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Power MOSFETs
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Trends in Low-Voltage Power MOSFET Technology
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Renesas Electronics is constantly improving the performance of its lineup of low-voltage power MOSFETs to enable more efficient power supplies that use less In switching power supplies, currently the most widely used type, power loss arises not only from on-resistance but also from switching loss due to the gate load.
energy. Trench technology and ultra fine process technology at the top class in the industry contribute to reduced on-resistance, while advanced package Renesas Electronics improves performance with process technology that reduces capacitance and on-resistance, combined with package technology designed to
technologies such as multi-bonding, copper-clip connection, composite configuration with integrated Schottky diodes, and compact dimensions enable lower reactance and on-resistance.

low-voltage characteristics.
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Trend in On-Resistance Performance of Low-Voltage Power MOSFETs Low-Voltage Power MOSFET On-Resistance Roadmap Further Lower Switching Loss in Low-Voltage UMOS-HS3 ORERTNHTO22M— 4, RERT5eEMsoPHIR
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Trend in Low-Voltage Power MOSFET Packages Trend in Low-Voltage Power MOSFET Packages Better heat dispersion is another important aspect of improved package performance. Wireless bonding and dual-face heat dispersion help to prevent increased

RDS on-resistance due to higher junction temperatures.
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Package wire resistance reduced by half (contributing to lower on-resistance)
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Online Design Tool for Power MOSFETs Used in Buck Converters
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Buck Converter Efficiency

iE 3451 Application Example
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Your Buck Converter MOSFET Sommelier
Renesas VP has been updated!!

From Overseas

Renesas Online MOSFET Design Tool
http://www.renesas.com/vp

DrMOS Performance Analyzer
WREMFOrMOS (BEFZRAESIP),
FRIHATEL B AMOSFETE A H 2 A
DrMOSHEHL .

Since DrMOS (SiP with integrated driver) products are
supported, you can run simulations for DrMOS devices,
which are superior to standalone MOSFETS.

RESE R REBLFEE.

Specify conditions similar to those of your application.

v

W R REV TR & BT &DrMOSH it
HER.

First, the DrMOS calculation results for the condition
settings are displayed.

v

BEE—DrMOSK B2 REBEEE, T
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When you select a DrMOS, a circuit diagram is displayed.
You can change the parameters for parts appearing in blue
type. You can also view waveforms, etc, for the various
points and run simulations while comparing the efficiency
with a design using discrete devices.

RPEME A ! \/

http://japan.renesas.com/vp

Buck Designer
L E & B B EBIDC/DCER k27
BIThEMOSFET 7EA% B B8 B Y B4

Simulate power MOSFET operation in a synchronous
rectification type step-down DC/DC converter employing a
model circuit design.

RESE R AERIR M.

Specify conditions similar to those of your application.

v
REREFRAS.
A[{@ 3L CUSTOM SOLUTIONIfREER 28
BE,

A recommended combination of devices is displayed. You
can use the custom solution function to make changes to
the combination of devices.

v

B LEBFAERTHIHAIEES
Ho A, ATAIAE SRR EEER.
You can change the parameters for parts appearing in blue
type in the circuit diagram. You can also view waveforms,
etc, for the various points.
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Active Datasheet
AEZEZRSHIZENRRN, EiFH
MR AT ZRMOSFETHY 4R 1

Obtain detailed simulations based on standalone power
MOSFET characteristics by changing various parameter
settings.

JEFEFETo

Select a FET.

WA AFIERE . WA T2iSPICEXIR,
Visual representations of characteristics are displayed. You
can also download SPICE data.

WA EEESHRIRE.

You can also change the parameter settings.

B INEEALEEE  High-Functionality Graph Viewer
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Renesas discrete evaluation board
Ta=25C. SR

L=0.45 uH

Renesas discrete device evaluation board

Ta =25°C, no airflow

L=045uH

BitkEERESERADCOCE R BN, BEM. KEMMOSHAEEIRTF
FIERMESRY. BRBEMEBANAHTHERE.
—EMOSFETH) S 1B BEANE F(Qo,Qed) B E[R#l. N, bk BiRYERE
FEARMEEN R, ATRHITXR.

Ei@FE: RIKO3CODPA < RJKO391DPA < RJKO393DPA

F & (Qg,Qgd): RJKO3CODPA > RJKO391DPA > RJKO393DPA
EXBERREGF, SEREAMGIRKLLARK. Fit, EFES@BEER /N
FIMOSFDR D SBHR L, HIREHE.
B—FAE, MERXFERRAWMEAMFXBRKAMENLFRKR, BLEBER
(Qg,Qgd) i /NIMOSE AF o
W BE i A 1 Wi RenesasVP, F & P HIMOSFETIERE . AIIRIBEFAHE
MEREYE, #EESENFEENEBMOSFETAS, M RELFTEMOSHIE
AXE.

11th Generation Power MOSFETs
fsw=300kHz Vin=12V Vout=1.2V VDRV=5V
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When designing a synchronous rectification step-down DC-DC converter, the
high-side and low-side MOS devices selected will differ according on considerations
such as the operating conditions, the target efficiency, and the key load range.
Generally, there is a trade-off between the on-resistance and capacitance (Qg, Qgd)
of a MOSFET. For example, a comparison of the three low-side products used in the
efficiency graph above shows the following relationships.

On-resistance: RIKO3CODPA < RJK0391DPA < RJIKO393DPA
Capacitance (Qg, Qgd): RIKO3CODPA > RJKO391DPA > RIK0393DPA

In the large-current range, conduction loss accounts for a large portion of the total
loss. Therefore, selecting a MOS with low on-resistance will provide increased
efficiency by reducing the conduction loss. In the small-current range, conversely,
drive loss and switching loss account for more of the total loss, so selecting a MOS
with low capacitance (Qg, Qgd) is an effective way to increase efficiency.

Renesas Electronics has created a simulation site called Renesas VP to assist
customers in the selection of MOSFET products. It presents recommended pairs of
high-side and low-side devices to match particular usage conditions and allows you
to select MOS products and run efficiency simulations using them.

P FE 45 #R AR R 46 55

Buck converter Loss

) VRI & E P R 22 R THERMOSFETIR L FF, AMOSFET &i& I H
Vin(+12V) Switching Frequency
I 8o VRloss S84 % FOIF 3 6 B Y 0 P 8 TR PR PR AR IR K
High-side MOS 300kHz e . ‘
- " s Eo WNRESH B EOL ERE N, §EN0ES
S = " s RESEK; BEoH, NEENMABHEISERK. —
Conductonioss % | SR, BRI BB IR T RO S AR SO 2 R01R
Humonloss  ® SN, AR S B BB/ IMOSFE TR X —
= s a0l o #i%, 185EH BB/ NIMOSFETHI K R th 248
B P A, BltsAMBEEEMESFRRELH TG
% Low-side MOS L fne iy, EERERERER THITEZEN, HXF
ow-side 5 = 5 PN = .
@R suEk mER% A% BEEk —uERk Easmx ook, ERERMERIER. M REFXA
Conduction loss Conduction Turn-on  Turn-off  Conduction Diode  Drive loss RHBELE. TESEFGHNBEN, BEEUMES
SR loss loss loss loss loss
Diode loss High-side MOS $#i% Low-side MOS #i%k EE%.
BE%%E#E;% High-side MOS Low-side MOS loss
rive 10ss
= In a buck converter, the main types of loss from the power MOSFETs are conduction loss when current flows through the MOSFET and loss
BB SRR EIE A during switching associated with capacitance charging and discharging loss. When the ratio of the input to the output voltage approaches 1,

BIEMIMOS: #EiB#Hi%. WFHRKHEK
REMMOS: ZHREHR KA
4 Increased Loss at Higher Frequencies

the duration of high-side current flow is longer. As the ratio approaches 0, the low-side current flow duration increases.
Generally speaking, RASON is the main cause of loss for the side with the longer current flow duration, and this loss can be reduced by
selecting a MOSFET with a low on-resistance for this side. However, MOSFETs with low on-resistance tend to have a correspondingly larger chip

High-side MOS: Increased turn-on and turn-off loss size, and they also have slightly higher switching loss due to factors such as higher gate capacitance.

Low-side MOS: Increased diode loss

Consequently, it is necessary to place more emphasis on characteristics such as gate capacitance than on on-resistance when selecting a

MOSFET for the side with the shorter current flow duration. It is also important to pay close attention to characteristics such as gate capacitance
when using a higher switching frequency and more compact parts such as coils and transformers.

HRATEMEL R RN &R ESEEEL, HTATANETO. &
MEFRFBRETR, HARSWATHITHINIEE,

While running a simulation, click on a waveform graph or characteristic curve illustration to display a
dedicated graph viewer. The viewer has tools that enable you to check fine details or adjust the
appearance of the display.

http://cn.renesas.com/products/discrete/vp/index.jsp
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A HESBDIIZEMOSFET BEAM2+SBD series WPAK 5x6mm BWAM2+SBD series 3.3x3.3mm Package (HWSON3030-8) s
B AENE fE Maximum Rating RDS (on) ' B AHNE & Maximum Rating RDS (on) _ =
SBD MOSFET No| ®E= Voss Vess b Ipch|VGs=45v]vGs=10v |5 No| m= Voss Vess b |p<h|VGs=4.5v] vGs=1ov | i3 U
Part No. (pF) Part No. (pF)
V) V) (A) | W) | typ. [max.| typ. [max. V) V) (A) | W) [ typ. [max.| typ. [max.
gE10{t+H EsBD (Single/Dual) 10th Generation + SBD (Single/Dual) 1 | RIKO3NODPA 18D[T8D[ 25 [31[22[26 [4450 1 [Riko3NeDNS| | . [TBD[TBD[55 [69 [ 50 [60 2416
ﬁ (Single) ﬁ & (D N 2 | RJKOSN1DPA TBD|TBD| 3.2 | 40 | 2.8 | 3.4 |3280 2 | RJKO3NODNS TBD|TBD| 7.1 | 88 | 6.3 | 7.5 (1748
mivingle Fmibua 3 [RIKON2DPA| 30 | +12-12 [18D[TBD[ 41 513643 (2700 3 TRio3aDNS| _ = " [18D[TBD[59 |77 5060 [1700
- ) = 2
Single(WPAK) Dual(WPAK) @5-Disl } ESBD @ TR EHiLom T T 4 | RIKO3N3DPA T8D|TBD| 49 | 61 | 43|52 [2180 4 | RIKO3L3DNS TBD [TBD| 7.7 [100] 63 | 75 [1250
Ingle ua PRI E B ) 'PCBE*"’&* LHNEA 5 | RIKO3N4DPA TBD|TBD| 27 | 35 | 22 | 26 3100 for Lo-Side SW, Synchronous rectification
u 2> 7 B 18] 9 VDR $ 5k KEMTHAESBD o TRIKOINEDPA 501781 35 T2c 28 132 12300
PEMIBR AN B R TR EAMEBHE 7 [rkoaneopA| > | 2%2° FED[TED| 44 |58 | 36| 43 [1900 ) AFBMATREME, mEERAKARSETRARHEA
N e Ve /L 23 S Bt ] o X J d b J Tk, F! 1 EETERA BT
{E }:E 1IJ|‘IJ D-S IE—'I méﬁ EE' ):E Iﬁﬁ /J\ IJ—E‘Z /J’\ EIE:%:‘Z ETIEH_E_I] V%F;m\%& 'j' E’] 8 | RIKO3N7DPA 80| T8D [ 54 [ 70 [ 43 | 52 [1550 :\Iote: This pri?juct is under developﬁem. Th?é\ectr'\ca\ characteristics orjwedu\e may be subject to change
4{ Features (Smgle) EMI H?E P /J\: = E J ‘]“‘ AT : - . . without notice.
-SBD between source and drain R & 0 D-S ] I 18 A [ i /N
- IR‘“(gjhef chCDiETCV during dead Features (Dual)
educed VDF loss during dead time -Two elements (high and low) in a single package SOPS8 Built-in Schottky diode Series
~ Low EMI noise: Reduced low-side D-5 spike — Smaller package with 50% lower PCB area y
voltage at high-side turn-on Low-side element with SBD . . . . .
— Higher efficiency EidA R / AR R IR BRI R E T
Reduced VDF loss during dead time Power Supply Circuit of Notebook PC or Game Console  Secondary-Side Rectifier Circuit of Onboard Power Supply
9
— Low EMI noise: Reduced low-side D-S spike
voltage at high-side turn-on Vin out Vin© Vout
T
SBD I
E 10X WPAK(Dual) i ™= fa 10th Generation WPAK (Dual) - New Product : i -7
REMMR . RERARD BIRMERS . ThHEHRRED
ﬂ]%ﬁ EE»’T&[]\ ( ij]{ﬁ 5& H:é tbﬁ ) PCB*&E* E’Jlﬂ [J\ E [‘l\;;= 1{ Reduced mounting area and cost Increased power efﬁcnency, Iess heat generated by element
Reduction of Spike Voltages(Comparison of Operating Frequency) Reduction of PCB mounting area; more compact Ww Vin© Vout
T ,B i—§
L iHAE in =12 V,Vout= 1.2V, . e L
?h?wafﬂﬁlﬁfﬁ?e when High side: xdm ;%/,\/f;/vl\?:tmg) i}}{/z i A L-source gcufl\létltr;( F I —
thehigh-side switching device turned on. *—{ RIK0365DPA L =045 pH, lout = 25 AHigh o ————  Lugate Diodey = =
Low: RIK0351DPA Low side: RIK0381DPA uPA278xGR u PA278XGR
(without SBD) Va(H) (on-chip SBD) ) — 1
- vgs(b) .
o i VDSS VGSS ID(DC) e al e e
b Pl : H-source Type No. Polarit VGS=10V | VGS=45V = e v
ol vdsw) : in : ype No. y .
'-.'\ » , : ~ H|gh +Low + SBD (&4 #13¢) L-drain W) W) @ typ./max typ./max (pF) VGS=5V 1F=1A
> 80ns/div N~ sonsa Hiah-FET UPA2780GR Nch+SBD 30 +20 +14 62/75 87/116 1200 12 05
R MR A - UPA2781GR Nch+SBD 30 +20 +13 76/95 | 113/15. 900 9 05
- towFET - UPA2782GR Nch+SBD 30 +20 11 11/15 16/225 660 7 05
Vg (H)
GND N H-gate
Vgs(L) H-drain . . . .
, EMIBRE R/ - SC-95 Built-in Schottky diode Series
= 4ns/div Reduced EMI noise Reduction Back of the package
> fnsidiv Application:
N _—al I 1.1mm DC/DC converter for portable devices
% 28mn& i Vin= 3.6V
WPAK Single 2 omm sv
RAFUEE Maximum Rating RDS (on) (mQ) 3.3V
No. e Voss Vess b P<ch VGS=45V VGS=10V Qgd Qg UPAS07TE UPA1980TE
Part No. (nQ) (nQ)
v) V) (A (W) typ. max. typ. max. A A A 8 A 25V
1 RJKO379DPA 50 55 24 34 1.8 23 10.7 37 MOSFET  SBD bch MOSFET1SBD
2 RJKO380DPA 45 50 33 47 24 32 6.7 24 = =
30V +20/-20 UPA507TE 5
3 RJKO3A4DPA 42 45 43 6.0 29 38 52 17 “ a UPA1980TE
4 RIK0381DPA 40 45 47 66 34 45 43 15 H H B H U H
WPAK Dual MOSFET SBD
' . o 2 AREUE{E Maximum Rating RDS (on) (mQY) Qgd Qg e RDS (0r) (MO %
© i s Vess & P-ch e~ HEE=10Y n0) | 0O ypere: Polarity | VR3S | VeSS | D00 Ivas=asv|vas=asv|vas=tav| {5 | 0O | VREM | FAD o AE oy
( V) ) W) typ. max. typ. max. typ/max | typ./max | typ./max p VGS=4V
] RIK0389DPA High 30 +20/-20 15 10 11.8 16.5 82 10.7 14 63
- UPA507TE Pch -20 +8 +2 68/85 84/120 | 109/180 380 4.7
Low 20 10 105 | 147 | 68 89 | 22 72 % : 038 | 200
UPASO8TE Nch 20 +12 +2 | 40/51 | 59/90 - 170 27 1A VRO
UPA1980TE Pch 20 +8 +2 | 116/135 | 142/183 | 170/284 | 272 23 40 o5 | 2 | 28,
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Low-Voltage Power MOSFETs for Notebook PC Power Supplies
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iR ARSHEZERN ™ Mmo
@im: 1) BEFX Po Loss vs. Load Current Efficiency vs. Load Current
- . : : : 2) WABHEE L T ks & miniHVSON
MOSFETs for notebook PC applications demand low-loss characteristics and a low mounting profile. Renesas Electronics offers a large number of products that 3) EEEEE 33 4 :3;;5;2200?.;;12800 R
meet these requirements. 4 WEMRIP RS - g0 TP sops g
vy @ Features: 1) High-speed switching K Low Power Loss! E 80 High Efficiency!
3] 57 33 573 p = in hi : Qo iside / LoSide
FELL M ER LB MOSFET Ry ER T MOS FET i ) Dloworenstmce Lo » minvson = | i
Low-Voltage Power MOSFETSs for Power Supplies Low-Voltage Power MOSFET Package Options ) Low on-resistance . . i|MAx1904 MAX1718 (300KHz) MAX1718 (300KHz)
4) Integrated gate protection diode | 500KHz 0 Vin=12V / Vout=1.25V 20 Vin=12V/
0 2 4 6 s 10 0 2 46 8 10
%’_Em @cPUFE & cru power supply spsop ; - - - ot ot
. High-side (5.1X6.0X1.8)
FRAEE REEEFLTE, SHVSONEE 8 338mmt o rocap
Power supply block diagram ERRIT A E h I2°X6 %1.2) RDS (on) (m Q) Qg
Enhanced lineup with 8HVSON 3 -2A0.A4R1.. . VDSS VGSS |D(DC) Ciss ( C)
ki d high-speed ) M 19.5mm? g Type No. Polarit n
Input S cpy wtchmg procets = [s.1x6.0x09) " oce 42 Y V) V) ® @10V @45V @25V (PP) VGS=5V
19~21V . 30.9mm? (4.;;8%2 m12‘5)
@7 BB B Locel powersupply M 5 C95(6TMM) UPA2802T1L Nch 20 +20 +18 60 97 - 1800 13
svome RREETETE, MR, 8pMini-HVSON e (@8.9%09) UPA2803TIL Nch 20 12 +20 - 58 88 2450 17
8Mini-HVSON:h R = @ 7R3 }
Bt Ennanced ineup with high-speed g Sl UPA2804T1L Nch 30 +20 +28 638 - - 1850 16
e acages et amint SN BoVSOF @ ﬂ UPA2810TIL Pch -30 +20 +13 12 23 - 1860 40622
i of . g N -
cell E comtlic v T P UPA2806TIL Nch 100 £20 21 47/57 47/70%) - 780 18
- eFs
Logicetc. [ itch SOT-23F 6pWSOF - + + _ (£2)
ij ogic etc Owermnagemelsw‘tc es (2.0X2.4%0.8) ‘ (2.0X2.1X0.8) UPA2811TIL Pch 30 +25 +19 12/15 20/28 : 1360 ‘ 30
£ Logietc. Susor. aveor s rann T BpUSE Sl (G 1)@VGS=8V (7% 2)aVGS=10v
BEFARE " Enhameed lineup with " (1.92.9%0.9) - . .
Lthum-ionbattery pack packages such as SVSOF and 5.5 > 8pin VSOF-Slim Series
8VSOF-Slim RDS(on)
@45 1) REBERS) O A% LidARE BEREEEAX
2) NBY, ERIEEE @ Application example Power management switch for notebook PC
H 3 Unit: v
SOP8 Dual Series 3 ESERE 8pVSOF lim 3 Unic o I
RDS (on) (m0) 4) AEHHRIP ARE :
RA2E1HE, BIREER DC/DC Converter Power line load switch | vDss | vass | IDDo) Ciss Q @Features: 1) Low-voltage drive '18\. /‘2'9
EATOCOCH B SHET £ Aik TypeNo. | Polarity | ©)™ | “)™ | “(a) " |VGS=10VIVGS=45V|VGS=25V| (o | 110 2) Compact, thin package
UPA2750GR,2755AGR,2757GR ™ typ/max.| typ/max. | typ/max. VGS=10V 3) Low on-resistance £
J— = = . . Control
RERRR T T ot ‘ UPA1759G [NchDual| 60 | 20| +5 |110/150| V920 - | 190 | 8 4)Integrated gate protection diode H o« 7 [
nEFERE q 1 T UPAI763G | NchDual| 60 | £20 | =45 3747 | 4557 | - | 870 | 20 ok atteyface it 5& s
. UP:“77f°GI‘77HZG"774G —= o UPA1764G |NchDual| 60 [ +20 [ £7 [ 2735 | 3742 - |1300] 29
-In- ackage for smaller mounting area L
UPA27§OGR,9 UPA2755AGR, and UP§2757GR for high-speed Cont. ) UPA2750GR [NchDual| 30 | +20 | +9 [125/155] 16/21 - 1040 | 21 RDS (on) (MQ) Q
switching applications such as DC/DC converters R < UPA2750GR Nch 30 | £20 | £9 [125/155] 16/21 - 1040 | 21 VDSS VGSS ID(DC) Ciss 8
PGP e L T 1 v |20 {2 0] e mamsolmaso {10 Type o, polarty | V5 R [ves=iov [ves=asv[ves=asv|ves=tav| G5 | &9,
lond svtchng applcatons UPAZ7SAGR |NchDual| 30 | =12 [ £11| - [115/145]130n86] 1940 | 25, yP yP yP P
UPA2755AGR[NchDual | 30 | +20| +8 | 1418 | 2129 | - | 65 | 13 P00 Nch 30 +20 18 23 31 - - 870 ki
RDS (on) (MQ) © UPA2756GR |NchDual| 60 | +20 | +4 | 85/105 |106/150 - 260 | 13 UPA2201T1M Nch 20 +12 +9 - 18 27 - 920 13
. Ci UPA2757GR | Nch Dual | 30 +20| £5 |28 - 4 1 - -
Type No. | Polarity | YO | Vo3 | 009 fves—tov[ves—asv]ves-25v] @y | 10 T SRR e 545/526 igﬁg - 628 80 UPA2210TTM Pch 20 18 %8 30 41 81 1350 L2
typ./max. | typ./max. | typ./max. VGS=10V = = UPA2211T1IM Pch -12 +8 +8 - 24 34 66 1350 15

UPA1770 |PchDual| -20 | 12| =6 | - 28/37 | 44/59 | 1300 [,y ¥ AFERUATHRME, BUFERAAERETERABITIE.
UPA1772 | PchDual | -30 T20| £8 174720 P3.5/295 N 1500 3% Note: This product is under development. The electrical characteristics or schedule may be subject to change

without notice.
UPA1774 | PchDual | -60 | =20 | & 2.8 200/250|230/300 - 420 10




I ZEMOSFET Power MOSFETs

e
M=
. 0%
LFPAK-i FACMFPAK-6 8% VSOF Nch (&) 5 P2
. E
. @i 1) mEFE Unitmm @ EFISEHI DC/DCEEMEE 95
I_FPAK‘| and CMFPAK‘6 2) $43 58pSOPHLL, E/INEH I°-810~°5 ./;‘Lpplication example !
3) RS@mE M
- Losd Current vs. Efficiency < T
.t ) == . . 4) HEWHRIN _RE 29 - = P ———
LFPAK-it € I ZEMOS FETH JI LFPAK-i Package Power MOSFET Series " e (Vin=15V/Vout=3.3) 50 7 S~
2 J
) N L @Features: 1) High-speed switching Vin k% [/ B% ! High efficiency! J
. o+ e &b /1 37s 48 25 DD D D = 1 1
EE‘\%?—_JL H EE:BH/)—E//\4O:E%>;* MR 30% Q‘E_R# R 2) Smaller and thinner package than 8-pin SOP & M/ E?ﬁciency(@zA) Y
- AJ#E4TSOP-8. LFPAKEH 3 e mensons 3) Low on-resistance w8 UPA2521 91.7%
NN R ’ ) i UPA2520 91.5%
CERETNER A A TN AR uniam 4) Integrated gate protection diode s i UPA2709(S0P) 91.1%
- 40% less heat resistance and 30% better current characteristics when mounted H ContIC:MAXT904(500kHz)
+ SOP-8 and LFPAK packages also available v 80 0 1 2 3 4 5
- Top side cooling function H T = Losd Cirrent(A)
L::OF;AK'—ELFPAK-iEfJRthl:bﬁ Comparisons Between LFPAK & LFPAK-i Rth . e *[]VGS=8V Type No Polarity VDSS VGSS ID(DC) ALE oL Ciss (Sg)
‘—LFPWW /% F: Iﬁll g yl] ey (%) (V) (A) @10V @4.5v @2.5V (pF) VGS=5V
I - ) '_-/’éé P~ Ros (o) () Qg | Qqd UPA2520TTH Nch 30 +20 +10 132 17 - 1000 108
g == s as Voss o Vs =4.5V* Vas=10V typ. | typ. UPA2521TTH Nch 30 +20 +8 16.5 25 - 780 76
SEN B ‘ g~ e V) (A) typ. max. typ. max. (nO) (nQ)
g 50 i ﬁ E HAT2166N 30 45 43 6.4 32 4.1 27 59 SOP8 Nch Smgle Series
Be p— : < HAT2168N 30 30 9.1 13.8 63 82 1 24 Load switch
o o . i Pch dual
: ot o T HAT2172N_| 40 30 | 69 | 95 | 61 78 32 4 owa: Ofrs ek Sdagraim of Notebook PC —®
2 ”3 A S E OW-V( e arive i a_— (72‘
= LRy HAT2173N 100 25 | (1331 | (178 | 123 | 153 61 145 2) N R 2) Compact thin package Vin 5 B ‘; % I°
o o N 1 ; m 0 0 HAT2174N 100 20 [22] [30] 21 27 335 84 3) g%ﬁggﬁ e 3) Low on-resistance b 1 L l
i i A 4) WE ZARE 4) Integrated gate protection diode == = = L
Bk i 38 B PW(s) Pulse Width PW(s) A2 75N 100 15 B34] [46] 3 42 21 45 P — ngégE\)dDe'tc DC/DC Converter Motor drive Cellular phone
m-}'—ﬁ&ﬂﬂﬁﬂﬁﬁ*%umzmum 5v 3
ATFEEMRIERon (BX4.3mQ@10V) UPA2707GR LOGIC RDS (on) (mQ) Q
: s N UPASTOACH Wi moved Migsnesd g oo side 33V | vDss | vGss | IDDO) Ciss 9
LFPAKE#%E”]F&‘“%?“ BEAM (%1 11{) gﬁumﬁ& UPA2707GR with low on-resistance (max. 43mQ@10V) for high side 11 1 Type No. POIamy (V) V) (A) 10V 45V 25V (pF) (I’IE)
Lineup of 10th Generation Products in LFPAK Package Development of BEAM (11th generation) series VGS=5V
A ENE B Maximum Rating RDS (on) (mQ) S AEE{E Maximum Rating RDS (on) (mQ) RDS (on) (mQY) ® o UPA2550T1H | Pch Dual | -12 +i8 fS - 40 60 930 8.7
No. S Vi V. b |P-ch| Ves=4.5V | Ves=10V Qgd| Qg No. ik V. V. Ib |P-ch[VGS=4.5V|VGS=10V Qgd) Qg | Rg Type No. |Polarity| VDSS [ VGS5 |IDOC) 1GS=10V VGS=45VIVGS=25V] i || Qe (0 | (nQ) sPabo e o e - - — =
Part No. (\D;)S (\G;)S (K) g : (nQ)|(nC) Part No. [\ff]s [\Gas [AD] 8 : (nO|(nO)| (Q) : W) | V| OGS (R | (o) | T | UPA2S61TIH [NchDual | 20 | +12 | +45 [ - 50 65 | 415 | 54
W) | typ. [max typ. [max| W1 | typ. [max| typ. [max. lyp/max. typ/max,|typ/max. UPA2562T1H [NchDual | 30 | +12 [ +45 [ - 55 70 [ 405 | 6.1
1 | RIK0328DPB 60 | 65(21(29(16]21(88]|42 1 | RIKO3CODPA 701 65 [1.8]2.5[1.5]20[13.7]66 |0.75 UPAI724G | Nch| 20 |+12|+10| - [sem | 1ns 1850 320 | 8.0 78 UPAZSQOTIH L Nch | 30 | £20 | +45 | 50 | 83 - | 310 | 66
T RK03290P8 L ALAEAEL IR 2 | RIKO390DPA 65] 60 [ 2112917 [22]113]54 [038 TR Pch | 30 | +20 [ #45| 72 [ 105 | - | 310 | 75
Il IE Sl 3 | RJKO391DPA 50| 50 [ 283922297434 [095 UPAT725G | Nch| 20 |12 ) £7 | - |165/21] 230 | 950 | 160 | 6ecysyivgs-asy Upazsormi || 30 [ 12 [Fa0 | 55 | 70 | 405 | 6.1
3 | RIKO330DPB | 30 | +20/-20V | 45 | 55 | 28] 39|21 | 27|58 | 27 4 | RIK0392DPA 45[ 45 [34148[27[35[59[26 [08 WPAI7276 | Nehl 60 |+ 20 =10 o | m | - 12400 | 200 | 2 | 13 Pch | 30 [*12 [£30[ - | 88 [ 150 | 450 | 52
4 | RIK0O331DPB 40 | 50 [35|49|26|34|46]| 21 5 | RJKO393DPA 40| 40 142159133143 /4721 [14 VGS= 10V VGS= 10V Neh | 20 [ +12 | +40 | - 50 | 65 | 415 | 54
___ 6 | RIKO394DPA 420 53|74 |41 (53|37 [155]14 UPAI728G | Nch| 60 |+20| +9 1926 | 309 | - [1700 | 130 |11 21 - JOPARSSEIIMI—o = 50 T - 80 [ 120 | 450 | 52
/-20v 1ov|ves
for low-side switch and synchronous rectifier UPA2709AGR| Nch| 30 [+20|=£13 79105 1015 [ - [1200 ] 110 [ 11 | 33 UPA2593TIH g‘c: ‘;0 30 Ji:i-S ]65 ;25 - 310 36
Fforhighsideswich UPA2720AGR| Nch| 30 |+20|+ 145566 [ /4 | - |3600| 250 | 28 | 11 ch | 40 220|501 00] - [30] 7
£+ o UPA2721AGR| Nch| 30 |=20|+19(36%3 |10 - |7100| 4% | 52 | 20
OP'8=¢=-’§H"JFLF"?~;%{G o Prodlcts in SOp.8 Back UPA2728GR| Nch| 30 | 20| 13 [s305| 18 | - |1020] 88 | 88 | 26 SOP8 Complementary Series
bl e for low-side switch and synchronous rectiier UPA2761GR| Nch| 30 | 20| %9 [15/185|22550] - | 550 | 49 | 52 | 2.1
BAHER MadmumRating | RDS (on) (MQ) 0ud| 0g I for high-side switch UPA2762GR| Nch| 30 | 25| =12 f06/3316522] - | 841 | 116 | 7 | 28 PYs 1)/1\ﬂm&§§ﬁé . l,ﬂﬁiﬁl ﬁﬁ(—gicﬂﬁffﬂd, )
N L | = _ _ - 2) 1&_‘5’,@ iz pplication example motor arive,
of  BR |ws (AN A RC AR R UG) (Ol BEAM2 % 5/WPAK 5x6mm 3 ERBHD (4.5VIE)
) A) | W) | typ. |max/] typ. [max. BEAM?2 series WPAK 5 x 6mm 4) ﬁ(:i;;ﬂ I
5) & FM=
! RIK034805P 22125|32]45]26]34]70| 34 FAHUE(H Maximur Rating RE DC/DC C @ Features: 1)Sma|l{irface mount package 5
: : S
2 | RJK0349DSP 20 [ 25(36(50[29(38[53]25 No| ~ mZ Vel Ve T Ioechl Vet 5V | VeeTov 855 N /DC Converter 2 lowonrciane .
3 | RIKO351DSP 20| 25|50(69]40|52(37]17 ' M| WM AW ]yp[max]typ. Jmax UPA2715GR © RDS(on)=3.7m(typ) @10V ) [oar e bipe (v drive) B
. . R 5
4 | RIKO352DSP | 30 | +20/-20v [ 18 | 20|55 | 70|43 |56 |34 |16 1| RIKOSMODPA TBD[TBD[ 2.0 [ 26| 1.7 [ 20| 4400 BEFE High speed switching ) Inteqrated gate protection Zenerdiode. | 2 &
—_ a-
6 | RIK0354DSP 16 [ 2.0 [ 7.510.5(54 [ 70|25 12 4 TRIKOSM3DPA 120V TesTTenTa0 53 T3 2 41T 2150
- [h2]18]i201e8]85 111 14]60 5 [ RiKo3w4DPA TBD[TBD[ 5.0 65| 4.1 [49] 1600 RS m® | | g
for low-side switch and synchronous rectifier RDS (on) (mQ)) Q Type No. | Polarity V(D\/?S V(G\ES ID((E)O VGS=10V [VGS=4.5V [VGS=2.5V (F;f:s) (nQ)
I for high-side switch . VDsS | VGss | IDoo) Ciss 9 typ/max. | typ./max. | typ/max. VGS=10V
TypeNo. | Polarity | =) W) @ |ves=10v |ves=45v|ves=25v| (opy | (0 - -
WINFET % 5 for Lo-Side SW. Synch ; typ./max. | typ./max. | typ/max. VGS=10v UPA1792G |—N<h 30 Izo I6A8 20.5/26| 27/36 | - 760 | 14
or Lo-Side , Synchronous rectification - -
0 i B for Hi5de 51, 5C.DC UPADZISGR| Pch | 30 | 20 | +18 [39/46]62/90] - | 3500 | 118 Pch | 30 | £20 %58 13036 143/54 %0 | 17
WHINAEr eaies Neh | 20 |+£12| 3| - |5569 78107 160 | 31
el TR UPA2716AGR| Pch | 30 [ +20 [ +14 [55/70[73/m13] - | 3000 | 95 e — + + VGs—av
. Lo8ihe g Q BWAM2% %1 3.3x3.3mm%E} UPAZ7I7AGR| Pch | -30 | £20 | £15 [47/55]61/69] - | 3550 | 130 Pch | 20 |x12 | £3 | - |75 |16 370 | 34
P%?Lkﬁe Wisss || Wiess Ves=10V [Ves=4.5V BWAM?2 series 3.3x3.3mm Package (HW ) UPA2718AGR| Pch -30 | £20 | £13 [7.2/90909/145 - 2810 | 67 N 30 T=20 [<6s 2728 [28/%0 - =0 1276
B KBS Maximum Rating RDS (on) UPA2719AGR| Pch | -30 [ +20 [ =10 [10/13 14209] - [ 2010 [ 43 UPA2790GR 230 20 T es /50 Tsam0 T 1360 1+
e Ciss UPA2733GR | Pch | -30 [ +20 | +5 [3038 3953 - | 870 [ 18 — =2
No. p‘iﬁﬁ_ Voss | Vess lo |P-ch|Ves=45V | Ves=10V | 0.5 Upnarorcal Nh [ 30 [*20 [ +5 [285/36[36/50 | - [ 400 | 10
art No. ) ) A | w) il el UPA2734GR Pch 30 | 212 | k7 - 30/38 | 40/72 | 1050 NCS—A 5V ;C: _;g i;g J:_r 50 %3/822 79/]]20 N 2320000 33
+ +10 [10/125145/21] -
1_| RIKO3MBDNS TBD|TBD| 55 | 7.2 | 48 [ 58| 1850 UPA2792AGR Pch e AT EE i e ]75;26 —50 35
2 | RJIKO3M5DNS 30 +20 TBD|TBD| 7.0 91160 |72 1350 Nch 0 120 __'_7 i 16'5/23 5200 | 20
C T T .. -
3 | RIKO3MEDNS /20v  [TBD[TBD[102[133[85 [102] 850 UPAIS3AGR [— oS0 — I oo 2
S fortisidesw ococ A4 | RIKO3MIDNS TBD|TBD[12.5]16.3[103[12.4] 680 g ES + 45
, New— —— o —— Nch | 60 | 20 | £55 |195/25[23/33 | - | 2200 | 41
ﬁ)#m@&?ﬁﬁﬂuﬁz, RN ARERETERABITEA. _ UPA2794ACR 550 [T 20 | £55133/43 [36/54 |~ | 2200 | 43
lote: This product is under development. The electrical characteristics or schedule may be subject to change without notice.




IIZEMOSFET Power MOSFETs

e
=&
M2
0 =
— (7]
> > . SLp
Pi&EMOS FETH3 P-Channel MOSFET Series {KEB [EIXE1/NIHZEMOS FETZ 5 5 2
=
[ o9 . .
{ERDS(on) . o |vos| ves | [RRRRODMOVRsN)] Low-Voltage Drive Low-Power MOSFET Series U
HAT1125H RDS(on)=2.7mQ e 25 HE M| ™ (A] | DP-[Max | P | MaX | &) | (1Q)
'ggﬁﬁ$F$ﬂ§ AR E (@) fmo) | mQ))(m2) F':E]':]IE% Product Concept Egﬁﬁﬁ Main Applications
%"IEIZ'SEE.E'&'FFIEEE% N 1 HAT1125H LFPAK 45 | 41 | 59 | 27 | 36 | 165 | 40
2| HAT1127H 40 | 60 | 86 | 36 | 45 | 125 | 28 EHRREERESMEFEENBBRBEATEERNILRES, FL -%%?Tﬁu‘%ﬁﬁﬁd\ﬂﬂcﬂﬁ?jﬁ%l.%?fi%ﬁ%ﬁﬂ?ﬁﬂlﬁﬁﬁ_
;Eﬁ?rtﬂg\slv RDS(on) 3 RJJO315DSP 30 | +10/-20 16| 72 1105 52 | 65 | 48 20 H T 4R RUERIMm R RE, HERT ST EM IR S AIFET = & _}%‘?:/ﬁﬁ%gﬁg;é%ﬂlﬁgécompact ow-loss, high-efficiency devices
HAT1125H RDS(on) = 2.7mQ 4| RJ0318DSP SOP-8 12 [ 140220 95 [120] 22 | 10 While responding to recent market demand for low-voltage controller ICs of — Compact motor drive control switching applications
- Applications various types, Renesas Ellectromcs develops FET products that keep both the AT /INBIDC/DCEE Hh 2 H FF
i on circu : 5 RJJO319DSP 10 190280 125]155| 17 | 55 voltage tolerance of earlier products and enable low-voltage gate drive. S -
Li-ion battery protection circuits, load switches, — Compact DC/DC converter switching applications
notebook PC chargers 6 RJJO315DPA WPAK -35 68 | 100 | 48 59 48 20
ﬁ.ﬁ\ Features
. . . VDSS SOVHHﬂEEﬂ]EEJ:EZ.SV Ql‘ﬁéRT]' Package Dimensions
SC-95 Dual Series SC-95 S|ng|e Series VDSSof6O\/an?:Igate drive voltage of 2.5 B 45
M E60V = MM RBEIR AN, (4.5V—2.5% ) ]
[ Y:3=% RDS (on) (MQ) - 0] Voltage tolerance of 60V and lower drive voltage (drive voltage: 4.5V — 2.5V) '
RS@EME. {Kag 6pintype | 29 Type No. | Polarity V?/SS VGSS 'D(ADC) VGS=10V |VGs=45vIvas=25v|ves=18v ('f:; 0 SEATIIVRIIME AL .
@ Features SC-95 S typ./max | typ./max | typ./max | typ./max P sy ﬁé‘g(]”g E\%E#iﬁﬂﬁﬁﬁiﬁﬁﬂﬁ"* 5(‘1’2[? 2 P R
. . . /IN T HE SBVESES mm, ;
Low on-resistance, low Qg UPA1901 |NchSingle] 30 | £12 | +65| - 31/39 | 40/54 - 47054 Small, genera\—purpo::e ;;ckages Two packages witﬁlozn; histories Package %
7l UPA1902 |NchSingle] 30 | 20 | £70]17/22 | 22/30 | - - |780]15 _UPAK: BIJZE. Pch: 1.5W
UPA1912 [PchSingle| -12 | 10 | +45] - | 39/50 | 53/70 810 | 5.6 - UPAK: High-power, Pch: 1.5W UPAK(SOT-89) MPAK(SOT-346)
)| M 2= 325 hE g 3 =R ( )
- . UPAT916 [PchSingle] -12 | +8 [ +45] - [30/39 [ 41/55 [ 59/98 [ 950 | 8.0 -MPAK: AI#{TIRIE RER RN 3 = :
FH. £IEAHER. PDA. DC/DCEHRBE S ’ - - ~ MPAK: Smallest package suitable for flow mounting LA (M)Mount area 18 8
Application example (DC motor drive) UPA1917 |PchSingle| -20 | 8 | £6.0 42/53 | 52/70 [64/107| 835 | 8.0 R, BETETBEL . e T
N I ~ N e =y .
Pre-drive circuit UPATOTIAT Pch Single] 20 | +12 | +25| - |82/1150122/190) - | 370 |23 Environmenta\\y%gndly, completely lead fiee Compﬁte\ylead—ﬂee,‘mclud'mg die bonding *a‘ﬁ\'?af“(ﬂr;;;e'gm 1.6 13
UPA1913  [Pch S?ng\e -20 | £12 | £45 - 44/55 | 66/90 - 700 | 6.0 —ﬁéROHSBE%U%*ﬁT& -
UPA1915 |[PchSingle| -20 | £12 | £45| - 45/55 [ 67/90 | - | 820 |50 - RoHS Directive compliant Pch(W) 1.5 0.8
RDS (on) (mQ) c Qg UPA1919 |PchSingle| -20 | £12 | £60| - 46/58 | 63/84 - 680 | 6.0
- | VDSS [ VGSS (ID(DO) iss : R T T N -
Type No. Polanty VGS=10V |VGS=45V|VGS=25V|VGS=1.8V (nC) UPA1914 Pch Smg\e 30 +20 | £4.5|43/57 | 58/86 589 [11.0 = X
0 [0 e | typsimax | ypme | typdmas | P [vos=5v UPAI930_|PchSingle| -30 | 20 | 45 58/77 [77/100] - - [325]75 UPAKFE R 251 UPAK Lineup
UPAI970 [NchDuall 20 | £12 [£22] - | 55/69 [80/107| - | 160 | 23 CEAICICR Pch Single] 60 | £20 | +351114/143(134/179 - - | 66612 - o 5 RFUE(E Maximum Rating RDS (on) (mQ) N
UPRio0 pcn Dl 12 T =8 T2251 = Tios/130 16028 5 (220 T 19 UPAIO31 [PchSingle| 40 | £20 | 45| 44/65 [53/100] - - 115 ] 20 No. Pagk?ge 2s Voss Voss b VGS=10V VGS5=4.5V. VGS=2.5V Ciss g
UPAI951 |PchDual| -12 | 8 | +25| - | 70/88 |100/133]140/234] 270 | 24 UPAI932 " |Pch Single] -30 | +20 | £60|30/38 | 36/59 | - - | 950] 20 W) v ® Typ. Max. Typ. Max. Typ. Max. (pF)
UPA1952 |PchDual| -20 | £8 | %20 - 108/135[137/183|170/284| 272 | 2.3 1 RQKO60TAGDQS +20 5.0 56 70 65 91 - - 540 AG
2 RQK0603CGDQS B 2.8 205 257 240 336 - - 130 CG
3 RQK0609CQDQS 60 4.0 - - 78 100 90 125 470 CQ
Series SOT-23F Series 4 RQK0608BQDQS +12 32 - - 120 155 140 195 300 BQ
5 5 5 RQK0607AQDQS 24 - - 210 270 250 350 170 AQ
voss | vess o0 (on) (m<) e | @ o ‘ ASICHIF BT % 6 RQIOGOIDGDAS | o | 10/00 |28 124 155 150 210 - - 590 DG
Type No.. |Polarity| “ ™ | ™ | =(a)~ VGs=10V Nes=AsVVGS=25VGs=18 oy | ) ) B RRET R s Powerfine switch 7 UPAK RQJI0G02EGDQS 75 | 48 | 607 620 | 868 - - 135 EG
typ/max |typJ/max | typ/max| typ/max as=y 3) ATEISC 62 BIATIAL Powermols_ _ ‘ 8 RQKO301FGDQS | 5, +20 30 28 35 35 49 - - 750 FG
74 @ Features 9 RQK0302GGDQS - 38 81 102 107 150 - - 170 GG
NO300N Nch 30 | £20 | £45| 38/50 | 48/83 - - 350 - ; ; ; : pE——
Sin D T pactaoe (o Oammy 02 @"‘ 10 RQJ030THGDQS F10/20 | 52 | 38 48 56 79 - . 85 | HG
N2500N Nch 250 | 212 £05 - 4200/5800{ 4300/6600 - 145 \/GS;4.5V 3) Suitable replacement for SC-62, etc. L 11 RQJ0O306FQDQS 30 40 _ _ 75 95 120 165 510 FQ
25K3408 Neh [43%5] %20 | 1.0 [155/195 |185/250] - B 230 \/GSiWOV AS|C<J 12 RQJO305EQDQS +8/-12 -34 - - 110 140 165 230 330 EQ
e i T Tomml — Tam s T T30 T 33 “~ o \ 3 ROJ0304DQDAS 26 - - 195 245 300 420 185 DQ
25K3577 Nch 30 | £12]%£35 - 50/63 | 68/91 - 260 3 Jr
=] .
254035 | Neh | 250 | %30 | 05 posso| - - T P TEMOS FETIRZ Eegn MPAKFF qa % 51l MPAK Lineup
Power MOSFET dfi Signal interf o : -
25K4147 | Nch | 250 | £20 | +05 poossooeoossng - | - | 120 |ty i — ERRS s Jo BAHUEE Maximum fatng RDS (on) (m(2) , .
3 RDS (on) (mQ) ) No. P?ckage P%IE Vbss Vass Ip VGS=10V VGS=4.5V VGS=2.5V Ciss 4?“—‘;[%
N0300P Pch | 30 | £20| %45 56/72 | 75105 - - 345 |vesoiov Type No. | Polarity VDSS | VGSs [IDOCY -~ e Tes o oy vaseray (le:; (Qg) : (W) V) (A) Typ. Max. Typ. Max. Typ. Max. (pF)
2505574 | pch | 30 | 20| x5 om0 [omd | - | - | 315 | 32 R e B e e e e R 1 RQKZ501YGDQA | 250 +10 04 - - [4000) | (5400) | 4100 | 5600 | 80 VG
25621 Pch | -12 | £8 |+35] - 3544 | 46/6) | 63105 | 630 | 6.2 NO100P Pch 12 | +8 [ +£35] - 44 62 105 | 720 | 74 2 RQK2001HQDQA 200 +30 04 5000 6700 - - - - 30 HQ
25I624 | Pch | 20 | +8 |45 - | 4% | sy71 | 65108 | 813 | 81 NO301P | Pch | 30 [x12 [xas5] - T 75 1106 | - 17801 87 3 RQK0605JGDQA 60 420 3 82 103 93 131 - - 405 1G
25625 | Pch | 20 | +8 |+30] - | /113 | 1871 | 188514 | 348 | 26 N3P | P | 30 1 %20 (=44l 52 [ 77 | - T | 68 4 RQK0603CGDOA 20 212 265 248 348 E - 130 G
25062 | Pch | 60 | £20 | £15 |30 3| - | - | 255 [, 22, NOSOIN | Nch | 30 | +20 [*45[ 36 | 50 | - | - [400] 43 | o . +12 20 - - 1 144 129 180 320 S
= 6 RQK0606KGDQA 1.5 - - 173 225 207 290 200 KG
25J690 Pch | -30 | £12 | £25| - 87/119 | 1201217 - 450 |ycatasy 7 RQJO603LGDQA 50 +10/-20 18 158 108 196 275 - - 440 LG
8 RQJO602EGDQA -1.1 490 613 613 854 - - 145 EG
- 9 RQK0303MGDQA 30 +90 3.7 42 53 50 70 - - 550 MG
2x2 package series @ 10 RQK0302GGDQA B 27 92 115 122 171 - - 175 GG
Ron typ./max 11 RQJO303PGDQA +10/-20 -3.3 54 68 76 107 - - 625 PG
: : 12 MPAK RQJ0O306FQDQA -3.0 - - 75 95 120 165 510 FQ
TypeNo. | Polarity | VDSS | VGSS [IDDC) +8/-12
RN YW L W | W | ves—asy | ves=asv | vas=1sv 13 RQJO305EQDQA | -30 24 - - 110 140 165 230 330 EQ
14 RQJO302NGDQA +10/-20 -2.2 138 173 216 303 - - 195 NG
uPA2672 | Pch-Dual |-12V | 10V |-40A| 48/60mQ | 68/92mQ [112/179mQ 15 RQJ0304DQDQA +8/-12 -1.8 - - 195 245 300 420 185 DQ
UPA2670 | Pch-Dual | -20v | 10v [-40A[ 61/77mQ | 76/102mQ [122/196mQ 6 RQK0201QGDQA 45 N N 30 39 38 53 479 QG
uPA2630 | Pch-Single | -12V | 8V [-7.0A| 15/18mQ | 21/28mQ | 35/56mQ 17 RQK0202RGDQA 20 +12 3.8 - - 42 55 62 85 293 RG
uPA2631 | Pch-Single | -20V | 8V [-7.0A| 20/24mQ | 24/33mQ | 39/62mQ 18 RQK0203SGDQA - 29 - - 68 90 105 150 159 SG
uPA2600 | Nch-Single | 20V | 12V | 70A| 8/10mQ | 12/16mQ — 19 RQK0204TGDQA 23 - - 100 130 146 204 127 TG
uPA2601 | Nch-Single | 30V | 20V | 7.0A| 12/16mQ - - 20 RQJ0201UGDQA 34 - - 53 69 30 112 597 uG
21 RQJ0202VGDQA 20 +12 -2.7 - - 83 105 124 170 365 VG
22 RQJO203WGDQA - -2.1 - - 142 180 216 300 205 WG
1) AERIATARMNE, BEFEREAARSEESERIBITE. 53
;lote: This prfdactb\s under development. The electrical characteristics or schedul\e may be subject to change without notice. 23 RQJ0204XGDQA -1.6 - - 219 280 363 510 153 XG

E) 0 () RIRVGS=4VEH THIfE. Note: The parentheses represents value of VGS = 4 V.




I ZEMOSFET Power MOSFETs

Ih &
=
E 5
M S
3 2 ; : 2%
43R SR 47 % FI T ZEMOSFET Bpin HUSON(2720) Seres
. . L o5 =
Power MOSFETs for Lithium-lon Battery Protection Circuits ﬁp%WS%Ngliiiig‘:ﬁ ) 6pHWSON 8pHUSON tem UPA2460 | UPA2461 | UPA2462 | UPA2463 | UPA2464 | UPA2465
INBY L XTF6pHWSON
RACSPESE, AsfE ﬂ Size 20X27 | 20X27 | 20X27 | 20X27 | 20X27 | 20X27
" — n % " —— . " ; A 0X2. 0X2. 0X2. 0X2. 0X2. 0X2.
B ERERE (EiDFEMH) BRETRERE (EMHEE) TeaE T I R e R S
Lithium-lon Battery Product Roadmap (for Notebook PCs) Lithium-lon Battery Product Roadmap (for Mobile Phones) b i 2.0mm X 5.0mn 2.0mn X 2.7mm
@ Features
Successor to 6-pin HWSON VGSS-V +/-12 +/-12 +/-12 +/-12 +/-12 +/-12
) @ 8pTSSOP [ ypwiszo UMOS5 UMOS6 More compact and thin (than 6-pin HWSON) Rds(on)-mohm
UMOS6 cories C5P package for easy assembly atVGg=4.5V 11.0/145/17.5(12.0/175/215(12.0/16.0/21.5 [120/16.0/200 | 15.0/200/260 | 9.5/13.5/165
o | Halogen-free R‘?fé}’é‘g;rﬂ%*\‘,m 115/150/185(12,5/180/22.0{12.5/16.5/22.5 |13.0/165/21.0 | 160/20.5/27.0| 105/14/17
1@ class 10130 DSER Small Mold UMOS4 Ny ... Zitong Common drain Rds(on)- mohm
B PYPET  hossic B PKG series Thing ™, |_aphs OATONM 1 10/16.0/220| 14011957250 [145/18.0/26.5 |13.5/180/240 | 170/220/300|  12/16/22
o - maller package DRAZEXX S Small % -
£ 2m0 doss wosy| = L _ ’ \ = L% || oweost RESCDEMONM | 153/18.5/27:5|15.5/22.01320{ 15.5/21.0/300 150721 0/2835 | 190/25.5/380 | 14718/245
2 7 UPA2807 e DsEf ., HUSON & [ upazas2 & UPA24508  UPA2451B  UPA2452  UPAI870B  UPA1871
-‘5 3 3 UPA2721AGR 201171905 target f 2.0%27 4 E Value compatible  compatible  compatible  compatible  compatible
=>| 3x mQZ vam\erpackage A2461

UMOS51t

"""" T
30V/32mQ DS
. 4 201001 <E 3B
Y 55 Under Dev. UPA2460 B30 FY201020d3

3xmQ class UMOS5 ,upA2a60
5.xmQ class . ! ¥ :Mar *ﬁfIJEF Under Plan - S —_— . 9
N Ly * perue J P ser Vv H—RNE. KIAKINZEMOS FET CMFPAK-6F 3%  Next-Generation Compact, Low-Loss MOSFET CMFPAK-6 Series
i i R seres || v |mp[ e | [ A | || Lo —
UMOS5E, _ CMFPAK-6 DIZEMOS FET (=1
UPA27XX UPA28XX UPA2352 e [ i
s (B s o] () | WEHEE: EA18V~25v— 75 LA Lineup
E 35V/4.0mQ ‘ ‘ = @ 3QFY2010and 3 -*IJFﬁDSI*)]&P h/N hF’: o 1{ IRz éﬁiﬁ%ﬁ%ﬁiﬁ v P A D -
VDSS =35V SxBX18  Sx6x10  3.3X33X095 UPA2351 UPA23518 *U"der[,ev_ e c AR i e E3 J£ | _Absolute Maximum Rating Electrical Characteristics ;Q
5xmQ class — = = o—= o 30v/64mQ * Under Plan -RiEFEERECNERNFREE Polarty Paﬂ-NLTO. IDQ\'/V)E Voss Vass I, R(len(g;) R(Drﬁ,]%n)) R(Drsn(g}) R(Déq(g}) Ciss ﬁsﬁ
EFLIP - Ecologically Flip chip MOSFET for Lithium-lon battery Protection DC-DCE’; ?ﬁ %% *H EE, 5),? %IE Voltage V) V) (A) at10Vv at45V at25V at18V (pF) | Marking
. HAT1069C 40 - 38/52 48/70 60/93_ | 1380 Vv-
POGV;fer ,(\:{Ar?/?eF\EoTlg gae§q\Ag\5’ ?5265?/8;\5:%%% HAT1093C 30 - 41/54 54/76 85//1 28| 940 | VM-
i - L OVT0 2oV e 94C 18 |-12| +8 [=25 - 67/88 90/126 | 128/192 | 530 | VN-
TSSOP,HWSON Series — Pch/Nch products fabricated using D8 process HATIO . . a -
HAT1095C 20 108/140 | 146/205 | 225/337 | 290 | VP
ok @5 ML HALHWSON) e - — Ideal for voltage step-up/step-down DC/ ?C R1J0102DQM 2 - 265/315 | 400/535 | 625/930 | 123 | T8D
1) VDSS 30V & 35V 8psSoP BpHVEON Li-ion Batte @Features Compact, thin (HWSON) LR (ﬁj;RTjk $1,\_1_mm)_ ) conyerters and power managemgnt circuits for HAT1090C 5 - 50/65 74/104 ~ 590 V-
2) AL, S T1.ommmax Ty FEER Footprint B Height Package comparison (max. dimensions, unit: mm) mobile devices (compact electronic products)
B || e B et
o g 6pHWSON 10.7mm 0.8mm MAX 66 INEE ! . . -1, - - -
) BT f TERSMTN Esort (RERRARNES) Bl o 388 B2 vain oplcatons HAT1096C a0 - 225/293 | 380/530 —_ 1% [ va
1) VDSS: 30V and 35V i e e rancortac o) 2 Bl ) & * BRB AR Digital st cameras HAT1108C 30 215 | 155/194 | 245/356 - - 160 | Vz-
2) Compact, thin package mini-HVSON Nore P Lo BB e * F 4L Mobile phones HAT1142C 45 s0-10 |39 _50/63 75/109 - - 505 | 18D
o FoHs tomareh Jogen fiee I = | | ®#iEkM) High D (pulse) tolerance ’ - : EEREagnE HATIT11C 2| 60 | P20 [0 245307 | 3107450 3 B 200 | UA-
- 1 Mobile information terminals, etc. HAT1141C -80 -0.8 | 800/1050 | 1020/1380 - - 170 | _UM-
i P osslvessliooo RDS (on) (m) HAT2204C 35 - 26/34 34/44 45/69 | 770 | VU-
D (i) {0 ) Qg Type No. Polarity | Drain n) | VGS=45V [VGS=45V |VGS=25V CMFPAK-6 51 R<HE] CMFPAK-6 Package Dimensions HAT2205C 18 12| =8 3 - 38/50 48/67 65/97 | 430 | Wv-
TypeNo. | Package \/([\)OSS VC&?S lDé/?)C) (PULES)| vGS=10V | VGS=45V 8,5:3 (nC) B3| typ./max. | typ./max. | typ./max. 2.010.1/ o HAT2206C 2 - 065/85 81/114 113/170 | 260 | VW-
(A |typ/max. | typ/max VGS=5v UPAI870B_| 8pTSSOP | Commom | 20 |+ 12] + 60 | 16.0/200 | 155/21.0 |200/27.0 3 20008 it = - T — =
UPA2743TIA | 8oHVSON | 30 | & 20| & 29 | 170] 2.1/33 | 3.1/46 | 5080 | 39 UPAI871 | 8pTSSOP | Commom | 30 | = 12| 60 | 20.5/26.0 |21.5/27.0 | 278/380 N N HAT2203C 2512 | *12 = : 69/90 | 107/150 B 165 | VI-
UPA2742GR | 8psOP | 35 | 25| =17 |+ 150 40/48 | 47780 | 4600 | 43 UPA18728* Zpgggﬁ Eommom ;g ir];i:r 160(»;3 128;;8 18'323‘3 ;30;;28 Sig s | 28 lwme| 2% [men| | | N [_HAT2207C 15 - 100/130_|_140/210 S EC
— — UPA1873 p ommom + 12|+ 60|18 .0 [19.0/24. 4.5/29.! == Package | () | Rt | (mp) | Rato HAT2268C 4.0 27/34 37/54 - - 440 UN-
x + + + N IMountin Package -
Eﬁﬁiggﬂlt g::::ﬁgz 38 — ;g — ;i — 1;3 ggjig 8626/11369 ;igg - UPA1874B" | 8pT5SOP | Commom | 30 | 12 £ 80 | 115/140 |120/145 [150/195 E— wel | BAD221C | 4> | 30 | *20710 s 507150 | 1601235 - [0 uc
ST TRES SR <& Tasas 150 T 780 UPA2450B* |6pHWSON| Commom | 20 [+ 12[ +86]12.5/17.5[13.0/185 [180/27.5 S J0esjo6s] | Tsore | 93 | 100 | 110 | 100 HAT2240C 25 - 75/98 85/119 - 590 | UK-
LA ghsop —= 1 = AL UPA2451B* | 6pHWSON| Commom | 30 |+ 12| = 8.2 | 15.0/200 |15.5/21.0 | 22.0/32.0 ) WPAK 167 [ 0sa [ 135 | 123 HAT2281C 25 +12 120 - 120/156 | 140/196 - 350 | UH-
UPA2721CGR ™! 30 [+20] £16 34/43 [75/125] 3800 | TBD b= (5C59) HAT280C 60 5 195254 | 240/336 S0 W
- == AR ELA L UPA2450C* | 6pHWSON| Commom | 20 |+ 12| = 86 | 12.5/17.5 [13.0/185 | 18.0/275 f sot23 | 76 | 002 | 112 | 102 : u . -
UPA2820TIS = | HWSONS | 30 | +£20 | £ 22 42/53 | 915 | 2490 | 18D TPAIE I eoreon [ Commom T30 TE 12T 2 83 175205 180213 e e/520 Bl |0 o o (o as T oo Tovs HAT2217C 45 +20/-10 [ 30 | _105/132_| 126/183 - - 275 | UB-
UPA2B2ITIL® | 30 [£20| 26 33/42 | 7/12 | 2720 | 18D P e e SRLL AT L
Spgan | VSON — T 3358 427 Ta7s0 T80 UPA2452% | 6pHWSON| Commom | 24 |+ 12| % 7.8 | 17.5/21.5 |1855/22.5 | 25.0/30.0
— e UPA2454 | 6pHWSON| Commom | 24 |+ 12| 150| 80/100 | 83/105 |125/155
*) AERMATFAENE, RS ERAGARSSERTRTEM. UPA2455 [ 6pHWSON] Commom | 30 [ 12|+ 15.0] 9.5/120 [10.0/13.0 [130/180 CMFPAK-6 B &E!IhZEMOS FET CMFPAK-6 Composite Power MOSFETs
Note: This product is under development. The electrical characteristics or schedule may be subject to change without notice. *1:Wireless bonding product
[ 1o78 @ Features @ Applications
. 548 (N-chE&. P-chE&. Nch+Pch) « Composite type «DC-DC converters
EFLIP UMOSS Serles RIREEEE (1.8V. 2.5V) (N-channel composite, P-channel composite, N-channel + P-channel) - Power management switches
< INBUEFEE (CMFPAK-6) - Low drive voltage (1.8, 2.5V)
Ecologically Flip chip MOSFET for Lithium-lon battery Protection (EFLIP) voss | vess RDS (on) (mQY) '%‘259** :E,?gmie’fete%a;ﬁ?;:%ﬂ FPAICO)
@455 HIBRIFMOSFETHIR ML TypeNo. | Polarity | Outline | "1™ | "™ |VGS=45V|VGS=31V |VGS=25V |VGS=18V .ﬂ’;m%,ﬁ%
1)‘%% r:]f;?gn(.ggr\ ﬁl.SE)}mmeS?:mm typ/max | typ./max | typ/max | typ./max CHREEFE iz = v
2) i B i i 3 = i i %M Electrical Ch isti
BE AN UPA2350BTIG | 147mC] 20 | £12 | 27/35 | 3244 | 40/55 |- . EE% RAHE Maximum Rating | P44 Electrical Characteristics e
4) EF T 6pHWSONII S 8 133%1-33m UPA2352BTIG | 133mi) | 4pEFLIP | 24 | 12 | 35/43 | 43/55 | 55/67 | - S BT D | Voss | Vs Io RDS (on) (mQ)(typ/max) | (o)
O e sie ofthe battery protection MOSFET Liion battery L New UPA23S3TIG | 147mD) | -BGA | 20 | +8 |29/31 | 31/38 | 34/43 | 44/79 SMERH package dimensions EMHED) Pin assignments v | M ] M A vGS=45V | VGS=2.5V | VGS=1.8V
1) Compact: 1:47mm X 1.47mm 1.33mm X 1.33mm UPA2354T1G 1.33mnC] 24 +8 35/42 | 40/49 | 43/57 | 57/99 L HAT1146C 18 12 +8 12 265/330 | 400/565 |625/1130 | 125
3 :_netaedn:vfar\egr:(;rlmdce?rvbzerﬁggrér(i%n;mon drain) m UPA2350BT1P | 1.47mmCJ 20 +12 | 27/35 | 32/44 | 40/55 - 2.0+0.1 ] I’)_]1 G’_!Z S’_Z] (B::l) HAT1I47C 75 20 1 0 3407440 | 575/960 a5
4) On-resistance comparable to 6-pin HWSON I \ / UPA2352BT1P | 1.33mmCJ 4pEFLIP 24 +12 | 35/43 | 43/55 | 55/67 - 5 i 2005 ' _ — - _
133%1.33m UPA23SIBTIP | 147m0 | _ca | 30 | +12 [32/40 | 37/50 | 45/64 | - g Nch HAT2291C | 18 | 12 +8 | 1.8 | 150/200 | 200/290 | 265/440 | 100
UPA2353T1P | 1.47mn] 20 +8 | 29/31 | 31/38 | 34/43 | 44/79 2 5 (D-ucal) HAT2292C 20 15 165/215 | 255/370 - 73
UPAZ3S4TIP_| 133m0J 24| *8 |35/42 | 40/49 | 43/57 | 57/99 A | e > [ o0 1 "% o9 2605595 | 3607770 : S
s Gl D2 -
O 0O U
B 0.65/0.65 éll:'SG?rc(TV(IAOA%S)n HAT3042C 18 12 43 1.8 150/200 | 220/290 | 265/440 | 100
5 RS Nechepoch 12 1.2 | 265/330 | 400/565 |625/1130 | 125
i S2:Source(MOS2) 20 15 | 165/215 | 255/370 - 73
2 @ G2:GAte(MOS2) HAT3043C | 25 +12
° D1:Drain(MOS2) -20 -1.0 | 340/440 | 575/960 - 85




T ZEMOSFET Power MOSFETs

Power MOSFETs

IC-MOSFET& B SiPF= mE Tk &FIMOS FETH ESiP
|IC-MOSFET Integrated SiP Product Series SiP Products with Various Types of Integrated MOSFETs

Wi & AMOSFETH ESiP, AT A& Mk IREESERINE R PR Renesastegrated Power Device ProductFames [l DrMOSEY L =5 Advantages of DrMOS

by
%
M
0
S
F
E
=

AL IR oo . . — .
‘ we . ~ B S S BB EALH DEVOSFET £REH  PWM IC-TIEMOSFET &5 H WA EE R High effidency/low heat generation
1= H 25+ X B 25 +MOSFET 2 K B 88 + MOSFET 3 it %ﬁ&fﬁf?gﬁiﬂ oly Configuration Example Diiver I Power MOSFET Driver Cintegrated devices P IC Power MOSFET Driver Cintegrated devices Discrete DS
FHAHE L, MUSHEE DrMOS POL-SiP ety
. . . . ouT= 1., ’
g%/%/ﬁzm)ﬁd\*ﬂ—%mfﬁiﬁ #Zﬁé*ﬁ@‘:fﬂ—%'& High-side MOSFET High-side MOSFET lour=25A,
i =] 10 /X <y < = Fsw=1MHz
86DC/DCEE RS2, IZEY | eS| No Airflow -30degC
Compact/space saving
Renesas Electronics offers SiP products with integrated MOSFETs to 3= me comyller L NL?S’FEET comgll‘ler-'-md%?gr
enable easy configuration of high-performance multi-phase power il | R2)20604 | KB | BE T T Max. 121degC Max. 92degC
supplies. They combine in a single package either controller, driver, and R g f Large current/High power efficiency Control IC )
: : : 5 W /NBIR~F{E  Compactsize
MOSFETs or driver and MOSFETs. These products make it easy to build a 2 T 8 8mn QFN 6 6em QFN
high-performance DC/DC converter while reducing stray capacitance § iﬁﬁ-fﬁ* ST LOW-side LOW-side
i hieving high i ity. v i i External MOSFET MOSFET
and inductance, and achieving higher mounting density Simple design 57% 24%
— 3-chipsin 1 package 3-chips in 1 package Space-saving Space-saving
s s Lo WAk 62m 36mm
%éﬁ*ﬁlg:{l’z%—'ﬁﬁbﬁ?ﬂ FEM#E: CPU, GPU (40~200A KEiHA) FEMRE: DDR 76435 .FPGA (5~40A HEB ) HiDT76%  76% reduction
Wireless package structure for improved performance Main applications: CPUs and GPUs (large current, 40A to 200A) Main applications: DDR Memory and FPGA (medium current, 5A to 40A)
FEERIIESRE ERFIE Renesas Integrated Power Device Product Families o~
DrMOS (R2J20656ANP) M ERIFTIRE On-Chip Protection Function
mﬁ%%ﬁﬁ mﬁ'ljngOSFET ;ﬁﬁ%ﬁﬁr g?Ns-';'g‘ g?ﬁT&n g?NG-Torn Zero current Detection 2 ?ﬂﬂi&ﬁ?}ﬁﬂlﬁﬁ 2-stage overheating warning function Ve
Driver ICG-Power MOSFET Integrated Devices WITHES  overheating warning
lo=40A ’ lo=40A ’ Intel DrMOS Spec. Rev.4.0 Compliant ! ’ THWN
Top- R2J20605ANP  |,_355 ogon R2J20658NP 20N T Do E—— -
MOSFET |°=4OA ' |0_35A R2J20653ANP R2J2065—7NP WM THWN pin voltage é;e;‘h\e?tirl; warning
Driver IC Bottom- R2J20604NP r - lo=40A 20 HER )
lo=40A "o R2J20652ANP R2J20656ANP e
MOSFET lo=35A — >
R2J20602NP - lo=d0a "L Produc o 100 115 W AR (C)
IR ZH S H 78 (C
lo=35A l lo=35A R2J-20651 ANP lo=40A R2E655NP 6L —I_I_”_” J_LJ_ WiT#ZIE Overheating halt DEver IC junction tempel:ll'a“tlzre Q)
EOL R2J20651NP R2J20654NP L
Egirlrent \Il\ l/ Vi ¥ * H TSI
BEE (BEUARER-MoS% )
PWM IC-THZEMOSFET &R 2314t 8X8mm 6 X 6mm DISSL¥TRE | BEMEENMOSHR) = uenestng ot
- - QFN'56 QFN'4° Notes: - ZCD_EN pin low: DCM mode and ZCD enabled pinvetage (hi T sde MOSFETs off)
A G e ET iz i Desfiees ~7CD_EN pin igh: COM mode and CD disabled L NOSFErsacive)
&N AEER - ZCD_EN pin open: CCM mode and ZCD disabled n
T , , Light-load mode 135 150 gl
op- _ — A] B e H £ RATIRE, E E{IFET % : & (e
Control IC MgSFET Io_4?{g]20702NP |0—2;§J20751 NP Autgngiczgﬂ)f%éﬂgé w%j%iﬁauﬁfc?nﬁ is zeroﬁﬁﬂ!@f&%ﬁiide FET. %%ﬁ%%ﬁﬁﬁfi;ﬁig)
New
Product
Bottom- lo=35A I 20 NP(6x6mmD) Concept R2J20751 NP(6x6mmE|) Performance
MOSFET EOL N
. m*réﬁiil/_‘uk Scalability concept . ﬁi%ﬂ% (i*ﬁ EVB) Efficiency curve (single-phase EVB) e VIN=5V
®1-Phase Operation ~ ®2-Phase Operation ~ ®xx-Phase Operation Vout=1 SV Fsw=300ktz, L=047uH, Cout=600uF, Noairflow o ViN=12v
. q 96 120
MOSFETP B R FisiP IC-MOSFET Integrated SiP Products
I B 9 r‘*\_\ 1o
out 2 )

PartNo. | Function | Vin(V) | Vout(V) l\{lﬁ;( In(E)Out (Fm;). TJ(oggr Cg’:lnm Package Remarks 0 /? 7] N ?; :: /
R2J20702NP POL-SiP | Upto 16 40 40 - 1.0 -40to +150 56 QFN-56 | Builtin PWM controller MOSFETSs for Switching % :\::‘90 g 80 //
R2J20751NP POL-SiP | Upto 27 25 25 - 1.0 -40 t0 +150 40 QFN-40 | Built in PWM controller MOSFETSs for Switching 15 - I \ §7o /
R2J20602NP__ | DrMOS | Upto 16 40 40 5.0 20 -40t0 +150 56 QFN-56 | Built in Driver MOSFETSs for Switching £ N £ /
R2J20604NP DrMOS | Upto 16 40 40 3.3/5.0 2.0 -40t0 +150 56 QFN-56 | Built in Driver MOSFETs for Switching o I E’eo
R2J20605ANP | DrMOS | Up to 27 40 40 5.0 2.0 -40t0 +150 56 QFN-56 | Built in Driver MOSFETSs for Switching \\ <5 /f/
R2J20651NP__ | DrMOS | Upto 16 35 35 33/50 20  |-40t0+150 40 QFN-40 | Built in Driver MOSFETSs for Switching 4 S /
R2J20651ANP | DrMOS | Upto 16 35 35 5.0 20 -40t0 +150 40 QFN-40 | Builtin Driver MOSFETSs for Switching . ; 40
R2J20653ANP | DrMOS | Upto27 | 35 35 50 20 |40t0+150] 40 | QFN-40 | Builtin Driver MOSFETs for Switching EHEZ A POL-SIP & " o
R2J20654NP__ | DrMOS | Up to 20 40 40 33/5.0 2.0 -40t0 +150 40 QFN-40 | Built in Driver MOSFETSs for Switching A BFKER = il
R2J20655NP__ | DrMOS | Up to 27 35 35 3.3/5.0 20 -40t0 +150 40 QFN-40 | Built in Driver MOSFETSs for Switching Multiple POL-SiP devices can be 80 2
R2J20656ANP | DrMOS | Up to 27 35 35 50 20  |-40to+150 40 QFN-40 | Built in Driver MOSFETSs for Switching connected to accommodate 0 5 oo 15200 2% 0 5 oo 15200 2%
R2J20657NP DrMOS | Upto 20 40 40 3.3/5.0 2.0 -40to +150 40 QFN-40 | Builtin Driver MOSFETSs for Switching large currents. Output current(A) Output current(A)
R2J20658NP DrMOS | Up to 20 40 40 3.3/5.0 2.0 -40to +150 40 QFN-40 | Builtin Driver MOSFETSs for Switching
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Demand for power devices with superior performance, high efficiency, and excellent functionality is growing among manufacturers of next-generation

VDSS-V

automobiles and electrical systems striving to achieve advances in environmental performance, energy efficiency, improved safety, enhanced convenience, and 20 30 40 60 75 100 200
reduced space requirements. Aware of these requirements and the demand in this market for trustworthiness and ultrahigh reliability, Renesas Electronics designs,
develops, and manufactures products that deliver an exceptionally high level of quality and reliability. Like other electronic devices, products for the automotive
field must combine compact size and low on-resistance. Renesas Electronics achieves on-resistance specs among the lowest in the world through the use of
ultrafine technology, such as our 0.25u UMOS4 process employing the latest trench technology, and package technology utilizing a new multi-bonding mount

REESNMATH

Automotive Electrical System Application Examples

technology. Our extensive lineup of automotive power devices driven by “intelligent technology” delivers performance to match the most demanding E ] &I E ﬂ]ﬂﬁﬂ]?éﬁ EPS, EHPS ABS - F/S SW ISG
specifications. P Dri Engine C | b1 NP88N04NUG NP35N04YUG (F/S)* NP180N04TUJ*
P i Suglhe el Powertrain NPOONO4VUG  NP55NO55SDG (F/S)  NP18ONO55TUJ*
el et ER i Mol pum) \OIGIU
. : : : NP35N04YUG* NP28N10SDE* i
FH ARG EIEMOSFETT Z#8#  Process Trend of Low-Voltage Power MOSFETs for Automotive Applications ey I e Chassis NP109NO4PUK*
s NP160NO4TUK*
. e S RABDE  piloionsc
HFAEMEREL, NFRIRSEBRRE ATEERREREE KBRS, (EARERSHANEMOSFET, & Fm ey RIM0603JSC HVAC FIEIRR wiper  ZEAT Lig
Achieving low on-resistance by optimizing the trench structure = gy 3 NPIONO4MUG RJK2061JPE NP9ON04MUG NP82N04PUG NP55N035UG
9 Y op gg ZHSMERESRSEEME. N, BEEITFERPWMEL TN IR N AR NP88NO4ANUG NP82N04MUG NP90NO04VUG NP70N10KUF
R B K, FRBEOENSHEN. ETXERADE, WEFSLTRRE (TELTLIE NPBONOGMLG  NP7SNOAYUG*  NP36N10SDE*
5 11— 8E BRESEEEFEMEBESNEEELIZ. i, ATRASHESR E&?ﬁﬂ ﬁﬁﬁox
L . | e S M. BEBRENBMESR, RIBREXAEEALNTLERRERNS BihEE NP55N04SUG NP36NOS5SHE
So~ioav M| UMOss PR iR Battery Management ZE{BTER] Body Control | NPSSNOSSSUG  NPSSNOSSSUG
Pch Series *#i 7 & New Product  **FF% R Under development

Since automotive power MOSFETs perform large-current drive control in
high-temperature environments, low on-resistance is a key performance factor. In recent
years, as PWM support and compatibility with a wider range of power supplies become
more important, attention has also begun to focus on switching performance. Renesas
Electronics is continuously working to develop new high-performance fabrication

l 7th generation l AP:L'l
IERESR
-30~60V ‘ Pmtessuﬁ!vdwelnpmem
-] -30~60V ‘! #Hi—fPch }
—W Next-generation P-channel
n

NL2
F R &P
Product

J51&
9th generauon

EMUSIEAEF  Normalized on-resistance

EHAIERFHO

Automotive Power Devices

40~75V F—feNch processes to deliver ultralow on-resistance and low gate capacitance in response to
Nt enerton-<hanne these technical trends. In addition, many years of experience enable us to design
008 008 ot o0 products with high breakdown tolerance and high reliability that customers can have EHHADESRHEITEENH Y ER Applications for Automotive Power Devices
confidence in.
IR Iz A :F%ﬂlﬁﬁﬁo Power devices are used in a variety of applications.
FNEANRL PoverrainSystems  JEELFRGE  Chassis Systems CIS/CAS ZEBREIZR S Body Control Systems
RIS (EBERGE. FRE) HEhiEs] (REDE. BLEE) SMAGES (BR. FFX) WRELARIESH (RERH]) MAEOES (k) RS (Bik)
Engine control (fuel injection sensors) Brake control (hydraulic N ! Smart keyless control (antenna control) Input interface control (motors) Tailgate control (motors)
AL £+ 3 o . . .
FENEBEHENERE Automotive Power Device Package Evolution RANBHESS (32) REEH (%) SEEBEH (BE. FX) | | SRGRH (BE. FX) RATER (F%) )
Engine intake/exhaust control (motors) Suspension control (motors) Car audio control (power supply/switches) Meter panel control (power supply/switches) Tail lamp control (switches) Interior lighting control (switches)
= — \, A AT S \, 7 7 B s = b BEAS =5vy
e, SEsasn swsws  TETERSAEHE, KRMRNEPSRE T RARNA DS AR aomsmnney @ || smeeew @5 T
o Ultalow on-esistance, large-current i - N 5 N N, N AL
: Baredesippon) " s BAMAH ML, HERLRAEWERET, BiELENRAR prerr— e re——
g oz Uel pump control (motors IBEIEE 238 B THERIZ=® L=
2 1508 %ﬁlﬁzﬁ%ﬁ: Qﬁ :E—LKE/] Ij] $i—_|— J}Z‘i ﬁl|¢ Ij]$ 14: EPS—lF_FJE_ j'% I=F Fuel pump control (motors) Hybrid control (motors/power supply) 0il pump control (motors)
3 T0.263 7pin KRBRIN N ARTRORN, EEHAVNEGHERERAER, KB o ot e ey [l ot A o
~110A torgercurenthending— f H 8 ESRISOPE T £ 28, SRI/NBUL AN R E AR A48 JS———
— T0- # . . . . Pt b
EIEI ?oop‘.fﬁ%:m ﬂ&ﬁ‘mﬁmﬁvﬂﬁ%mme Renesas Electronics supplies power MOSFET products for automotive electrical systems AC power supply control (power supply)
~88A 3 in a wide variety of packages to accommodate implementations ranging from () WFRIEE.  Itemsin parentheses ( ) indicate function.
y p g p ging
Ad.TO-2 o ) ) )
E 40(‘)1“"?&63 ﬁmﬁﬁmm(w large-current applications such as electric power steering to medium-current
4 i . . . . .
£ T0-220SMD ooumw;:;A applications such as engine control. To meet the diverse requirements of our customers,
T0-220AB we develop high-performance power devices with power packages employing the latest
— ~60A L. A assembly technology. Multi-wire bonding is used to provide large-current capabilities for
10-251 Q ﬁé&%ﬁ%m Mmmpm‘°W?'h“”“‘;?£:t san applications such as electric power steering. For medium-current applications such as
= 1)\
= T0-252 Boosted current rating Morecompact,composte - €ngine control, new packages such as the 8-pin HSON provide smaller size and reduced EBEHRG Body Control ystems
E spi,.usou ‘ mounting area. - . - - N N
50%6.15 FEIES ZPEHEE (Bi%) HID - LEDSkAT#2 %I (RBi) UGBS, MARES (38, F%) FEEE] (Sik) BEETES (D) BEIRAES (i)
New package Air conditioner control (motors) HID/LED headlight control (power supply) Mirror circuit/heater control (motors/switches) Electric seat control (motors) Power window control (motors) Sliding door closer control (motors)
> DRLSLATH2 ] (FF3%) T EHERATIES] (FFX) WEIEEH (FFX) R faEiEs] (Dik) BENEEIE (i) B LS (5iX)
~2002 2004 2006 2008 2010 2012 DRL headlight control (switches) Indicator lamp control (switches) Wiper control (switches) Tilt/telescope control (switches) Electric sliding door control (motors) Sliding door latch control (motors)
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5
M S
O35
NP Z 5] NP Series sEMIHSONET LR T (B mEEH) 8-Pin HSON Package Series (Underside Heat Dispersion) E 3
NP R 54 = NP Series features e o | v v DOC | PT VGS(th RDS (on) (m(2) Ciss £
P _ R L _ = ) ) SN m 14 Dss Gss (Al W (th) ~ 7 (pF) T
BRAFE2SK/2SJARFISN, PUREBSE & AFIR, The new NP Series joins the earlier 2SK Series and 25)J Package PartNo.  |Polarity| (V) V) S e V] VGS=10V VGS=5V
N T A B R TE BUR IME TE FBINPRT . Series for automotive applications and provides typ. max. typ. max. typ.
TR Tch=175"C G&FFAEC-Q101) guaranteed operation at even higher temperatures. NP40N10YDF 100 +20 40 120 15~25 21 25 23 30 2100
cHFUMOS/EB 45 &4 AR R A2 K 5538 B P/ QGAS [t - Tch = 175°C guaranteed (AEC-Q101 qualified) NP20N10YDF** 100 +20 20 73 15~-25 44 55 49 68 1100
NP180NO4TUK(ANL2) SRHL1.05mQ (SAfE) /198nC (FREME)  + UMOS, super junction technology for ultralow NP33N075YDF 75 £20 33 92 15~25 23 28 25 32 1300
- KEVERBR on-resistance and low QG characteristics NP33N06YDG 60 +20 33 97 14~25 1.2 14 12.8 20 2600
TO263-7pin package ID(DC)=180A (max) 'E”” 8ONO4TUK (ANL2) 1.05m () (max.)/198nC(typ.) NP23N06YDG 60 +20 23 60 14~25 2 27 24 37 1200
T0263 package ID(DC)=110A (max) » Large-current rating NP35NOS5YUK* 55 20 35 97 20~40 54 67 - - 2240
. AdV'T02k5 2 package  1D(DC)=90A (max) NP7SNoSSYUKK*| [ 55 +20 75 138 20~40 36 45 - - 3500
8pinHSON Package  ID(DC)=75A (max) NP75N04YUG 40 +20 75 138 20~4.0 38 48 - - 4300
8pin HSON NP74N04YUG 40 +20 75 120 20~4.0 42 55 - - 3620
3= s + . >k + ~ - -
Nifiif KHEETERZRT N-Channel Large-Current Product Series NP/ONOAYUK 0 | =0 Lo | 138 | 2040 26 33 3400
: NP5ONO4YUK** 40 +20 50 97 20~4.0 39 48 - - 2100
|D(DC) PT RDS (on) (m Q) Ciss
IS o B | Voss Vess VGS(th) ©F) NP35NO4YLG 40 +20 35 77 14~25 7.8 97 96 15 1900
Packa/ e Part No Polarit (Al (W] V] VGS=10v VGS=4.5V
g - | v W Te=25°C | Te= 25°C e po—— — po— - NP35N04YUG 40 +20 35 77 2.0~4.0 7.9 10 - - 1900
NPT80NO4TUG 40 20 180 288 20~40 12 15 - - 16300 NPT6N04YUG 40 £20 16 36 2~4 20 2 - - 740
NP180N04TUJ 40 +20 180 348 2.0~40 12 15 B B 9500 NP75P03YDG -30 +20 -75 138 -1.0~-2.5 48 6.2 6.2 9.6 3200
NP160N04TDG 40 +20 160 220 1.5~2.5 1.6 2.0 2.2 54 10500 NP50P03YDG - 230 +20 50 102 21.0~-25 6.7 84 85 13 2300
NP160N0O4TUG 40 +20 160 220 2.0~4.0 6 20 B B 10500 c
NP160NO4TUJ 40 | _*20 160 220 2.0~40 16 20 - - 6900 PSS 40 £20 /5 138 10~25 /7 o7 93 14 3200
10-263-70in NP161NO4TUG 20 +20 160 250 2.0~4.0 14 18 B B 13500 NP20PO6YLG** -60 +20 20 67 -1.0~-25 37 49 42 64 1600
PN " P180NO4TUK 40 +20 180 348 2.0~40 0.85 1.05 B B 10500 kAT Under devel
NP160NO4TUK 40 +20 160 250 2.0~4.0 125 15 - - 7200 : nder development
NP180N055TUJ 55 +20 180 348 2.0~40 1.7 24 B B 9500
NP160N055TUJ 55 +20 160 220 2.0~40 24 30 - - 6900 Pili RonZ 3l X f
NP180NO55TUK 55 +20 180 348 2.0~4.0 .15 14 B B 70700 if il R on 7 51 RDS()) Low Ron Snes
NP160N055TUK 55 +20 160 250 2.0~4.0 09 2.1 - B 7500 3 . ID(DC) PT on) (m iss
NP110NO3PUG 30 |20 110 288 2.0~4.0 1. 15 - - 16400 b T b o [Al W) VG[f}]th) VGS=10V VGS—4.5v (pF)
NP109NO4PUG 40 +20 110 220 2.0~40 1.7 23 B B 10500 9 : Y Te=25°C | Te=25°C : p— : p— ’
NPT09NO4PUJ 40 £20 110 220 2.0~4.0 1.7 23 - - 6900 P : P : P
NP110NO4PDG | Nch | 40 +20 110 288 1.5~25 14 18 2.1 32 14500 NP100P06PDG -60 +20 -100 200 -1.0~-2.5 44 6.0 5.0 7.8 15000
’\m 11%':‘%1%? 38 f%g 1 } 8 ggg §<8~3-8 } -Z‘r 1 -g - - 1 ;;88 NP100PO6PLG -60 +20 -100 200 -1.0~-25 44 6.0 50 78 15000
NP110NO4PUK ) 170 348 3.0~40 15 14 - - 10500 NP83POGPDG 60 | #20 -83 150 | -10~25 69 88 80 120 10100
10-263 | NPTO9NO4PUK 40 +20 110 250 2.0~4.0 14 1.75 B B 7200 TO-263 | NP100P04PDG -40 +20 -100 200 -1.0~-25 28 35 34 5.1 15100
(MP-252P) %P; gwfp%f 38 f%g 188 147‘? §<8~3-8 21 495 2292 - - ;‘;88 (MP-25ZP) | NP100P04PLG -40 +20 -100 200 -10~-25 28 37 34 5.1 15100
P TE o ] M0 30 So~z0 5 = - - 2000 NP83P04PDG -40 +20 -83 150 -1.0~-2.5 4.1 53 5.1 80 9820
NP1T0NO55PUG 55 +20 110 288 2.0~40 19 24 - - 17100 NP82PO4PLF -40 +20 -82 150 -1.5~-25 6.5 80 83 120 5000
m 11 85833% gg f%g ] }8 §i§ §<8~3-8 11 2195 : 27;¥ - - : g;gg NP50P06KDG -60 +20 -50 90 -1.0~-25 135 17.0 154 230 5000
N 2 50 o 550 So~z0 o 5 = = 7500 To63  |NP36POSKDG -60 +20 36 56 -1.0~-25 23.1 295 270 375 3100
NP100NO55PUK 55 +20 100 176 2.0~40 27 3.25 - - 4900 (MP-25ZK) NP50P04KDG | Pch -40 +20 -50 90 -1.0~-25 79 10.0 9.8 15.0 5100
NP8INO55PUK 55 +20 90 147 2.0~4.0 3.3 4.0 - - 4000 NP36P04KDG -40 +20 -36 56 -1.0~-25 128 17.0 166 235 2800
(n}gzz?szm NP100NO4NUJ 40 +20 100 220 2.0~4.0 25 30 - - 5600 NP50P06SDG -60 +20 -50 84 -1.0~-25 132 16.5 14.9 230 5000
NP36P06SLG -60 +20 -36 56 -1.0~-25 240 300 270 40.0 3200
— ” NP20PO6SLG -60 +20 20 38 -1.0~-25 360 480 200 64.0 1650
Nifi iET0-252¥ & 2 5 IA%szK NP15P065LG 60 +20 15 30 1.0~-25 560 700 620 950 1100
) ID(DC) PT RDS (on) (MQ) (MP-3ZK) ™ \p50p0asDG -40 +20 -50 84 -1.0~-25 77 926 93 15.0 5100
LN ma R Vbss Vass VGS(th) (PF)
Package PartNo.  |Polarity| (V) W) (A Wl vl VGS=10V VGS=4.5V NP36P04SDG -40 +20 -36 56 -1.0~-25 12,5 17.0 154 235 2800
Te=25°C [ Te=25°C typ. max. typ. max. typ. NP20P04SLG 40 +£20 20 38 1.0~25 200 250 240 380 1650
NPYONO3VHG 30 +20 90 105 2.0~4.0 2.5 3.2 - - 5000 NP15P04SLG -40 +20 -15 30 -1.0~-25 310 400 380 60.0 1100
NP9ONO3VLG 30 +20 90 105 14~25 25 32 38 3 5000
NP9ONO3VUG 30 +20 90 105 2.0~4.0 25 32 - B 5000
NP9ONO4VUG 40 £20 =) 105 2.0~4.0 32 4.0 - - 5000
NP9ONO4VDG 40 +20 90 105 14~25 32 4.0 43 36 5000
10-252 | _NPIONOAVLG 40 +20 90 105 14~25 32 4.0 43 36 5000
(Mp-32p) | _NPIONOAVUK 40 +20 90 147 2.0~4.0 235 238 B B 3900
NP6ONO4VUK 40 +20 60 105 2.0~40 32 3.85 - - 2450
NP9ONO55VUG 55 +20 90 105 2.0~4.0 48 6.0 B - 5000
NPYONOSSVDG | |, 4, [55 +20 90 105 14~2.5 438 6.0 6 105 5000
NP9ONO55VUK 55 +20 90 147 2.0~4.0 32 3.85 B - 4000
NPGONO55VUK 55 +20 60 105 2.0~40 16 55 - - 2500
NP9ONO6VLG 60 +20 90 105 14~25 62 7.8 75 125 5000
NP6ONO3SUG 30 +20 60 105 2.0~4.0 30 338 - - 5000
NP55N03SUG 30 +20 55 77 2.0~4.0 10 50 - - 3500
10-252 | _NP55NO4SUG 40 +20 55 77 2.0~4.0 50 65 , - 3400
(Mp-37K) [ NPSSNOSSSDG 55 +20 55 77 15~2.5 7.4 95 39 2 3200
NP55N0555UG 55 +20 55 77 2.0~4.0 7.7 10.0 B B 3500
NP52N0555UG 55 +20 52 56 2.0~40 11.0 14.0 - - 2100
NP52NO6SLG 60 20 52 56 15~25 136 17.5 175 25 2100
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Y 1 . A3 [
NiBiE 100VE 5l N-Channel 100V Series Eﬁﬁﬁglh I‘H%%#F 25
B £ i W - ID(DC) PT VGS(th) RDS (on) (mQ) Ciss _f;:_
M T { bss Gss F . . . .
Package | PartNo. foiiy| ® | | AL M| T VGs=10v VGs=45V o0 Automotive Multichip Devices
<= <= typ. max. typ. max. typ.
FI—REE. BEFEER, FEERNBPENDA{ER  The area where next-generation automobiles and electrical systems are
NP82N10PUF 100 +20 82 150 1.7~33 12 15 - - 2900 ’ howi h ble devel is electric “ d” licati
T0-263 Sk ah “EE 2" W o ME O v T S < showing the most notable development is electric “powered” applications
(MP-257P) EMBEH "B NH. KFEETABBXMEK, employing motors of various types. Renesas Electronics responds to demand in
NP40N10PDF 100 +20 40 120 1.5~25 21 27.0 24 38 2100 9?2{ ﬁ e §|J Eﬁj‘i’; 23 4 ﬁit E@ “E FH:;ET%% o I B g;‘ﬁ,’: this area with “custom package” products designed specifically with motor
70263 }:II. ?Efkﬁﬂfﬁﬁ'iﬁ'ﬁﬁk . control in mind. These devices are developed using multichip technology.
NP70N10KUF 100 +20 70 120 1.7~33 17.0 20.0 - - 2500
(MP-25ZK)
(IA%%SZZP) NP4ONTOVDF | Nch | 100 | 20 40 | 120 15~25 21 260 2 370 2100 Ha Features MM  Suggested Applications
NP3ENT0SDE . 7E 5 A EAR 59 A PR AINChEUANPChBITHRMOSFET, #Ak ik iR IR E A B R o AT RN HBIESE Sk (BESEER.
10252 R O e + 2 % 3500 1. AT NESETRIDiA, R IZEHSOP205NE EAY A2 &6 M MOSFET ST AHAT “64 1 KIEFR. SHIER) ZH3ELR D%
(MP-3ZK) — N MY (SDPAK X 6MELL: £0RE440%) (6&8155) . EMHEAEFEEDA (4
R S I N > © > 220 2. TR/ EFERI DA i, R ITESOPSSMYERY F IR & 4T 48T A1551)
NPAONTOYDE 100 o 0 0 5 10 250 240 260 5100 INBUL T (5SOP8X 24N H8EL : Hi/r50%) Three-phase brushless motors used as engine
S - - : : : : The basic circuit needed for motor control is implemented using N-channel and P-channel power auxiliary control motors (for exhaust gas
a2 - R MOSFETs with low on-resistance in a multi-chip configuration. circulation, water circulation, oil circulation),
NP2UNIODIE 100 +20 20 3 15725 4 » TED TBD 1100 1. The 6-in-1 configuration integrates six MOSFET elements in a HSOP20 package and is intended for etc. (6-in-1 Series), mirror angle adjustment
Sk FERE Under development controlling compact three-phase brushless motors. (Size comparison with DPAC X 6: Approx. 40% motors (4-in-1 Series)
reduction)
2. The 4-in-1 configuration integrates four elements in a SOP8 package and is intended for controlling
ultra-compact brushed DC motors. (Size comparison with SOP8 X 2: Approx. 50% reduction)

BRSEEATE “EoKINEMOSFETZR S (40~60VImARMEZ) "  Ulralow On-Resitance Process: %t Generation Pover MOSFET Seres (401 to 60V Dren Voltage Clss)

et M Features %
WEINERANTEZRFMEL, B 20%5 5% B B8 M s F0 This series of power MOSFET devices delivers the world’s best API% Advantages for Customers
50%HICisstEgE . SR T EIFH S, ATV RMESES performance, vth on—r'e5|stance 20% lower and st 50% \n?vver than TERELE EHEHTFIND NIRRTk e & 125 HENE Dk F4 155
E’{]Ij]%MOSFET:%EIJ ° Comparable earlier devices from Renesas Electronics. In pamcu\ar, our iZEE’\]’Fﬂ, EE_MS'TJC . 6-in-1 Series for Compact 3-Phase Brushless Motors 4-in-1 Series for Ultra-Compact Motors
KRS A B BIAFT S, TS TAME T RS, ultralow on-resistance products with wire-less structure and Since a high mounting density is bossible G 5 G S G S SEM G S G D
PPN o O S A O high-heat-dispersion, low-resistance package design are ideal for ' 9 unting Ity Is possible, . Pch FET .
(REBHZERA, NTRRARS BRBIB AR large-current systems. All have a guaranteed junction temperature (Tch) the electrical and mechanical portions of ; Figh sice pah)%ﬂ
AN, £ERE] " HEERETh: #R175°CT. (fKERAEC—Q101) of?75°C / ' ’ : the motor can be integrated easily. : High sice
WIEEN A ‘ o i
M Suggested applications 4
Tkl A RIHEHS e , 3
Motor control, body control, engine control, etc. fREM REM
. Nch FET Nch FET
(:ﬁnm) G S G S G S Low side Low side SOP8
j("‘ﬁ ﬁ RDS ( ) ( Q) Package exterior (underside)
£ KEEE Maximum Rating on) (m
/N f 3 Bk i3 Vess(off) = i Ciss b
Gtgﬁo\n P%zc]tkage Part-l\ix P*olialrity \(\[;5)5 \{\6/5)5 (lAD) FE{/S/})P‘ (V) VGS=4.5V VGS=10v (pF) R?n/arks
e T30 30 20 o0 tz;’ m;SX ti? msasx e 6 & 1% % IIZEMOSFETERA T 6-in-1 Series Power MOSFET Lineup
DPAK ™ Rikoe31PD 60 | *20] 30 | 37 [1o~20] 12 | 15 | 15 | 20 | 1350 08 VI e HEDEmwo)
— : : INE FRE W V. v | Pch VGS(off) VGS=10V VGS=4.5V &t
RJK0415JPE 40 | £20| 80 | 70 |20~35| 44 | 55 - - 2100 Package Type No. IRy || ok s 0 V) Remarks
ok () V) (A (W) typ. max. typ. max.
RJK0631JPE Nch 60 +20 30 50 1.0~2.0 12 15 15 20 1350
9th Nch 40 20 17 21 24 34
LDPAK RJK0630JPE 60 +20 75 70 1.0~20| 62 75 85 1.5 2100 RIM0404JSC +20 45 1.0~25
HSOP20 Pch -40 -20 34 42 48 68
RJK0629JPE 60 | £20 85 100 | 1.0~20 | 3.75 45 49 6.6 4100 6in Neh 0 0 P 2 n >
RJKO406JPE 40 | =20 | 160 | 125 |2.0~35| 1.65 2 - - 6300 Ttk Wireless RIM0603JSC pch 60 +20 2 45 1.0~2.5 3 40 42 64
HAT2210R) 30 +20 75 15 1.0~25 19 24 27 40 630
SOP-8 +20 8 ’ 1.0~25 17 22 21 29 1330
HAT2215R) | Nch | 80 | +20 | 34 | 15 [10~25] 88 | 115 [ 100 | 145 | 400 48125 ThEMOSFETFEERZ T 4-in-1 Series Power MOSFET Lineup
DPAK Rﬁfﬁ)ﬁéii 30 fzo 30 | 40 J10~25] 7 | 9 | 9 | 13 | 2600 Ry — RDS (o) (MQ)
LDPAK 120 | £20 | (50) | (135) | 25~35 | (25) | (35) - - 1750 SN o o VGS(off) _ - &%
— 7 Vbss Vess Io Pch VGS=10V VGS=4.5V !
EL Nch | 30 5 33 [ 43| 46 | 70 395 NehX 1T Nch x 1 clement fecos et Folarity V) Remarks
+ ~ V) V) (A) W) typ. . typ. .
Bh | copg |00 | pen | 30 [0 4 [0 [T025) 55 | 70 | 95 | 140 | 450 | Penx14EHE penx 1 demen — o max 2 max
amozoesse | NN | 30 | o0 [ 35 | s |1gens | 0 | & | 70 [ 105 290 | NhX2ATTH  Nech x 2element SOP-8 [RIMOS06JSPMOST| Nch |, £20 3.5 15 10~25 55 70 75 110
Pch | 30 | =7 | 35 | T2 90 | 120 | 140 | 210 320 PchX 2N TE#  Noch x 2element 4int MOS2 | Pch +20 -3.5 1.0~2.5 75 100 120 180
Nch 40 20 17 21 24 34 1400 NchX 3NTEHE N-ch X 3 element
+ ~
Lsopa0 L MO | peh | a0 [T | o0 | B 1029 ] 54 | 42 | 48 | 68 | 1500 | Ponx 3T panxeemen
Nch 60 20 16 20 21 32 2600 NehX 3 JCHF  N-ch x 3 element
RIMOBOSISC | ooy | 60 | T20] 20 | 4 1925 ] 35 | 40 | 42 | 64 | 2800 | PchX3ATofE pchx 3element

ok FFEH  Under development
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Intelligent Power Devices

BRDERGHAIEMOS. RIFEERMERHH=§
—HENFHRAEREG. XUTHAE. BE4W, F
RETHEM.

Designed for use as automotive power devices, intelligent power devices
combine a power MOS, protection circuit, and monitor output in a single
package. This enables more compact size, lighter weight, and improved
reliability.

BERHIES . FHEEHREEH AR, MEFLHE

AEAAFRBOTEDERRMRE T RAWIEGIFTEHEUC
WNEME FTEERTEERDN, DRERES /LSR5 RN
A NEEEW. TN, KBRNBFHESMEKR, K
RIZDARPYERFERRS) L =6 2 KRR TAT ™ 5
FF&

ERMESHTE, FEBLESRINTHRTRIPEEN
fro XU, AARRM T ATESNMBBIS (Bi588) #9130
RV TURESTEFR. FABEF AL R B8 H 5
SEHTARES, FHrlg o mESHSE.

AEHRES/IZEEGTEH, FEBRIMEBRORNER/K
SEEEMR. ARARREEBART TMCP (ZHFEE)
e P RBEINER R SRS AR, NS
THEESMETEANR.

ek, BMEINRMOSFETHSMRENER, FSEEFHM
EEMRAEEBMESRT . UEENL+ZR (A) XHEHN
A, ZRIANMBERR, INMSERHEAEEN. HHESR
REREITIRSE N, AISRI/NAREN, FRETEN.

BREThERF
Intelligent Power Devices

k]
PU . E%ﬂlﬁﬁ ' (ThZEMoS) 7k
ontrol circuit Output (power MOS) Load
B4 BfE
S EThEE KA

Protection Self-diagnostic function High-voltage tolerance

Large-current output

PTEEMRIPIIGE, B8 T REHTTREY

Integrated protection functions enhance system reliability.

Engine Control and Bodly/Safety Control: Accelerated Development of Two Types of Systems

Renesas Electronics develops intelligent power device products with an
emphasis on two types of systems: engine control and body/safety control.
This enables us to focus on features needed for engine control, such as EUC
compactness and direct mounting on the engine housing, as well as features
needed for body/safety control, such as unit compactness and lightness,
energy efficiency, and use of electronic relays.

In the area of engine control, there is demand for products that provide
integration of protection functions in drive elements for solenoids, etc.
Renesas Electronics has released fuel injector driver products with a voltage
tolerance of 130V, the highest in the industry. They make possible extremely
precise control of the volume of fuel injected into the cylinder, contributing
to improved fuel efficiency and reduced emissions.

In the area of body/safety control, there is demand for products with
large-current and low on-resistance specs to replace mechanical relays.
Renesas Electronics was one of the first in Japan to release multichip package
(MCP) products to meet this need. They combine a power chip and control
chip in a single package to deliver excellent performance and economy.

As the performance of power MOSFETs has improved in recent years, the use
of semiconductor devices has expanded to include a wider range of
automotive applications. In the past, partly due to economic reasons,
mechanical relays were generally used in automotive applications requiring
the ability to handle currents of several tens of amperes. By using intelligent
power devices instead, systems can be made more compact and lightweight,
and more reliable as well.

HLETFET  Thermal FETs
N ETARIPEBEIOIIEMOSFET

e

@K E LB BTN BE (Tch=150C K A _ERFHIT B 7T )

@ B ITRIFHTER TN RE (BiFF L)/
EFBTENCRERER)

@EATREM/ s EMESENT

+ Integrated overheating shutoff function (current shutoff when Tch = 150°C or higher)
« Shutoff function either self-holding (latch) or self-recovering (temperature hysteresis)
+ Suitable for either low-side or high-side drive

Features

Power MOSFETs

Power MOSFETs with Integrated Overheating Protection Circuit

FERE Main Applications

OSFEARTRE
(TR, REARE. EHHTEED)

+ Automotive electronic equipment (lamp drive, relay replacement, actuator drive)

ARz
@ ¥ T A E e B = # AT 5 IE AR IR T
MEIFETRYINEE  Thermal FET Function

Large current from load short
Up to 100A or more

Thermal MOSFET

HBIMOSFET B K TR

T fE ~100ABLE

Element heat generation [

BiTHTEE o

Self-cutoff

N

No system damage N
dichi)

Battery

IKFAIC

Driver IC

mrRE (KREEM)

Short circuit (chassis contact)

@ Protection from element destruction due to load shorts

HBIFETHY T S BR BRI Thermal FET Overheating Shutoff Characteristics

Advantages for Customers

HEIMOSFET R BIFETRT
Thermal MOSFET Thermal FET
25K1951 HAF2001
WEEH conditions Wesk
VGS VDD=12V GS VDD=12V
VGS y VGS=5V VGS VGS=5V
GND > N\ | Ta=25°C GND > Ta=25°C
™~ BITRE BIRS
4 - Standalone state 1D - Standalone state
e B L &
VDS | VDS=5V/Div. T e o T | VDS=SV/DIv.
o VGS=SV/DIv.  protection | . | VGS=5V/Div.
oND ID=10A/Div. function  c\p > s ID=10A/Div.
t=2ms/Div. t=2ms/Div.
RERHIEBMNI TERP LR
Comparison of operation waveforms when load short occurs
175°C typ 175°C typ
| | ——
| I
| |
5 5 D — 1 E D —
25 23 L cocuyp
EE 1 i §
o) a
(1) I = . o) SR IR
50 100 150 200 250 50 100 150 200 250

JBIERETH[C] Channel temperature (Tch) [°C]
WS ARHIET (81AR)  Shutoffhold operation (latch)

JBIBIRETCh['C] Channel temperature (Tch) [°C]
WREFEMET (BRAR)  Shutoff selfrecovery operaton (hysteresi)

Eok B BIFETR Y

2nd Generation Thermal FET Series

Fm#E5 Product Lineup

High Performance
High Power

4 [Body/ Safety Control

Reverse Battery
Connection

MPD166010T1F
HPD166009T1F

Flasher 21W / 27W Bulb

Low Ron 6mQ etc.

55WBulb T raNld 25mQ,60mQ,

90mQ,160mQ

Body / Safety Control

Solenoid Drive
60V /2A 3S0P

HPD166005GR

High Temperature Resistance

25C5664(Bip) HPD166104GS
(175 degrees C guaranteed)

Injector Drive
uPD166100GR
IR Lamp Solenoid o

~2006 2007 2008 2009

>

2010~ CY

http://cn.renesas.com/products/discrete/ipd/index.jsp

FR—RE List of Products
. IL(LIM) | RDS(ON) PD
Device VDSS Amps. | moOhm Watts Channel Package

UPD166100GR | 40 1.0 160 20 1ch 8pinSOP
UPD166101GR| 40 | 1.0/ch 160 2.0 2ch 8pinSOP
UPD166104GR | 100 | 1.7/ch 90 2.0 2ch 20pinSOP
UPD166005GR | 60 2.0 100 1.8 1ch 8pinSOP
UPD166007T1F| 36 |5to10 10 59 1ch TO-252 5pin
UPD166009T1F, ~ .
LPD166010TTF 40 |[5to10 10 59 1ch TO-252 5pin

http://hk.renesas.com/products/discrete/ipd/index.jsp

) I‘:‘ , £ AERE(E Maximum Rating RDS (on) (mQ)) wier| st -
A s | BET oy Voss Io Pch VGS=10V{5V} VGS=AVINIASV]_| Typ. | et ST
) ) (A (W) typ. max. typ. max. Shutoff temp. | Shutoff hold type
LDPAK HAF2017 20 50 27 43 [35] [53] 175°C | 7% Lawch
TO-220FM HAF2005 40 30 15 20 25 33 175°C | 917 taten
LDPAK HAF2011 40 50 15 20 25 33 175°C | 81 Laten
TO-220AB HAF2014 40 50 15 20 25 33 175°C | 817 Laten
DPAK HAF2007 | neh | 60 +16 5 20 55 75 73 120 [ 175°C | 9#F tach
LDPAK HAF2021 -25 50 100 8 12 (9.5) (15) 175°C | 4i7% Latch
SOP-8 HAFZO]SRJ 2 15 110 160 130 200 175°C /%E Hysteresis ﬁ?%ﬁtﬁle\emems
HAF2026RJ 1 15 150 210 {200} 300} | 175°C | 97 tatch [B0ATH 2eenens
LDPAK HAF2027 50 100 7.7 10 10 15 175°C | 917 Laten
SOP-8 HAF1010RJ 5 25 140 200 200 340 175°C | 917 Laten
DPAK HAF1004 | pepy | -60 -16 -5 20 140 200 200 340 [ 175°C | 9% Latch
a— HAF1008 +2.5 -20 50 42 54 60 80 175°C | 8 Lawch
HAF1009 -40 50 22 27 33 50 175°C | 4477 Laten
ERGFETR S 3rd Generation Trench-Type Thermal FET Series
) ~ B AFUE(E Maximum Rating RDS (on) (mQ) | —
Pﬂ‘k?jge B joﬂla[%y Voss Vs I Pch VGS=10V{5V} VGS=6V %ﬁ%ﬁg 4%:%% BT
(V) (V) (A) (VV) typ. max. typ. max. Shutoff temp. | Shutoff hold type
LDPAK RJEO601JPE -40 50 22 27 27 45 175°C | 9% Lawen
LDPAK RJE0603JPE 50 100 12 15 16 30 175°C | 917 Laten
— RJE0605JPD 6 -10 30 58 75 75 110 175°C | 9% Latch
RJEO609JPD | Pch | -60 -4 30 79 100 102 170 175°C | 9% Lacn
RJE0607JSP +25 -1.5 15 140 260 185 380 175°C PATF Latch  |H20 Tt 2ekments
SOP-8 RIF0615JSP -10 25 53 65 70 95 175°C | 77 Loen 514704 1denens
RJE0616JSP -4 25 77 90 102 150 175°C %ﬁiﬁ Latch %VI\]TH-AHE\ememx
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Power MOSFETs
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AERATENITIENXER. KRSEEEIXIRZFAMOSFET

Motor drive MOSFETs with low on-voltage and large-current handling for applications such as power tools

RO SR AN IR - LS R RS A I JETHR R 2R SURI B AL Diversiication of JET Middle Voltage Series - Features B #5558 Terg et et

;;E ﬁ 'ﬁl" I\E'l ;EEIE El\] E g i%%ﬂ ° For primary-side switching and secondary-side
> 2 3, Q [—] < 7S 1 =S .WI U 1l bl N _ . .
sov~100vih ESEE T, WFEEE R AR ER | TEMFRARNASERR oo e @10-100A(DC) , ATE AT A T A @Dk
£ 's - N\ e N\ - - N\ e ~ el . O b ‘3,_,_ —— _
KETH DRI Ve |EBHE||Fxmx | | wat | (ESBR% .#ﬁiji\/258|_4ov/60\/ =i ,LEFHE’]EFEL):*%LEBEEE .EEEJJIE?I'?_E
) . byl Drive loss Switching loss | | Noise concerns| | Low on-loss @I E 2R (TO—220/262) FIRE LI 5 @GR BIAETT
LS_C_ E g Ei % T 'ri ﬁl@, ?E’ ?5[ ( FOM ) o conditions b -~ -~ -~ g + Large-current handling sufficient for power tools, ID = 100A (DC) + Brushless motor units
+ VDSS = 40V/60V product lineup to accommodate wide range of input voltages - Power tool switches
Reducing power loss is a key issue in overcoming problems related to heat y y y y + Standalone (TO-220/T0262) and surface-mount (TO-263) packages available + Brushed motor units
jon in high-perf lies f SE=T
GEASRA A ittt O S ot B | I | RN L -
evice
: isti d VGS (o RDS (on = : i
low-Qg power MOSFET products in the medium-voltage range (40V to 100V). charecteristics Qg Qg (off) (on) EEEIIIE?:Z?E*E Block Dlagram of Power Tool System
They provide significantly improved performance (FOM) as well. . _ NO412N(4OVTO-220)
b r "‘?‘j;] ; R TR e o i TR verercreun NO434N(40V.TO-262)
Low Qq 25  Lowagsen i ot MOSFETxe™ T : NO413N(40V,TO-263)
JET-MVERF Qg on g AN SRR LA : I NO602N(60V,TO-220)
JET-MV Series (RJK**54 / 55 / 56DPB) input 0 : H 7S NO603N(60V,TO-263)
| L : P Moo NOSOTN(60V,TO-262)
= = z H - "_@
. - 299 =
KEZS (Qg) JETFFE (VDSS: 1 OOV) Low-Capacitance (Qg) JET Middle Voltage (VDSS = 100V) JETI:FI ERIPZ **'I'i Diversification of JET Middle Voltage Series . Wy P [ Halefleaic
- - 9 HBIEIR RIK401xDPE H A A A
N Auxiliary power
WM FF S B Primary-side switching KRB MBI FE 7 A secondary-side synchronous rectification supply”
@Figure of Merit: FOM (Ron+Qdg) at VDS = 50V @Figure of Merit: FOM (Ron-Qdg) at VDS =10V | e HoEZhse
100 100 ] i Gate driver
%) — [REE BE 7Y
Regulator | Auilan poner b =Y N ] BEARE TO-220AB
50 T HA1630% 51 HA1630% 731
—_ o8 —_ D8 7}7 jﬁ%%%% /ﬁl 630 Series AH1630 Sev%
o 22 180mQnC L2 210mQnC oot op-amp, etc. op-amp, etc.
g E g 5 JET (Low Qg series) i: E 3 2 JET (Low Qg series) — | PWM™! | | ADC? | D D D | ADC? | | PWM™! | < 10-262
&3 90mane 8% g5manC BALED TR ER oo DR
5 8BS = BEES
’ N o | o [ qE SN T —
General arging voltage control . General lotor torque control .
2 s 0w s ", ) 5 o G e AN e gfc
indicators ‘'oltage and current detection
RDS (on) (VGS 10V) Typ. (mQ) RDS (on) (VGS =1 V) Typ. (mQ) FHEHE AL crmgecomamcy RNAS1957 T T T E——— RNAS1957 o265
Low Condition Loss Low Condition Loss * 1 PWM:Pulse Width Modulation R8C/3xZ 5| Rec/3xeries R8CE M  SHT125% rsc Family, SH7125, etc.
*2 ADC:Analog to Digital Converter
=(a 114 S FEER RS - Low-Capacitance (Qg) 11th Generation Middle Voltage Lineup
s f Qg AR 55? \ R Sroduct Li
AR W roduct Lineup
i) . N > = == S 4 Main applications: DC/DC power supplies, motor drive, battery control, etc.
FEMMA: DC/OCHRR. LIRUWHARE BRI A%, - Features: Low Qg and Qdg (low switching loss) Rds(on)[mQ]@10v )
R fRQe (ERR) & Qd (EFFEHS) High dfive voltage (hgh noise tolerance) PartsNo. PG VoSS VesS B - ’ 9 ds
. _ . o b ax.
SEMBE (SHEEME) ”
m - DS o NO412N TO-220 40 +20 +100 3.0 37 97 6000
ax. ratings VGS(off) (on) (m<2) %dcg) (n% NO434N TO-262 40 +20 +100 3.0 3.7 97 6000
Type No. R - N (N L e L — NO413N T0-263 40 +20 +100 27 33 o7 6000
T i me. b NO602N T0-220 60 +20 +100 36 46 148 8000
RJOL 40 EE 20~40 39 49 32 22 NO603N TO-262 60 +20 +100 3.6 4.6 148 8000
LSDPB 40 H 60 20~40 31 38 41 2/ NO60TN TO-263 60 +20 +100 33 42 148 8000
RJKO456DPB 50 65 2.0~4.0 26 32 49 33
RJIK0654DPB 30 55 2.0~4.0 6.5 83 33 22 ) AFERIATARME, BRFERAKARETERASITEA.
W 60 35 60 20~40 53 6.7 42 o8 Note: This product is under development. The electrical characteristics or schedule may be subject to change without notice.
RJKO656DPB 420 40 65 2.0~4.0 4.5 5.6 50 34
RJKO854DPB - 25 55 2.0~4.0 10 13 50 30
RJKO855DPB 80 30 60 2.0~4.0 8.2 M 6.3 37
RJKO856DPB 35 65 2.0~40 6.9 89 76 45
RJK1054DPB 20 55 20~40 17 22 5.1 30
RJK1055DPB 100 23 60 2.0~4.0 13 17 6.5 38
RJIK1056DPB 25 65 2.0~4.0 1 14 7.8 45
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Power MOSFETs

H & i [EMOSFETH#E & H S [EMOSFET = R 2 51
Overview of Medium- and High-Voltage MOSFETs Medium- and High-Voltage MOSFET Lineup

150V BB ET EMOSFET & # 3 %:_F =5} %‘mﬂfﬁﬁ I Our power MOSFETSs with a voltage tolerance of 150V or more are classified
ZEMOSFET, {BM1EfF 4% EDC/DCHE KR MM RN K
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150~600V IHEMOS FETEER RS (Bl ELRERE) 400~600VIE AT ML (3EH) FHIE

as medium- and high-voltage MOSFETSs. They are used in the primary side of

150V to 600V Power MOSFET Lineup (Small Package and Surface-mount type) 400V to 600V Lineup (Standalone (3-Pin) Package)

insulated DC/DC converters and in the primary or secondary side of AC/DC et ’ v | Ros (o) i - S Voss R Ros(on) Ciss
N \ Ny ) IE = n i g
AC/DCHE #: 28 B9 4] 2% M AR %% 25 M o converters. In addition to conventional planar MOSFETS, trench MOSFETSs are e P%;Nj_o [\'3/5]5 [AD] Mg;.CEQ] Typ.S[foF] e Part No. Wi [A] Max. [Q] [pF]
%Uﬁﬂ"]$ﬁﬂ9[‘ , J‘E%ﬁﬂ% T 5’@@@%1"4%5“ , Mﬁﬁi& available for even better performance. 25K4151 150 p 195 %8 RJK4007DPP 400 76 0.55 850
_ $ ?El\lﬁ }_""_ =) E’J _|'$.'—_|_ 'HE IF'J\E ’Hﬁﬁ fi . o 2SK4150 250 04 57 80 RJIK5026DPP 500 6 1.75 450
HS54095 600 0.15 25 50 RJK5012DPP 12 0.62 1100
Tvoical Circuit Example HS54097 02 16.5 66 RJK5013DPP 14 0.465 1470
YD p 25K4093 250 1 26 140 RIK5014DPP 19 0.38 1800
TO-220FN  [RJK5009DPP 20 03 2600
4 Synchronous N Primary SW  Synchronous rectifier ~ Vout N TO-92MOD RIKGOTIDIE 0] >2 2
i ifi AT RJIK6022DJE 600 0.2 15 84 (#28%}) |RJK6026DPP 600 5 24 440
Primary SW  rectifier o—t (Full mold)
00 DC= HS56021 0.2 15 84 RJK6012DPP 10 0.92 1100
L1
. 32~75V RJK4006DPD 400 8 08 650 RJK6013DPP Ih 0.7 1470
%z i RJK5003DPD <00 5 15 550 RJIK6014DPP 16 0.575 1800
N MP-3A RJK5006DPD 7 13 650 RJK2009DPM 200 40 0.036 2900
© 50~90V (SN_lD) RJK6002DPD 2 6.8 160 TO-3PFM  |RJK5015DPM| 500 25 0.24 2600
70~100V Control IC RJK6023DPD 600 0.15 25 240 RJK6015DPM 600 21 0.36 2600
- » H RIK6024DPD 04 ) 8D RIK2508DPK| 250 50 0.064 2600
< ControlIC 30~100V 10th. G
© - en. RIK6025DPD 08 20 8D RIK2511DPK 65 0.034 4900
\___ 1OV 30~100V10th. Gen. o 200~-250v / RIK20GDPE| 200 | 40 | 0059 | 1800 RIK4014DPK| 400 2 024 | 1820
. . N~ . RJIK4015DPK 30 0.165 2600
HEE i TR T B =t paoer 00— OISR e o1 | 00
Active clamp circuit Single-ended forward converter circuit I e o ” 051 1100 RJK4514DPK 250 > 03 1820
RJK4513DPE 16 0.38 1440 RJK4515DPK 27 0.2 2600
RS EIZEMOSFETHIHS = e EIhZEMOSFETR R E LDPAK-S | RIKS0120PE] .. 12 062 1100 Togp  |KAS1EDRK 39 0.13 4100
Features of Medium- and High-Voltage Power MOSFETs Medium- and High-Voltage Power MOSFET Roadmap (SMD) RJK5013DPE 14 0465 1470 RIK5013DPK 500 14 0465 1470
. N ‘ ‘ RJIK6026DPE 5 24 440 RJK5014DPK 19 0.38 1800
BREE EEBE. . KEARFERTE Vbss= m%ﬁ:ﬁxlﬁﬂlggogy 3 jollfs'?;izu RJK6012DPE 10 092 1100 RJK5015DPK 25 0.24 2600
-RIK2511DPK: 250V, 65A, 34mQ, TO-3P 150~600V S A technology RIK6024DPE 600 04 42 TBD RJK5018DPK 35 0.155 4100
-RIK4018DPK:400V, 43A,100mQ, TO-3P | | |  F@E#ktechnoloyy  / Eees] N\ it oo RJK6025DPE 0.8 20 TBD RJK5020DPK 40 0.118 5150
-RJK5020DPK: 500V, 40A, 115mQ), TO-3P D8H ; ngfj%&g i RJK6013DPE 1 07 1470 RJKEO14DPK| 600 16 0575 1800
150/200/250V 9. Qgd7
-RJK6020DPK:600V, 32A, 175mQ, TO-3P efneie TSRS 21 0.36 2600
JETETE R (fEQg) l 7777777777777777777777 ;e oo Qodere RIK6018DPK 30 0235 4100
o o 7 g : 250~600VHNERE_BRETMZRTI RIK6020DPK 32 0175 | 5150
WRMERE
ENE AT E g L J hRJdee"e? Next Gen. 250V to 600V with Integrated High-Speed Diode Lineup
— T = timized chip design/ 600V
THEZWMES AT .g HSN%;I} Rl EES EilE=3 Vbss Io Ros (on) Ciss
""""""""" 5N 7 secosssasssey dodes K y
- Ultra-low on-resistance and large-current o> H5N Series ; Ad"a"g%%c\PSH e PartNo \ [A] Max. [Q] [pF]
products available % ¥EP1:§7K t?‘chlnology B 'I;%%ég;l)\l H5N2512CF 250 18 0.105 2200
- RJK2511DPK: 250V, 65A, 34mQ, TO-3P ] anar technplogy £
~RIK4018DPK: 400V, 43A, 100mQ, TO3p | | | ] APSH P o (uilmold) | HSN3007CF| 300 1 0.16 2180
—RJK5020DPK: 500V, 40A, 115mQ), TO-3P 150~600V , , H5N2522FN 250 12 0.21 1300
~ RIK6020DPK: 600V, 32A, 175mQ, TO-3P 3 3 RJL5012DPP ” 07 1050
- Low gate charge (low Qg) 3 | | TO-220FN 500 -
- Guaranteed avalanche tolerance 3 3 : (£t RILSOTSOPE 1 001 1400
° Lg}grgarr?}jid diode with high breakdown 2002 2004 2006 2008 2010 (Full mold) RJL6012DPP 10 1.1 1050
RJL6013DPP 600 " 0.81 1400
% RJL6014DPP 15 0.635 1680
RSEBFMERT Low on-state Resistance HSN2507P | 250 50 0.055 5000
ESE A2 VDSS D RDS (on) Ciss Qg Qgd —— H5N3008P 300 40 0.069 5150
Package Part No. (V) (A) Max. (QQ) Typ.(pF) Typ.(nQ) Typ.(nC) RJL5020DPK 500 38 0.14 TBD
RJK1555DPA 150 25 0.048 2400 38 10.2 RJL6020DPK 600 30 0.21 TBD
WPAK RJK2055DPA 200 20 0.069 2400 38 9.0
RJK2555DPA 250 17 0.104 2400 39 10.5
KBEER High Speed Switching
3 me VDSS ID RDS (on) Ciss Qg Qgd
Package Part No. V) (A) Max. (Q) Typ.(pF) Typ.(nC) Typ.(nC)
RJK1557DPA 150 25 0.058 1250 20 5
WPAK RJK2057DPA 200 20 0.085 1250 19 53
RJIK2557DPA 250 17 0.128 1250 20 59
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Thyristors and TRIACs
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Applications and Characteristics of Thyristors and TRIACs

mifE . o mEEHfE
Overview of Thyristors and TRIACs

DEE. WnREEEEENEEE-REEAHERE, 2EBTERE The basic characteristic of thyristors and TRIACs is a constant WEI BT  Triacs MRIFE  Thyristors I?EIEI Q
Y ’ ~ R voltage drop in the signal passing through them, as with E x
|Z¢ , IJH:TLIchEEuu%BEE’JFFHEFT TI_JQ),H: %U. Eﬁﬁ ;‘uﬁﬁ]z-l- diodes. They provide highly efficient control in applications TR BiE SR | BEEEE (RRER) =5
NN =S S = O By requiring on/off switching of large currents, and are used in a Control Alternate current Control rectifier Control capacitor(EC r;-s}mance) - §
ﬁr_/Z/EmTo %Eﬁ@ﬁqfﬁﬁﬁﬁﬂ |‘ﬂ B BQIEEIEI |EFJ B anﬁ&%ﬁ E"’J widg range of fields. Renesas Ele'ctron.icg supplies a varie.tylof N é’
i STt _ d e BT L 2z thynstoy and TRIAC products W|th distinctive ‘cha'ractenstlcs IS FIAT H 5 i [ £
Rz < T'EP ’ Eﬁﬁ’%&l‘] T ﬁﬁﬁ ° and maintains a high market share in many application areas. ey i o e o o =2 =
. . , ]
B B e ) ) L 1) o ) R RO Features of Renesas Electronics Thyristors and TRIACs - =
@ LS 150°CHIFE S (600V/700V/800V) - Products available with guaranteed junction temperature of 150°C (600V, 700V, 800V) Hﬁb—(l.#ﬂ. (k)
_ - LB, LC, LD, and LG series N §E$ Fan heater (igniter)
*LB/LC/LD/LGZ + Extensive lineup PRI () y
N . = : (WJ-JJ:M]TTTEEﬁ) Bike (regulator) & &
.*qlsfﬂéEE%E{]%ﬁquﬁl - T0-220 full molded paCkage: uL approved EE'?&I EEchicEes SMPS(rush current protection) ¢ -

- TO-3P full molded package, large-current specification
- Many lead forming configurations available

<TO-3PRALEIINE, AKXBR MW - Products tailored to specific applications AR (S AR)
e e s T T - For low-rush-current applications: LC and LD series, etc. EARH, Washing machine BoatJetskli“(‘igniter)
FE Hl]‘ - Hﬂ ﬁj/%ij( o - High-current products available FE§$8 Rice cooker
O@RIE R RESH™ M - 700V, 800V, 1,000V, 1,500V - >
AR BRI A LC/LDR IS - TR A
| Vacuum machine (MJJ:;FFTTTEEﬁEE%)

<TO-220 R BB IME, FHiBIULIAIE

@S & mEIET
-700V. 800V. 1000V. 1500V

WERPERAEALELEREE

Inverter Lighting
(rush current prevention circuit)

o

$TEDHL. SEDHL. (524

Printer,Copier,Fax

*ﬁlﬁ{)‘( Leakage detector

TRIAC and Thyristor Development Roadmap

A

e D R e ’ e EZTR
— Generl . I FRERER BABHMTH  Fecticoo B4k RABHL (93E4T)
90 Planar e Next generation ;‘I‘E\Hﬁ %E Lamp F:EE%% Toilet seat Dishwasher/dryer Solid state relay Camera (strobe)
T0-220F ‘ Wby | 9
sae Al ribbon e\ “e(f‘ (development is under I
New frame-structured 600~700\/ME(Sd 72)%9;0 - cﬁnsfera_noﬂ -— ) =
—WF UEE HET# R 150 CRI X [=) & 1) B 2 5
General
—hg Y- = .
L ;T;fr Pl | Geted Lj1BE#EEE Outline of functions G BRI AL JIHIE3E (ex.BCR8KM-12L)
w O aoo” LG series Higpﬂag‘gvrve, o ﬁ%{%%ﬁgéﬁ?ﬁ?‘ﬂ 150°C \( L)L?%ﬁ%'f% 125°C) Expansion of current-carrying capacity (ex.BCR8KM-12L)
g (D=15016) m;ii I i (-IE0E) 40~1500V~30AR © 1T 17 5 AU 4 5 0 AR AR
g Guﬁn{i}igoﬂglcn '%3“‘“& o\xa‘a\u‘e ([=150C) Wl%;ta:rﬁjjs// g§§ C%))OV . * )EH —T‘zﬁé:t )i""_[ 160 .
= D EYE iyE ot R = - Guaranty of rated junction temperature 150°C 140 — ]
ug —BA . L T Gl (conventionally, 125°C warranty) - o
[} Genera (e Planar = - Expansion of current-carrying capacity by increase of rated 5 & =4 ~—
& PIanar 600A|:7C0é|\;i% Se.::_lf"]ssoﬁc General temperature QE 100 k. 2 -
o LA senes TN e (=) - Adoption of planar structure =z =~
@ ||600~1000 e (Tj=150°C) iR gera‘m“ FE4EH o g
4 || Wenstand: o 00V yPlanar structure | g 2
- —HA ApSie) mr 7 Il Product line R < 60
1 General o 2
aﬁ%ﬁ Eﬁua\xw S W R EE [ ) LB%EU : BCRxxxx-xxLLB g M
WIEGE PIar?;Etru*cgture Triac @ LCEF: BCRxxxx-xxLC .
Glass striicture 1j=25°0 B @ LDZEJI: BCRxxPM-xxLD
=125 Thyristor @ LGZEF: BCRxxPM-xxLG 00 T T T
1 1 1 1 1 1 5 @ BCR2PM-12RE/14LE A
e BENESWEFR (A) Effective on-current (A)
'00 '02 '04 '06 '08 "0 £ (Yean) @ BCR3KM/5KM-12RB -
+ LB Series : BCRxxxx-xxLB
- LC Series: BCRxxxx-xxLC O REYNE L eeee - HFR1/4
THE&%H Planar structure : tg ger_ies: EEEXXEM'Xth +Size-reduction of radiating fin: Footprint is reduced to 1/4.
R n T BCRIPM.1 ZRE/XQLE’XX B) BCR8KM: Ta=60"C. IT(RVS) = BART,
Silicon oxide film T1EHR e 4% - BCR3KM/5KM-12RB Rth (f-a) = 4.8°C/W (50cm?) (BLfERth (f-a) = 2.3°C/W (200cm?) ,
— T1 electrode Gate electrode ERGEE1/4.)
B BRI - ) _ KM Tam50" _ ) i =23
RIS & seling point O SRR g Ervscm Conentonaly =25 <
@ 5im THIXFARF /N
v RATEEN, %0 R EEEE N oEmMME
*Small amount of OFF-current at a high temperature adiating Dn |ino required. B
Planar structure enables smaller off-current than glass structure. 1) AR HIFEBCR3KM: Ta=80°C. ACT00V/T140WHT,
FBE O MiBITEEY A~ BiItEHAE —Tj=13WX50C/W+80C =145C
Separation area B - B 3ZiSEE H80%ET Tj=150X80% =120 °C Ex) \ill;\fgéhe heater is controlled at BCR3KM Ta = 80°C,and  ACT00V/140W, Tj=1.3W x 50°C/W+80°C
=125X80% = -
(B Tj=125X80% =100°C) o ) @ ST E i -High reliability
+Expansion of thermal design margin—Increase in easiness of design .
Ex.) At a design margin of 80%, Tj=150x 80%=120°C @R ESIE T -Usable at a high temperature
N (Conventionally, Tj=125X80%=100 °C. Therefore, increase by 20°C)
12 T2E 1R
T2 electrode

http://cn.renesas.com/products/discrete/thyristor_triac/index.jsp

http://hk.renesas.com/products/discrete/thyristor_triac/indexjsp




mEE. W EEE Thyristors and TRIACs

EE Fﬁl‘ ; XXIDI = I‘??J' ;F' - 2%5]] TO-220FLEH3E TN [6) & i) & General-Purpose New TO-220FL Package TRIACs
HHIF)I B HHITJBJ AR : - 3% W@ miEE p g
. . =
Thyristor/TRIAC Lineup WA WAE. IR . M - EX] Product Lineup
HE A oy =]
i . (RN - JE= R #iF HH
—RR A W @ @ i E LG F 51 General-Purpose TRIAC LG Series 1 BATEEN: RATELEN A e B AR R ] St e e Hl é
2. SN, TO-220FL. 4T EESRE 1800V MBITULIAIE g5
i ——rr ,. . BEEL BR10T e e
AL RlER. BIRRERINAEEES . DIAEH HH 73 Product Lineup 4. TRHEMMATE W2
& = - BCR5LM-12LB 5 50 20 OK [‘[ﬂ =
A FilE= Vorws ITRms Irsm ler(max.) &t BCRSLM-12RB 5 50 15 oK =~
1. EAEN: RATEEY parto. V] (Al (Al [mA] Nores - Applications 600 oK - Eﬁ
2. # 4 ANFL . TO-220FL 4T EE38E 1800V BT ULIAIE BCR3LM-12LB 3 30 20 Motorand heater control in washing machines, vacuum cleaners, BCR8LM-12LB 8 80 30 oK =
3. BURARIE: BB{R150°C BCR3LM-12RB 3 30 15 ) 'rzlg:ti(:ggers, etc. BCR10LM-12LB 10 100 30 OK
4. ZHEFERIRTY BCR5LM-12LB 5 50 20 1) Highly reliable: Planar structure Egglzm::itg 12 128 ig SE
BCR5LM-12RB 5 50 15 2) Insulated package: TO-220FL, 1,800V dielectric strength,
o 600 . BCR3LM-14LB 3 30 30 OK
* Applications BCRSLM-12LB 8 80 30 UL approved \
Heater control and motor control in washing machines, BCRIOLVEIILE 0 100 2 3) ngh—temperature guarantee: 150°C guaranteed BCR5LM-14LB 5 50 30 OK EAT
vacuum cleaners, rice cookers, etc. - 4) Suitable for lead forming BCRSLM-14LB | 700 8 20 30 oK | ok | VDRM=800v
BCR-I 2LM-12LB 12 120 30 Available VDRMS 800V
: f)eaFuLelS able: Planar struct 8 BCR12LM-14L8 12 120 30 | ok (@Tj=125)
Ighly reliable: Planar structure BCR16LM-12LB 16 160 30 B
2) Insulation configuration: TO-220FL, dielectric strength of 1,800V, UL approved ECRICEVATTR 16 160 30 OK
3) Guaranteed operation at high temperatures: Guaranteed up to 150°C
4) Support for lead forming
General-Purpose Thyristors
g = @R 5I |
o o og N AH 732 Product Lineu
MABEH . AR, BER. Dk - .
By RN (FFxBR. 5. THmes) ns VDRM | Tj | IT(AV)| ITSM | IGT(MAX) | Setus HE
N == artho. M 1O [ A | A (mA) ES | MP R
{4 & B 37 A X o) G i LD 2 5 1. 458 110°C. 125C CRO2AM-8 125] 03] 10| 01 |OK|OK| 71092
}Eﬁﬁ 2. Z#FIGTINH CR0O2AM-8 400 1251 03 10 0.1 OK | OK | TO-92(3)
e . . N 3. TREMMATE CRO5AS-8 125 ] 05 | 10 01 | oK | ok| upak
Efﬂ” ARSI S R R = m% 5l Product Lineup i CROSBS-8 125 01 | 10| 01 |OK| OK| MPAK
N S mD 12 v T | kRMS) | | lor (Max. ; + Applications CRO4AM-12 125 | 04 | 10 0.1 OK | OK
1. SREM: RBATEEEH P%‘Jt-r?o Vi o il ) Al & ! %{E Heater control, igniters, regulators, motor control, inrush
V] [ [A] [Al [mA] CRO5AM-12 110 | 03 | 10 0.1 OK | OK
2. AN TO-220FL 4T EBERE2000V 18T ULIAIE current protection circuits (switching power supplies, inverter = : - TO-92
i~ 2 ’
3 ERRIE R150°C BCR8LM-12LD 150 8 48 50 lighting fixtures, inverters) CRO3AM-12 110 | 03 | 20 0.1 oK | oK
— o - - Features CRO5BM-12 125 | 05 8 0.1 OK | OK
4, =R IGT<50mA BCR10LM-12LD 150 10 60 50 ' 3 . )
mﬁim |$ S m ) BCR12LM-12LD 600 150 12 72 50 TO-220FL 1) Jun;tlon temperature: 110°C, 125°C CRO8AS-12 125 08 10 0.1 oK oK UPAK
5. BT BCR16LM-12LD 150 16 96 50 2)IGT item support CR5AS-12 125 5 90 0.1 OK | OK MP-3A
- 3) Suitable for lead forming ~ : -
- Applications CR5AS-12 125 5 90 0.1 OK | OK | DPAK(L)-(3)
Low-rush-current applications such as ceramic heaters CR3KM-12 1251 3 |70 01 OK | OK
. FeatuLels ble Pl CR6KM-12A 600 | 125 6 90 10 OK | OK | TO-220FN
1) Highly reliable: Planar structure N
2) Insulation configuration: TO-220FL, dielectric strength of 2,000V, CREKWT2A 121 8 |10 15 Ok | oK
UL approved CR3PM-12 125 3 70 0.1 OK | OK
3) Guaranteed operation at high temperatures: Guaranteed up to 150°C CR6KM-12A 125| 6 90 10 OK | OK
4) High noise tolerance (IGT = 50mA) CREPM-T2A 51 8 120 5 oK | ok TO-220F
5) Support for lead forming CRI2PM-12A 125| 12 | 360 | 30 | OK | OK
CR6CM-12A 125 6 90 10 OK | OK
CR8CM-12A 125 8 120 15 OK | OK TO-220
CR12CM-12A 125 12 | 360 30 OK | OK
CRO5AM-16 110 | 03 10 0.1 OK | OK
_._ e 5 5 o 800 TO-92
— R AR E/ X BT N6 & EE General-Purpose High-Voltage/High-Capacity TRIACs CRO3AM-16 1moj o3 20| o1 JOK]oK
- i + Applications =] 1 . o —
D, Mg, Poverswoplyrushcuren: IRk Product Lineup BR 150 CHIF EAHRAE
ERREy prevention circuits, heater e Vomvs T, s | v | lor(max) £
=ILTT control, motor control i v [°C] [A] (Al [mA] ’ p:ckjge < - Applications o ! .
AF= - Features f SRR SR faES Heater control, igniters, regulators, F: AR g 5] Product Lineup
1. BAEM . RATEE 1) Highly reliable: Planar BCR30KM-8LB 150 30 300 30 TO-220FN U‘,j(}»"“%llj[fﬁ‘\q:'ﬂ:;ggt ;EE% * Motor control, infush current - : s -
2. AN TO-220F/TO-220FN/ Structqre ] . BCR16RM-12LB 150 16 160 30 TO-3PFN = L_‘:: ! /m: ﬁE’g]L i protegtio_n circuits‘(svv_itchi_ng power %Jt-'?—o ol LA 0 IGT(;QASX.)& P:;:?k%g{e
2) Insulation configuration: - - (Frceii. ZOmBRaE. Zolas) supplies, inverter lighting fixtures, ES | MP
TO-3P/TO-3PF TO-220F, TO-220FN, BCR25KM-12LB 600 150 25 250 50 TO-220FN A inverters)
3. B E{L: 1000V, 1500V TO-3P, TO-3PF BCR25RM-12LB 150 25 [ 250 | 50 | TO-3PFM L EEEN . RATEAl - Feaues . 6 | 0] 10 JOKJOK
4, KB 25A/30A@TO-220FN  3) High voltage tolerance: BCR30AM-12LA 125 30 | 300 50 i VA ;‘iﬂﬁ 1) Highly reliable: Planar structure _ CRSCM-12B 8 | 120] 15 JOK]OK| T0-220
5. ZRFERIAE 1,000V, 1,500V T0-3p 2. B 150°C: IRt R BRI 2) 150°C guaranteed: Greater design CR12CM-12B 12 | 360 30 OK | OK
T g 4) High current: BCRI0AVI2LE 150 0 1300 | 50 3. LA E MR margin T CRePM128 | 600 |150| 6 | 90| 10 | OK | OK
25A/30Af@ -:—Oj%OFN BCR8PM-20LA 1000 125 8 80 30 TO-220F . /ﬁt)‘f‘\ 3) Suitable for lead forming W 3 120 15 oK | oK TO-220F
5) Support for lead formin - - = = - Key points _—
a ’ SR 0. ‘ 12 8 80 = 1020 ) ;{%’ﬁ%m - Ir>r/1Fp)roved reliability CR12PM-128 12 | 360 30 oK | OK
: g&ﬁﬁiﬁgﬂzﬁ J - Larger thermal margin " CRasAM12D_| 25 [ 360] 30 | Ok | ok | Tozpem
- B NEEUN - Smaller heat sink
- AEERENETEA - Suitable for use in

high-temperature environments




|IGBT IGBTs

IGBT IGBTs

fﬁﬁ?lGBTE"ng AxITHIGBTHAELERHE Development Roadmap for IGBTs for Camera Flash Applications

Overview of Renesas Electronics IGBTs A RJP4010AGE

T Tﬁ %ﬁ FABAFDSCEFNAREN ﬁ'lf',ﬂ- E"]ﬁlj\ﬂ -,g-,- 'l‘i ﬁg Renesas Electronics supplies ultracompact, high-performance IGBTs Driver 3.0V°6.0V

IC 150A@100uF
" = N for built-in flash units for digital still cameras and mobile phones, as PKG STOJ-8
< =1 ﬂn: 3y
IGBT. PDP%%;EE%WEE?TLHI] IGBT. JH: 9|\ ’ —m well as specialized IGBTs for applications such as plasma display

EERIETFPFCEREEBRHNAERIGBTZMZAT, panels. Our product lineup also includes large-capacity IGBTs for
’[%E\:I—'_JZ':/A =il E‘]PFCE’:%U %%gﬂﬁﬁﬁﬁ , UIJJ HIQ'QIJ'ET%‘?& E"] power supply circuits such as PFCs. Highly efficient power supply

circuits can be achieved by combining Renesas Electronics IGBTs and

EE. 7J§ EE. % ° PFC controllers.

IGBTH &R % R E Development Roadmap of IGBTs
A

.

RJP4009ANS

Driver 2.5V-6.0V
IC 150A@400uF

PKG VSON-8 Q

RJP4007ANS

Driver 2.5V-6.0V
IC  150A@200uF
PKG VSON-8

Next RJP4006AGE

o g Driver 2.7V-6.0V
5 N = river 2.7V-6.
?gﬁtzfmgy Undercon{?h;:l::cﬁw & £ IC 120A@200uF
PR PKG STOJ-8
=8

VGE=£30V

G4S

Higher speed %J\E'f)ﬁ RJP5001APP

Driver 12V

4 T A Rl
IE FELEH HE@mA s IC 300A@2000uF
Planar construction EJ‘E%WE’\]E&1¢1§V]’ PKG TO-220FN
Thin wafer

RJP4301APP

Driver 26V
IC 200A@1500uF
PKG TO-220FN

High performance & High efficency

Optimum design of cell structure.

>
2004 2005 2006 2007 2008 2009 2011 l | | | 1 1 >

& Year '02 ‘04 ‘06 ‘08 10 12

Ed
E kA

I SR IGBT
NEBEFRDE &~ &

HE B FA OO

IH Kitchen Appliances 5] —— o | High Out . WmEA R TRIGBTEEmZR S Product Lineup of IGBTs for Camera Flash Applications
=== All Metal Composite Products with FRD =
ﬂ - Eiiﬁﬁﬁ Maximum Ratings *j'%é
ST B AR MEHIGT el =
D4 = %é‘% RFRD*E A7 pareie: Vees[V] le[A] Drive[V] e
Inverters High-Fre HiGT** with High Short Circuit Tolerance
High Sho Composite Products with High-Speed FRD* 400 130 40 SOP-8
KR BERIGBT i
PPFFC%EE'EI% = s o} E = RO & 5 400 200 300 TO-220FN
ircuits Large Cu Ultra-High-Speed IGBT:
Cc;[:r?polgte PFr)gSucts Wisth High-Speed FRD* 400 300 12.0 TO-220FN
HR= T — 48 1GBT 400 120 2.7-60 TSOJ-8
FEE NI REBFRDYE & 7%
Flat Screen TVs Increased Next-Generation Trench IGBTs 400 150 25-60 VVSON-8
Low Pow Composite Products with FRD*
KR 8| GBT 400 150 2.5-60 VSON-8
L=
IRSEAT INBU4Y, VSON-
Camera Flash Units Large Cu Tresn(gh |G§TS 400 150 3.0-6.0 TSOJ-8

Small Siz VSON-8

** FF%&H  Under Development  Note: High frequency type
*East recovery diode




|GBT IGBTs

R SEXT FIGBT IGBTEEEHERNEKRFES~mART

IGBTs for Camera Flash Applications Characteristics Required for Main IGBT Applications and Product Lineup
NI4T RIGBTH =M 4R New IGBT Products for Camera Flash Applications IGBTE EERZRIE R L Characteristics Required for Main IGBT Applications
[ “KBHREREE s
{ Jither F&h A& “PEC (1kWRLE)" HEAR" Y ’?ﬁﬁgg)ﬁ 5
1. VSON—S%TJ'%%: RJP4009ANS Under Application PFC(1kW and over) IH cooking heater Ph(;tt;\t/grlvt]aic Inverter use(UPS, etc)
2. TSOU-8%1%: RUP4010AGE development 3.0m i’
AR AR
Py R | EES® | AR | m% | AR
1. BB S (TSOJ-8: R~F: 3.05X2.85mm) 3.0m i ()%El;g?%i) (in—éz%ff | | HEE | e Uk EHCRN 4SS
e — E SH = z f=50kHz Current Voltage
2. BRI EFBRE] (2.7v (3.0v) ~6.0V) Characteristics Activefilter | Activefilter | Activefilter | f€sohance | resonance
3. SERE M (WEMSTHDI) (Parial W) | (Coningation S | (Cotination W) S S
4. REFHEAAEE Bl S
< HHAFEE (VCE(sat)
@ Part No. 5 3.0m Output saturation voltage(VCE(sat)) O o O ©0 o © o o ©0 ©
1. VSON-8 package: RIP4009ANS © -
2.TSOJ-8 package: RIP4010AGE § toff @) O 00 O @) @) @) O @) @)
@ Features z BEFE
1. Ultra-compact package (TSOJ-8 size: 3.05mm X 2.85mm) 5 High-speed SW
2. Range of drive voltages (2.7V (3.0V) to 6.0V) ~ ton - - - - - - - QO @) -
3. High electrostatic tolerance (integrated gate Zener diode)
4. Completely lead and halogen free FRD o o o o o o o o o o
EEsw stz
Load short resistance o o 7 — - O ©0 — — —
= . 43 B BT _ o - - - - - o o
a5 VeeslVl | Ice[A] Drive[V] HE i o
400 150 3.0~6.0 150/)-8 wﬁan Sotage 600V 600V 600V 600V 192%%—v 600-900V 600-800V 300-400V | 300-400V | 150-300V
~ - — — _
KERES SRIAITHIGBT Large-Current Control IGBTs for External Camera Flash Units OO: XA high-priority characteristics
O :EE45ME  Priority characteristics
O WEHM  Requisite characteristics
QxS — —f4M  Non-focused characteristics
1. KEEF#EE (RIP5001APP: 300A) .
2. REEJEIRA (RIP4301APP: 12VIEZY) Product Lineup
3. BHESDIE (MEMTFHDI) o3 "BLE (PFC) (TkWIL E)” KIHRER %
4. 9&% (ﬁﬁROHSﬁ}E) . 553 Motor Power supply(PFC) Solar system
. - ; BREAR | AREAE (FXAR) |
pplicatio e DCHTER | (maEEAR) Active filter(Full SW) LR
@ Features IOy D Active filter(Partial SW) | f=)kHzA f=NkHzandnear | f=50KHZA R f=50kHzandnear IR
1. Large-current control (RJIP5001APP: 300A) RIH60CODPD % O O
2. ng—voltage d(ive fRJP4301 APP: 12V drive). RJHGODIDPP % ®) O
3. High ESD Imunity (|ntegrated gate Zener diode) RIH6ODTDPE % @ @)
4. Lead free (RoHS compliant) RJIH60D2DPP % O O
RJH60D2DPE % O O
RJH60D3DPP % © O
RJH60D3DPE % (@) O
RJH60DODPK % © @) ©)
RJH60D5DPK % [© @) (©)
RJH60D6DPK % O @) ©
RJH60D7DPK % © O
RJP6ODODPK % @]
RJPEODODPM % ©
RJH60FODPK % (@) @)
RJH60FADPK % © O O
RJHEOFS5DPK % © © O
= 5 RJH60F6DPK %
as VeeslVl | Ice[A] Drive[V] A RIH60F/ADPK_ % e c
: g RJP6085DPN ©
430 200 26 TO-220FN Sﬁ%%%%%EKPK + 8
500 300 12 TO-220FN RIH6086BDPK % 0
RJH6087BDPK % ©)
RJH6088BDPK % ©)

K #~=& New Product




MXAREE

BMAXAREE

XAV REE

sistors for Switching on Transistors

Amplification Transistors

X ARAEBEMSHHRF MOSFET
Transistors for Amplification and High-Output RF MOSFETSs

WFEEHA, MEXESHATHSELEHEGERS, AERBEANA, 23E
c AHEWTRS. SIMMHETRS. Si-MOSFET. H, S EMTRSHFHYHEBHE
i, wWEITzE A

IMEESRIEE (HERERAFE)
Small-Signal Transistors (Transistors with Integrated Resistors)

MESmEE (MEBEREE)

& /NE BEY
« &HBUSM(SC-T5) « SSP(SC-TO)E & MR ML IEM/NEE 2, AT
EBEHIEE AT/, HR. BEUEKR.
BAEMENEEE GFFRRE) HEE—E, TRITHEIH
FRIMAGH/NE.
- NEBMEMEFTE, RENFRRETIIEESH.

B4 5300E

Small-Signal Transistors (Transistors with Integrated Resistors)

In signal amplification, noise increases and gain becomes more difficult to achieve the higher the frequency. This is why
specific types of devices, such as compound transistors, silicon bipolar transistors, and Si-MOSFETs, are used for different
applications. Of these, silicon high-frequency transistors have come into wide use due to their suitability for mass

E

3 3
2 2 B
Ri R i
oo fon R
PNP

NPN T ZeDiHINPN
NPN with ZeDi

1 2 pack roduction.
FEsRE AT SC-75 s? 72; 622929 5C62 )
BHEREREENSFS _ . . _
cHNERMEMEFTE, FRRIFESH. 2 28 - =
=y oo — JVCEOW)| lemA) | hrE | AER
CBEUEEAEREA~2.0WHEEFTRER. “[ﬁ oL o ol (5 Features EE 733 == . q
CEmE NG = JiiZEMos FETRITIAE K High-Frequency MOSFET Market Requirements
SHEBHERAETMART = L - g g Yy g
~ b3
4 Compact and lightweight L (o5 DN =
+ Small surface mount packages such as USM (SC-75) and SSP (SC-70) for applications - s AEE . s W ;
7F 2 such as portable devices requiring compactness, thinness, and lightness. KA4( )| GA4L J|FA4L ] 50 100 |35~600 EEE?ﬁﬁY, LR . R}gﬁrg DVD tuners o TR Wireless devices
Ek= - Incorporation of different semiconductor element (Zener diode) into a single package, KNa{ J|GNal J[FNal ) 50 100 135~600 Main areas TV. DVDiFiE8s FRS. GMRS. RF-ID
)EH ‘g’ reducing total number of components and allowing more compact size B % 700 300~
W2 « Diverse lineup with wide variety of internal resistors to choose from - N — -
in S B Future improvements FP1C ) e U . o /NEUY R DS R A o SitRE = m (SIIETT)
= v New products with even smaller packages are under development. HDIC )] 60 1000 | 300~ i THIFHEK +More compact, lower production cost -High-performance products (high-frequency operation)
HH g ] Fegtures qfinterngl transistor_s ) ) HD2( J[60£10 | 1000 | 300~ |, CBE®ze o Market requirements ®FECO ({EEEEE / 1&%;7?‘[‘55]115) o Ij\ﬂ N %gﬁ#}l\,}'ﬁ:ﬁ:
ﬂi = - Diverse lineup W'th,w'de variety of |nternaIA resistors to choose from HQ1( )| -20 -2000 | 150~ +Eco-friendly (low-voltage/low-current operation) +Compact, good heat dispersion
B & - Extensive product lineup with total loss ratings up to 2.0W
= 4 Lineup of transistors with integrated resistors HRTC J| 60 -1000 | 100~
= xF R 7= ® WHIMOSFET ® = S ZEMOSFET S
h% Suitable products +Dual-gate MOSFETs +High-frequency power MOSFETs j( 2
iy 5 o us =
REEESENTR—K E E
. L u—.g.—jﬁtﬁ*;"—e—n BH =
R1 R2 SC-75 SC-70 SC-59 SC-59 N X o N BIREEK Integrated bias circuit o NS M 5
=Wl ] -Low operating voltage . i i =
KQ) KQ) NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP Ef{?eqzum&%'zggﬁgﬂdmes O RTIERE~R “High performance ~ .ngfac;ing_gcgd hi‘;ZP%S'O” SE—. =R
oo | o0 | wav | (v | chAm | Guaw | pami | nuam | f f © =R (R, (i) (ov o ovasonon) | QEFMEEETIM (BT, Bt =
220 220 KA4F4M KN4F4M GA4FAN GN4FaM FA4F4M FN4F4M - - - onp 9 ¥, highp 2
47.0 47.0 KA4L4M KN4L4M GA4LAM GN4L4AM FA4L4M FN4L4AM - - - /iy hS = == N\ = <
47 47 KAAL3M KN4L3M GAALIM GN43M FA4L3M FNAL3M - - - ﬂ%lJ }Eﬁ gEH 1}'»)’[ j][l T 'ﬁ 7|_\- , ?;E 'ﬁi\ =] E /J\ N 9& E E & E/‘J 7 on
47 100 KA4LSN W) GAAL3N UL s 1) FNAL3N - - - Ultrafine processing technology for products with lower noise and distortion characteristics!
4.7 - KA4L3Z KN4L3Z GA4L3Z GN4L3Z FA4L3Z FN4L3Z - - -
1.0 10.0 KA4A3Q KN4A3Q GA4A3Q GN4A3Q FA4A3Q FN4A3Q - - -
10.0 47.0 KA4A4P KN4A4P GA4A4P GN4A4P FA4A4P FN4A4P - - -
220 470 KA4FAN KN4FaN GA4FAN GN4FaN FA4FAN FN4FAN - - - W tfiMos FET Dual-Gate MOSFETs
47.0 220 KA4L4L KN4L4L GA4L4AL GN4L4L FA4L4L FN4L4L - - -
10.0 - KA4A4Z KN4A4Z GA4A4Z GN4A4Z FA4A4Z FN4A4Z - - - . =]
220 f KA4F4Z KN4F4Z GA4FAZ GN4F47 FA4F4Z FN4F4Z - - E WHIMOSFETHI % B #a#t MNERERETRZAT
470 - KA4L4Z KN4L4Z GA4L4Z GN4L4Z FA4L4Z FNA4L4Z - - - Trend in Dual-Gate MOSFETs Integrated Bias Circuit Product Lineup
2.2 2.2 KA4F3M KN4F3M GA4F3M GN4F3M FA4F3M FN4F3M - - - - ﬁ?@ UHF VHE
22 10.0 KA4F3P KN4F3P GA4F3P GNA4F3P FAAF3P FN4F3P - - - - IN c .
2.2 47.0 KA4F3R KN4F3R GA4F3R GN4F3R FA4F3R FN4F3R - - - - EE'E%\I X}*HHMOSFEI\ET o Category ir.l.%é
10.0 4.7 KA4A4L KN4A4L GA4AAL GN4A4L FA4AAL FN4A4L - - - - .ﬁ'ﬁ4 | g]\ngE.BH.\ 4 | EE.ﬁ'%% -}ﬁj% (GH2) 0.5~1 0.05~0.5 Package
470 100 KA4L4K KN4L4K GA4LAK GN4L4K FA4L4K FN4L4K - - - - o TEHEZESIV Frequency (GH2) : : :
- 100 - - - - FBIA4A FPTA4A HDTA4A HRTA4A HQTA4A HD2A4A Standalone dual-gate MOS devices
047 47 - - - - FB1L2Q FP1L2Q HDIL2Q HR1L2Q HQIL2Q HD2L.2Q « Four external resistors and four capacitors required.
1.0 1.0 - - - - FB1A3M FP1A3M HD1A3M HR1A3M HQTA3M HD2A3M 0 i It to 9V BB502C
22 10.0 - - - - FB1F3P FP1F3P HD1F3P HR1F3P HQ1F3P HD2F3P - Operating voltage up to
33 100 - - - - FBI3P FPIJ3P - - - - BBFET BB505C - &£
4.7 10.0 - - - - FBTL3N FP1L3N HD1L3N HR1L3N - HD2L3N v gyu L
100 100 - FB1A4M FP1A4M HD1L4M HR1L4M - HD2A4M o BB506C
022 22 - - - - HD1F20 HR1F2Q HQIF20 HD2F2G EERE CMPAK-4
047 1.0 - - - - - - - - HQIL2N - {5 FABBFETHY
= = - - - - - - - - Ha O A3 SN FE . 1R AR BB504C
=
, oA SLH R ET(E (SVIIE)
. SOT-23F% 7%l BBFET
- Only three external resistors and one capacitor required.
(1] « Low operating voltage (5V) TBB1002
- RAISOT23FETHE, KMERTFSC-620B iR % - TBB1004
FHAFEHE, TAOLE1GHREER | XHRILS Tage Procuc arbr brE | VCEGaD v
' FE
[Features] PNP NPN v [A] V] MAX. TBB1005 @
- SOT23F package with permissible | ble to the SC-62
Switchingatco ?I?ee:!w gaecrggzle:al())lsesscaorn;gjgio: o?abiut 61% in the mounting area! NO201R (25B798) N0201S (2SD999) -25/25 | -1.0/1.0 | 90~400 | -0.4/0.4 TBB1010 CMPAK-6
SC-62 SOT-23F NO500R (25B799) | NO500S (2SD1000) | -50/50 | -0.7/0.7 | 90~400 | -0.4/0.4 TBB1012
iv= NO8OOR (25B800) NO800S (2SD1001) | -80/80 | -0.3/0.3 |90~400 | -0.6/0.6
=l TBB1016
1 P NO8O01R (25B804) N0801S(2SD1005) | -80/80 | -1.0/1.0 | 90~400 | -0.5/0.5
BIHRK 0500 BRAER 0400 61% NO202R (25B1114) | N02025(25D1614) | -20/20 | -20/2.0 | 135~600 | -0.5/05
Permissible loss: 0.5 s O AW 61% reduction BBFET:Build in Biasing Circuit MOS FET IC
REEF18mm? SRREA:6.96mm NO501R(2SB1115) | N0501S(2SD1615) | -50/50 | -1.0/1.0 | 135~600 | -0.3/0.3 TBBFET:Twin Build in Biasing Circuit MOS FET IC
Mounting area: 18mm? Mounting area: 6.96mm?
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— g e et ) ,
EaE5 Lineup —BEHE Diodes Packages

PR broduct part No. RQA0004 RQA0005 RQA0008 RQA0009 RQA0011 WFEAERRKRBEAFN—ME, HHEEBL_RE M BERTSEHORRE voissuiece o radoe fosinep
L—WARE. WEBAVCORNER. BHABFLR
e YDs5 eV 1oV 1ev 1oV 18V HOPINT AR 2 XEOB A R, RN AN, BREE ]
BAAMER ID 0.3A 0.8A 24A 3.2A 38A RE&STHIOHE. BRFRAHENAS, XHEFH o
Pch(max) 3w ow 10w 15W 15W A "
Renesas Electronics has a wide-ranging lineup of diode products, including f
Frequency 520MHz Zener diodes used for surge absorption and in power supplies, general- £ ¢ spspsces
RIE & VDS 6V 7V purpose diodes such as Schottky barrier diodes, varicap diodes used in £
Test Conditions . tuners and VCOs, and high-frequency diodes such as PIN diodes used for 2
Pin 13dBm 20dBm switching in high-frequency front ends. The many package options include !
compact and thin packages, multi-element packages, and high-loss-

tolerance packages. Customers can combine the characteristics they
require to select the devices that best match their applications.

= & =
N o D . ® L
A PAE 68% 68% 65% 65% 68% ot >
T ~1995 2000 2002 2003 2004 2006 2008 2010 2012
Linear Gain 23.0dB 21.0dB 18.5dB 18.0dB 18.5dB
— g $
P1dB 27.0dBm 31.5dBm 35.0dBm 35.5dBm 38.0dBm FHZHRE (ATFRERY)
ESD Immunity level 3 level 3 level 3 level 4 level 4 @TiIAE K
- FFEEMC R EL
g B Name UPAK UPAK UPAK UPAK WSONO0504-2 fa . E%Wﬁﬁ ) /2
X & - MEBEFSLTHLE (USBE) HZM33WA 200 31~35 = 30
e 45%X25%X15 45X25X%X15 45%X25%X15 45%X25X%X15 45X25%X15 - INBUERIE [ 0 o o - .
E% = (&%) :4.5X4.25) (&&EM:45%X4.25) (&%) :4.5X4.25) (&EM:4.5%X4.25) (&%) :4.5X4.25) 7 {% MPAK : : Low capacitance
c R_TJ' (_mm) (including leads: 4.5 X 4.25) | (including leads: 4.5 X 4.25) | (including leads: 4.5 X 4.25) | (including leads: 4.5 X 4.25) | (including leads: 4.5 X 4.25) WE2NITH HZMESMWA 200 647~70 130 30
E i) - Dimensions MPAK two-devices pr,
= %2 _ HZM6 8ZMWA 200 647~70 25 20 L%
5 E [:,ta?k?;i .é,\}ﬁzd]rﬁj Low capacitance
% B ﬁﬁlEC61 000-4-2§*E@ﬁESD'|‘$ HZM27WA 200 251~289 (27) 30
= Sa < ~ < - HZMS.6ZFA 200 531~592 85 8 .
ﬁl\iﬂ > S Q? (=) Q?y Q\‘ (=) ’ - REEWL A HZMB.2ZMFA 200 50~65 85 13 Low capacitance
Btertr | Z f(/ T Z | Z \/ - 88 INE (T 2T ) AR AT HZM6 BMFA 200 647~70 130 30
VSON-5 (&4 TT) MPAES fourdevices HZM6 SZMFA 200 647~70 25 25 mﬁagﬂjﬁ
- T AERE HZM27FA 200 25.1~289 7 30
£ £ E CMPAK B 2ANTT 4 -
5 RQA0004 00 < 0 RQA0005 0 g 0 RQA0008 0 @ Market Requirements T2 HZB6.SMWA 200 647~70 130 30
e N S ps=sy | 2T pstey | - Compliance with EMC (Electromagnetic Com- " \gon.s pyBaia e P
5 = _ S ] Po = +33.0dBm S - = _ = o X . | RKZ6.8ZMFAKT 150 647~70 25 25 s
5 IDQ=50ma  EAEZ68% b 5 IDQ=200mA = z IDQ=400m A g patibility) Directive VSON:S four-devices Lowcapaciance
€40 iy V4 80 ¢ < 40 —5o0MHz 80 £ 40 S50Mbz 80 - Reduced distortion on high-speed signal lines
< 30 —pout - 60 ¢ £ 30 Fout / 60 ¢ £301Pour—# 60 ¢ :Er?\?rz?\i;::Saflzgnci;?eergiilg:ss
=) i ? = 3 - = /b — ! - HZL6.274 100 59~6.5 4 8 REA
2 20 L =@ 40 % = 20] A LA OB 2 140 % 520 — 40 % ? gﬁ:gmﬁw%ggmﬁmty complying with IEC HZssA 10 647770 i g S
< 3 = o =< HZD6.274 150 59~65 4 8 =
3 = 8 R ) I ) A N S 61000-4-2 SFP* = e
" PAE " v PG ™ v N . HZD6.874 150 647~70 4 8 Low capacitance
B 10 P 20{91‘Jr B 10 20 B =10 / 20 ¥ - Low capacitance
= G = = PAE = = = N . MPAK A & 2 T4 HZM6.2Z4MWA 200 59~65 Atyp. 8 Rz
% = 5 = e = — Composite and more compact devices (2_ or4 e el FLZM6 BZAMWA 250 54770 prye 3 Pridia
& 0 0= & 0 = & 0 0= ellements per package), VSON-5 (contains 4 VSOND B4 SefE | RKZ6.27AMFAKT 150 5005 2D, 3 Ean
-5 5 15 25 0 10 20 30 0 10 20 30 fergengs)h loen f VSONS fourdevices RKZ6.8Z4MFAKT 150 547~70 yp. 8 LowCipactarce
I Pin (dBm) TR Pin (dBm) WATNE Pin (dBm) - Leadand halogen free MPAK-S WEANTTH | HZM62ZAMEA 200 59~65 4yp. 8 ez
Input Power Pin (dBm) Input Power Pin (dBm) Input Power Pin (dBm) MPAK-S5 four-devices HZM6.8Z4MFA 200 647~70 4typ. 8 Low capacitance
* AR ARG R RAIEE « The package is avalable for halogen-free diodes.
5 RQA0009 3 RQAQOT1
550 : 100 £ 50— 100
& 77| vDs=6v _ G = =75 = _ ——
2 40| 1DQ=180mA =T w0 40| Da=200mA e w0 HZU5 1~136 200 484~139 . 30 |M;ESDHE
o [ = < . < oW Caps
I Rl :‘_O' = i r - URP HZUs 67 200 531~592 &5 g P
3 5 3 S H7U6.27 200 50~65 35 B Lowcapacitance
B 30—Pout -/ 60 ¢ £30[—Pout 7 60 ¢ HZU687 200 647~7.0 25 20
o PAE <p AE — 68% = s PA%(PAE:!’JS% > = HZC2.0~30 150 190~320 - 30
520 40 =20 40 o, UFP HzC33 150 310~350 - 5
3 /\ & 3 S £ HzC36 150 340~380 - 20
fg 10 po—| 20 ;i E 10 \%7 20 g EFP* RKZ6.2KL 100 586~6.53 - 30 (@B EREDE
3 = H = UFP RKZ6.8TKJ 150 580~7.80 B 25
= = = : : W [a) 2L
® 0 (=S €0 0 & SFP* RKZ6.8TKK 150 5.80~7.80 - 25 Brdirectional type
0 10 ) 20 30 0 10 20 30 CARAAE AROEHE e s +hefogen-fee ciocs
BINTNZ Pin (dBm) BINIIE Pin (dBm)

Input Power Pin (dBm) Input Power Pin (dBm)
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OMEEEFIZFH/NE. BELERE, WiIEMUSMDFREAEHEHT
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O7EHiERE (EDS) AiEAM, EHEMC (BHEERM) 5S, &
IEC61000-4-288 R BB L X TG, FAMRFTA AR E A RAIIEDS .
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O AR AR LN EE /N KBEE. SHESDH A BFT.

W 3R AR A (R R4S OVPRE SRl (RDFRFI)]

W Use in constant voltage application [voltage detection OVP circuit example (RD Series)]

BREZRENSES (RDRT)

O RmAF N 3FMAIFRL (150mW. 200mW. 1000mW), RDZF!
HESA BIHISMDEL = & o

O RAIEE, RRFRIT =R RLERTFHEE2.0~150VHI~
mE—{EE.

BMRDZ =5 RD Series Product Lines

W B 52 25 B F IR O SMB N BIESDT L

W Protection against external ESD in mobile phone interface

Constant Voltage/Surge Absorber Diodes

A variety of Zener diode products are available for specific applications.
< Constant voltage applications > — Name: RD Series
@ Suitable applications include use in combination with transistors to stabilize the power
supply voltage in compact power supplies, outputting a reference voltage, and surge
absorption.
@ The lineup includes small, thin packages such as SMD products for use in compact,
lightweight electronic devices, and composite packages.
< Surge absorber applications > — Name: NNCD Series
@ The Zener diode meets electromagnetic compatibility (EMC) standards for use in
electrostatic discharge (EDS) countermeasures and has guaranteed EDS tolerance
based on the IEC61000-4 contact discharge test.
@ The lineup includes small, thin packages such as SMD products for use in compact, thin,
lightweight electronic devices, and composite packages. In addition, low-capacitance
products suitable for high-speed interfaces are available.

M Future improvements
@ New halogen-free versions of both constant voltage and surge absorber products.
@ New surge absorber products with even smaller packages as well as reduced capacitance
and higher ESD are under development.

M LEDE R RIF (LEDEf SR ERHAIE I )

M LED chip protection (LED package interior simplified)

LED PKG
p n
P
N
RDZ %I T LED:  Anode Cathode
RD Series s ZeDi: Cathode Anode
1/0
Controll
ontroller o ESD%/
—m S B
e
.T". AT A LED _7J7
GND ﬁ

ZeDi

M Features of constant voltage diodes (RD Series)
@ Versions with three permissible loss ratings (150mW, 200mW, and 1,000mW)
are available, and the RD Series comprises eight SMD-type product groups.
@ The wide variety of available products includes low-noise versions and versions
with Zener voltages from 2.0V to 150V.

BIFRE pemissible loss 150mW 200mW 1.0W
% SC-78 SC-76 PR vl 2pinPoVIM e Pahi
Package (dual, common anode)
o L4 &
RS | e | R BT
o | e | Bl |0 |
Ifggm?%oﬁ Genéva m)ose Eg‘%\l/]%oﬁ Genéra mose Gen;(a mose E%[?ﬁgr%ggn 18 A General purpose 18 A General purpose
- RD2.0UM - RD2.0S - RD2.0S RD2.0FM RD2.0FS
- RD2.2UM - RD2.2S - RD2.2S RD2.2FM RD2.2FS
- RD2.4UM - RD2.4S - RD2.4S RD2.4FM RD2.4FS
- RD2.7UM - RD2.7S - RD2.7S RD2.7FM RD2.7FS
- RD3.0UM - RD3.0S - RD3.0S RD3.0FM RD3.0FS
- RD3.3UM - RD3.3S - RD3.3S RD3.3FM RD3.3FS
- RD3.6UM - RD3.6S - RD3.6S RD3.6FM RD3.6FS
- RD3.9UM - RD3.9S RD3.9S RD3.9FM RD3.9FS
- RD4.3UM - RD4.3S - RD4.3S RD4.3FM RD4.3FS
RD4.7UJ |RD4.7UM | RD4.7SL | RD4.7S - RD4.7S RD4.7FM RD4.7FS
RD5.1UJ |RD5.1UM | RD5.1SL | RD5.1S - RD5.1S RD5.1TFM RDS5.1FS
RD5.6UJ |RD5.6UM | RD5.6SL | RD5.6S - RD5.6S RD5.6FM RD5.6FS
RD6.2UJ |RD6.2UM | RD6.2SL | RD6.2S | RD6.2Z RD6.2S RD6.2FM RD6.2FS
RD6.8UJ |RD6.8UM | RD6.8SL | RD6.8S - RD6.8S RD6.8FM RD6.8FS
RD7.5UJ |RD7.5UM | RD7.55L | RD7.5S - RD7.5S RD7.5FM RD7.5FS
RD8.2UJ |RD8.2UM | RD8.2SL | RD8.2S - RD8.2S RD8.2FM RD8.2FS
RD9.1UJ |RD9.TUM | RD9.1SL | RD9.1S - RD9.1S RD9.TFM RD9.TFS

HARK —HERNHS (NNCDFRF)

@ RATN2MABIFHE (150mW. 200mW), NNCDZAFIEH 134
RFRAISMDEL = o

@& FERMFIEAMIEC6100-4-20FH B B L EX I FHRR N
8kVEL3OkVAIF=a, UREBANEMEN~=R%E, EEBERIEA
FEAB RS TR EFNE KT L.

Diodes

Diodes

Features of Surge Absorber Diodes (NNCD Series)

@ Versions with two permissible loss ratings (150mW and 200mW) are available,
and the NNCD Series comprises 13 SMD-type product groups.

@ Products are available with guaranteed minimum ratings of 8kV and 30kV in the
IEC61000-4-2 contact discharge test of electromagnetic compatibility. Products
with bidirectional functionality as well as many voltage specifications and pack-
ages are available for a variety of applications, including reference power sources.

RDZ G~ (10v~)

RD Series products (10V and up

?é\'-ift'ﬁlgi Permissible loss 150mW 200mWwW 1.0W
£ Package SC-78 SC-76 53 Bk e cortmbn govera 5t 2pinPoMM [ 20/ EIPOMM 2-pin compact ol
jéﬂ Type 1&1]9%?5[0%059 ﬁ}ﬁ Generd purpose ff&ugnﬁﬁmw noise ﬁﬁﬁeneva\puvpme ﬁm Genera purpose ESD%F ESD protection J\.E )EH General purpose ﬁ Fﬁ General purpose
RD10UJ | RD1OUM | RD10OSL RD1OMW RD10FM RD10FS
RD11UJ [RD11UM | RD11SL RD1TTMW RD11FM RD11FS
RD12UJ [RD12UM | RD12SL | RD12S |RD12MW - RD12FM RD12FS
RD13UJ [RD13UM | RD13SL | RD13S |RDI13MW - RD13FM RD13FS
RD15UJ [RD15UM | RD15SL | RD15S |RDISMW - RD15FM RD15FS
RD16UJ |RD16UM | RD16SL | RD16S |RDI6GMW - RD16FM RD16FS
RD18UJ |RD18UM | RD18SL | RD18S |RD18MW - RD18FM RD18FS
RD20UJ | RD20UM | RD20SL | RD20S |RD20MW - RD20FM RD20FS
RD22UJ | RD22UM | RD22SL | RD22S |RD22MW - RD22FM RD22FS
RD24UJ | RD24UM | RD24SL | RD24S | RD24MW - RD24FM RD24FS
RD27UJ | RD27UM | RD27SL | RD27S |RD27MW - RD27EM RD27FS
RD30UJ | RD30UM | RD30SL | RD30S |RD3OMW - RD30FM RD30FS
RD33UJ | RD33UM | RD33SL | RD33S | RD33MW - RD33FM RD33FS
RD36UJ | RD36UM | RD36SL | RD36S | RD36MW - RD36FM RD36FS
RD39UJ | RD39UM | RD39DL | RD39S | RD39IMW - RD39FM RD39FS
- - - RD43S - - RD43FM RD43FS
- - - RD47S - - RD47EM RD47FS
- - - RD51S - - RD51FM RD51FS
- - - RD56S - - RD56FM RD56FS
- - - RD62S - - RD62FM RD62FS
- - - RD68S - - RD68FM RD68FS
- - - RD75S - - RD75EM RD75FS
- - - RD82S - - RD82FM RD82FS
- - - RDI1S - - RDOTFM RDI1ES
- - - RD100S - - RD100FM RD100FS
- - - RD110S - - RD110FM RD110FS
- - - RD120S - - RD120FM RD120FS
- - - RD150S - - - -

BSHESDE High-£5D type

NNCD % 5l £ fh NNCD Series Product Lines

fj\jé Category

BB (20pF) . FRHLESDIE MK BB (10pF) T = . _—
Low-capacitance (20pF), high-ESD Low-capacitance (10pF) type B HTESD/S[E)EY High-£SD, bidirectional type

gmﬁikvm\snb\e\oﬁ 150mW 200mwW

200mW 200mW 200mW

SC-78 SC-76 SC-76 SC-59 SC-74A SC-88A
WS | (IHSL) | (HHSLL)
(double) (quad) (quad)

NNCD2.0DA

SC-59 SC-74A | SC-74A | SC-88A SC-76 SC-76 SC-70

WESE) | (WHEL) | (OS54 | (HES4%) WES£)
(double) (quad) (quad) (quad) (double)

NNCD2.2DA

NNCD24DA

NNCD2.7DA

NNCD3.0DA

NNCD33C | NNCD33D | NNCD33DA | NNCD33F | NNCD33G

NNCD36C | NNCD36D | NNCD3.6DA | NNCD36F | NNCD3.6G

NNCD39C | NNCD39D | NNCD39DA | NNCD3OF | NNCD3.9G

NNCD43C | NNCD43D | NNCD43DA | NNCD43F | NNCD43G

NNCD47C | NNCD47D | NNCD47DA | NNCD47E | NNCD47G

NNCD5.IC_| NNCD5.ID | NNCDS5.1DA | NNCDS.IF | NNCDS.IG

NNCD5.6C | NNCD56D | NNCD5.6DA | NNCDS6F | NNCD5.6G | NNCD56H

NNCD5.6MG | NNCD56LG | NNCDS.6LH

NNCD62C | NNCD62D | NNCD6.2DA | NNCD6JF | NNCD6.JG

NNCD62MF | NNCD6IMG | NNCD62LG | NNCD6.JLH

NNCD68C | NNCD68D | NNCD6.8DA | NNCD6SF | NNCD68PG | NNCD6.8PH

NNCD6.8MG | NNCD68RG | NNCD6.8RH NNCD6.8ST

NNCD7.5C | NNCD75D | NNCD7.5DA | NNCD7.5F | NNCD7.5G
NNCD82C | NNCD82D | NNCD82DA | NNCD82F -

NNCD7.5MDT

NNCD9.IC_| NNCD9.ID | NNCD9.IDA | NNCD9.IF

NNCD10C NNCD10D | NNCDIODA | NNCDIOF

NNCDTIC_ | NNCD11D | NNCDTIDA | NNCDI1F

NNCDI12C NNCD12D | NNCDI2DA | NNCD12F

NNCD16DA -

NNCD18DA NNCDT8DT | NNCD185T
NNCD20DA NNCD20DT -
NNCD22DA -

NNCD24DA - - - -
NNCD27DA - NNCD27G NNCD27DT | NNCD27ST
NNCD36DA - NNCD36G NNCD36DT | NNCD365T
NNCD39DA - - - -

HSIESDRL: BRIMIOKVZ @A, KEBE (10PF) & BRISKVZ R4

Note: High-ESD type is product group with guaranteed tolerance of 30kV. Low-capacitance (10pF) type is product group with guaranteed tolerance of 8kV.
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HEEBRLTRE PINRE/ZERE
Schottky Barrier Diodes PiN Diodes / Vari-cap Diodes

BEEREZ2"HE Schottky Barrier Diodes PIN{R & PiN Diodes

O PR BB M B DB N J 1000

(| LipZiab o N N - = 100

?ﬁg . @:E i P KR i FSE B P A BB B B D ThEE ===
- ERFE/MLIT NN = }

A @B T HH XM RE B U ERS JMEG2000 a3
- BEESHREARER HRW0202A 20 02 040 0.1 005 20 cC @FET 2 B AT TE MES KL HLLE fl 111 —
- REFETNEZEL HRW0202B 20 02 042 0.1 001 20 cc o ar s e N e o /1 L1 Tviaa |
S NBIRR B HRW0203A 30 02 | 050 02 | 00 30 i) TSN/ NELE (MP6 ) Bl 2D T8 I I || g /__I

Tz T2 =i HRWO0203B 30 02 0.50 02 005 30 SI2) Q@FEIHHE S (MFP12)SEI/NB B EH 100 / \

E%g MPAK :gwgggiﬁ ;8 82 838 82 812 ;8 38; Q@FE T RETLH AEHETMm, THIRR. 45 \
i} (Z#Hm) ' : : : _ 3 _ Q\

o5 rn moon | e o o o Suovarmetsmeoios &[Sy 1z 1
- {EVFiL for use in rectifiers HRBO103A 0 0 04 o 005 0 5 pc())w srn;;is;st;li§0|: ow-current range for reduce: W "N il RKPZOE —
_ESRE 30 0. 044 0 005 30 SE W umpti I

1&"1&@%”“% CMPAK :ggg;ggi 0 05 040 05 0o 0 50 @ Lower capacitance when off for improved isolation 10 7\ = HVLi47_ |
- {EEE‘Q"H/' RKRO202AQE 20 02 040 01 005 20 cC @ New fabrication process for lower distortion at high T o | ™
- ¥ RERMZE PP — frequencies I 4
SHNEENBL, B4 | | | | @ Smaller package (MP6) for reduced secondary harmonics

T, FaEE @ Composite package (MFP12) for reduced size and weight
- N = e ﬂ] E?"' @ Less environmental impact through elimination of lead 21000/1600/1800/2150MHz B‘HST“

, &R and halogen ol L L 10

@ Market Requirements Pin Connection U u U U u U u T oa 10 100 1000 1500 2000 2500 3000
- High efficiency and low loss ccm SI(1) 8 SI(2) 8 SE &I IF [mA] f [MHZz]
- RedU??d distortion on high-speed CCType SI(1) Type SI(2) Type SE Type Ei#@ H3 BH On resistance Characteristics K HTEL FH Off resistance characteristics

signal lines

- Wide-ranging current tolerance
- Environmental considerations

] 2 iy [ET s — 77 e PiN Diode for High-Freq Front Ends
._ E:v?/lilyovmg Forward SRP-F RKR104BKY 0 0 055 07 005 0 FHl. TLELANS SRTIRAPIN_{RE for Mobile Phones and Wireless LAN Equipment
_ Low leak current HRV103A 30 ] 036 07 1 30 R o . . ) )
) 't HRVI038 30 1 045 07 01 30 FIRAEEMTE SSMEWBRER Trench structure process for low capacitance between pins
— Low capacitance . . N ®C Surface-| flat-lead k i
" ) | frml 7 Al / [=] ompact Surface-mount flat-lead pac age versions
— More extensive product lineup TURP Eigggggg\m 28 82 8‘28 g'g 834 ;8 O&H/NERAREBEEMSNE =R 1006(SFP).0806(EFP) 1006 (SEP), 0806 (EFP), MP6 (0603), MFP12 (12 pins)
— More compact and composite devices S 5 = o o G 5 @K (GHz) $1ZE (GHz) rf(Q) | K
- Lead and halogen free - - -
RKR104BKH 40 ] 055 07 005 40
Eoyiie HRUOT03A 30 0. 044 0. 005 30 4
H g% \FE HRUO103C 30 0. 060 01 0.0001 5 Antenna
=it HRU0203A 30 02 050 02 005 30 24GHz(6rmA) HVD/L142A HVD131 O 10 | 10 |08 |-368
=3 J N -
@Ejﬂ%) HRUO302A 20 03 040 03 0.10 20 SPDT | o ko 020d8B RKP200KP HVD132 O 20 [ 10 o5 | 364
Schortey dodes HRCOT03A 30 01 044 01 005 30 W 24GHz(2mA) HVD/L144A SEP(1000) v/ 142 O 13 |10 [ 035 | 420
crise e HRCO103C 30 01 060 01 00001 5 RFC 0.20dB HVD/L144A O | 18 | 2 | 043 [ 302 [Lowcurent
UFP HRCO201A 15 02 039 02 005 —WE 5.2GHz(2mA) HVD/L147 EFP(0806) 5 ] 10
HRC02038 30 02 05 02 001 30 Rl 02048 RKP204KP Vo4 OO ey | ||
HRC0203C 30 02 045 02 003 10 VD191 O | O | 25 [ 10 | 037 |-600 |Hign lsolation
HRDO103C 30 0. 060 0. 00001 5 Multi-Chi RKP201KL O [ 20 | 2 |03 | 333
* ulti-Chi
St HRD0203C 30 02 045 02 003 10 EFP P EFP(0805) I e300k O | O | 37 | 10 | 025 | 650 |LowHarmonic
EFP* HRLO103C 30 0. 060 0. 0.0001 5 0.8X0.6mm PG RKP200KP @) 13 | 10 | 035 | 420 |ws:MP:OK
— (0603) RKP204KP O | 18 | 2 |03 |61
A= RKP400KS @) 6in 1 (HVD142A X4,201 X2) | Multi-chip
MFP12 RKP40TKS O 5in 1 (HVD147 X 1,200 X 4) /Max.61n 1
MFP-12 RKP402KS @) 5in 1 (RKP200 X 5) WS OKMP: OK
0603 27%1.2X05mm
HSU276A 5(VRRM) 30 085 HSM1985 10 30 15
URP HSU227 25(VRRM) 50 30 HSM276AS/ASR 5(VRRM) 30 09
HSU285 2 5 03% MPAK HSMBBAS/ASR 10 15 085
HsCas 10 15 08 HSMBBWA 10 15 085 R o — 4T 2 q q
HSC226 25(VRRM) 5041 28 HSMBBWK 10 15 085 LE_HRE Vari-ca P Diodes
HSC276A 5(VRRM) 30 085 HSBBBAS 10 15 08 - — -
UFP s s . " =R [l
HsC278 30 30 12 HSBSSWK 10 5 08 @B TR/ CV i RER DFHEER High Fr’:’quﬁ;‘?\‘gi_—cfﬁ (j: Pﬁgd%ts Map
%2 *1 [E R ] N . _
HOL265 2 > 03 CMPAK HoBE226 Z5(VRAND o 28 BENERRFENEAENETIFRRE s B8] SPIREE anoigi Tone
RKD700KJ 30 50 28 HSB226WK 25(VRRM) 50 28 @} VR = 0.5~4.0V, NEDHE - Frrre—
HsDs8 10 15 08 HSB276AS 5(VRRM) 30 09 i A e el
. I gs Y
HSD226 25(VRRM) 501 28 HSB2855 2 5 03" .l—L R AU RF 'Eliﬁwﬁ - o
SFP* HsD276A 5(VRRM) 30 085 HSB226YP 25(/RRM) 50° 28 BN GERIME (BFP) SEDU/NEL B2
< AR
S 0 0 3% - s 263 P SEHMPO 57 w5
. S e it AR g =] =27 o RKV606KP » g e
HSL226 25(/RRM) 507 28 HSBOT04YP 1 100° 2007 BITRTR A E LR, THFR. veow IIREIEY SRS
H5L278 30 30 15 RKD702KP 30(VRRM) 50*‘ 25 @ Less variation in properties to meet narrower tolerances for deviation in C-V *FEL B Hottineary 5]
EFP* HSL285 2 5 03" . RKD703KP SOCVRRM) 100 5 characteristics through improved process yields for better capacitance and linearity e R
HSL276A 3 30 085 MP6 RKD704KP 30(VRRM) 50* 5 @ Higher sensitivity (VR = 0.5V to 4.0V) e . RKV501KK
RKD700KL 30 50 28 RKD750KP 2 5 03 @ Lower capacitance for higher RF ; RKVS02KK
RKD702KL 30(VRRM) 50%1 25 RKD751KP . 3 — 30 - : 1.0 @ Smaller, thinner, Iighter packages (EFP)
L G T AR — Additions to MP6 lineup

@ Less environmental impact through elimination of lead and halogen

http://cn.renesas.com/products/discrete/diode/index.jsp
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Vacuum Cleaners, Rice Cookers

Applications

Household Electronics

AR B

Washing Machines, Fans

R Washing machines

Vacuum cleaners

M L= 2%

\l — . . . . ‘| — . . . . =
Wz &R Sample application circuit @ W B R 7R Sample application circuit S Sk Gk Bk
. = Bathwater Pump Water Supply P
sz N e
Main motor Electric Brush agitator s 1 RL78/G‘| 4%5“
ZeFx T i F E ANV?* RL78/G14 Series
/ Safety Switch RISHR AN 9 AR R8C/LXZFI B
_ - Sstem Control MCU @ =z = 1 A =3 4] AJ * R8C/LX Series Auto-Power-Off
@ e !E g ;K / Rl7s/o12 } ~ (Méa)%:mp;m‘ve W 7%
s || L ECa i
! comicr = Lokl | McU
ontrol Circuit < Water supply valve
T i e '
¢ *\jfa?;vgd,‘\%harge ™ —
3 et e T
TXEYE . 5 = 5 : aew e, | HEK i)
F: AA % y] P I’Od u Ct |_| neu p futonate g oficey ﬁ’ A4 . Drain Pump
ey BARE R H Dy sl L = S s
mﬂ?gfggm, Input Voltag\e Capacity Main Vacuum Motor Motorized Brush RNA51957 Washer Motor
HATZA3T BCR16CM-12LA/LB BCR2PM-14LE - :
500~1000W BCR16KM-12LA/LB BCR3KM-12LA/LB w5 Product Lineup
BCR16PM-12LA/LG BCR3PM-12LA/LG
AC100V~120V E P 3% Tk SEokiE KTk BT L A i 2 AT
BCR20AM-12LA/LB BCR2PM-T4LE N e ] . e Rl ey
1000~1500W BCR20KM-12LA/LB BCR3KM-12LA/LB
TS BCR30KM-8LB BCR3PM-12LA/LG ~7kg BCR8PM-12LG BCRTAM-12A BCRTAM-12A BCRTAM-12A BCR5PM- 12LG
A BCR8CM-12LA/LB BCR2PM-14LE AC100V~120V
500~1000W BCR8KM-12LA/LB BCR3KM-12LA/LB W [) GR ) E ~10kg BCR1OPM-12LG BCRTAM-12A BCRTAM-12A BCRTAM-12A BCR5PM-12LG
AC200V~240V BCR8PM-12LA/LG BCR3PM-12LA/LG TRIACS
BCRT2CM-12LAAB BCR2PM-14LE ~7kg BCRBPM-14LG BCROSAM-14A BCROSAM-14A |  BCROSAM-14A BCR3PM-14LG
1000~1500W BCR12KM-12LA/LB BCR3KM-12LA/LB AC200V~240V BCR8PM-16LG
BCR12PM-12LA/LG BCR3PM-12LA/LG AC100V,/AC200VFeFR
e ERBRTRERT, oY BETREAR acioosAczoo | BCRI2PM-T4LG | BCROBAM-14A BCROSAM-14A BCROSAM-14A BCR3PM-14LG
FHARE HZM*NBZ %1 ZEMFREMZRING, BHRESDME, BISTIBIEHE Aoto-Switching
TA—NE HEHEREL, D o O B T A R ton RKZXXKGZ: 5] REMRAZEINT, BHEDE, BETRABE
Zener Diodes HZM*NB Series: 3,E.n surface-mount Sackage, hlgh ESD ideal for surge absorggon s HZM*NBZ %/ ZEMRBMLESINE, SIMESDM, RIE T EE
HZ/HZS Series: 2-pin glass insertion package, high ESD ideal for surge absorption TR ZIRNE HZ/HZSZ 51 TSI SNY, BHESDYE, SEFRKEE
. . HSU119/HSC119 P mﬂiﬂ?&ﬁ*&&\\ﬁ, i Zener Diodes E.Kzz,éfﬁ(é genes: g—pin sulr’;ace—mounz pactage, E!gp %B !gea: '(or surge agsorpgon
— R 1B R / HrImeE '{';%%238%—(5?'-\@ 3 ﬁ%ﬁi&g%% )\72‘132 ®E # HZINZS Series: 2 pin giass insartion package, high ESD ideal for Surgs absorbtion.
Diocs FEER (R Switching Diodes | FEUIIA LGS, B e ot PICA0 ontaining 2 slemens) HSUTI9/HSC119 AEMRBZLEINT
! General-Purpose 152076, 155119: 3-pin Glase insertion packate ° NN r— 4 HSM2838C,HSM123 =EH () REREIMNE
Surge Absorption, TRCoT03C BEWEmZEAT (v TERER e . TFRZME 152076, 155119 R ey
Circuit Protection HRBO502A = Zﬂiﬂﬁﬁz"tﬁ\\ﬁ/ (v K i Diodes EEE@'{%%F Switching Diodes HSU119, HSC119: 2-pin surface-mount package
MASEH 2 g | HRVIOB. RKRIO4BKH  FIEMIEREZRE WIS <|o— 1) General-Purpose B e I e o Backage (containing 2 elements)
Schottky Barrier Diodes | 1rco103G: IR, BB R o v, low leak curren Surge Absorption, HRC0103C WEMEARENE BV R )
4 S A oM NS Hvose P e A oz 18)
ow IR ideal for cireult protection - e o — HRV103B. RKR104BKH WEMEELR NN (o=1A o
ot R e o et MRS e IR, BT Bt 1 S
Schottky Barrier Diodes HRcowoac 2-pin surface-mount package (low Vf, low leak current) -f—j
HRBO502A: 3-pin surface-mount package (low VA =
FIRV103B, RKR104BKH: Compact 2-pin surface-mount package (10 = 1A), O
low IR ideal for circuit protection =
. o
BB iR Rice cookers 2
M AR B 745 Sample application circuit =0z Fans
LB Wz R R Sample application circuit
DEmAS FUHHIL A
Side heater System Control MCU
REEAE A1 RBC/LXZFI. 78K0/Lx3 RED% BHRERE é
@ = e % / RBC/LX Serfes 78K0/Lx3 FanMotor WM Osclaten Swiching S
E4IIC RNA51957
2 ) Reset IC
Control Circuit
o _
an?%?'] Product Lineup @ =
- 2 y—y L RL78/G12731
Ii%\ft\vﬁg:e Top (LWZiJ) I?:a??r {méﬁj}]ﬁgre% RL78/G12 Series
~60W BCRTAM-12A ~60W BCRTAM-12A
TAR A 2R |
~120W BCR2PM-12RE | ~120W BCR2PM-12RE = = m% 5 Product Lineup
ACI00V~240V ~80W BCROBAM-12A ~80W BCROBAM-12A \ \ ‘Eﬁu')t\vﬁlf J%LEMEEIJK Y _7J<ﬁ%¥i{ljl]t_ = _”_t_
’\/120\/\/ BCR]AM _IZA ’\4120W BCR_IAM 12A ¢ nput Voltage an Motor lorizontal Oscillation ertical Oscillation
B = g ] = 3 ~ , i .
= THCBE | pooroml | ERLOR, EEs e ACIOOV=120V_| BCRIAM-2A | BCRIAN-I2A_ | BCRIAM-12A
Diodes sﬁ?ﬁ%%ﬁs HSU119/1S S 120 AC200V~240V BCROBAM-12A BCROBAM-12A BCRO8BAM-12A

http://cn.renesas.com/applications/consu

er/index,jsp

http://hk.renesas.com/applications/consumer/index.jsp
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el Household Electronics

INBY LR IR Z /4T EN AL PDP

Compact Motor Drivers, Printers PDP

B DR IR 2 F T ZEMOSFET Power MOSFETSs for Driving Compact Motors PDP 4t #4 B PDP System Configuration
St O 55 ZHIHDD
' (EH DA )
HDD of Server, etc. Y XXX O X
(Spindle Motor Drive) R 1HIc
R 5o p ReFRH
« Sustaining Circuit Sustaining Circuit
Address IC
@HHaH (Hﬁ) MPAKFHH%E] MPAK Llneup
Camera (H Bridge) B AEE M Maximum Rating RDS (on) (mQ)
EoES ne - - Qgd Qg
L] as VDSS VGss D VGS=4.5v(8v) VGS=10v o
) V) (A) typ max typ max (nd) (O A _’ FEALES TV Signal BEhE i 1) e 51 B
HAT2199R Sinal 30 +20 11 17 25 13 16.5 18 75 Input X155 PCSignal Sign':l?rocessing Timing Control Power Supply
HAT2208R h'lnghe 30 +20 9 24 35 18 23 1 44
HAT2256R | (Neh) 60 £20 8 28 41 2 30 32 10
HAT1131R | Single 30 20 9 215 31 15 19 58 17
HATI132R | (Pch) 30 20 7 275 40 20 25 52 115
HAT2276R 30 20 75 27 40 19 24 12 46
HAT280R |\ [ 30 20 6 40 58 27 34 T 3
HAT2275R | NMNC 60 £20 66 29 3 25 32 32 10 e )
HAT2215R 80 £20 34 100 145 38 115 13 73 IGBT (HiEH) |GBTs (H|gh—Speed Type)
HAT1126R | Pch+Pch | -60 20 6 60 85 40 50 8 37 - - - —
30 +20 6 40 58 27 34 11 3] Maximum Rating Electrical Characteristics
ops AR 30| +10/-20 6 36 53 25 32 44 15 Part No. -
T 45 20 5 55 75 44 55 09 30 VCESV] ICIA] VGE[V] VCE(sat VItyp. usltyp. ackage
45 +10/-20 38 9% 130 75 9% 15 49
60 20 6 32 45 25 32 8 18
HAT3010R 60 50 5 % 30 0 % B 8 RJP30E2DPK 360 35 +30 17 0.15 TO-3PSG
60 +20 6.6 29 43 25 32 28 10 RJP30E3DPK 360 40 +30 16 0.15 TO-3PSG
HATSO3IR | NehtPch o0 70/20 | 34 120 175 9 120 22 60
) +20 5 55 30 ) 50 14 . RJP30E2DPP 360 35 +30 1.7 0.15 TO-220FL
HAT3038R = :
868 ﬁg 335‘3 190% } ig gg 1?2 ]22 = RJP30E3DPP 360 40 +30 16 0.15 TO-220FL
HAT3021R 80 20 o6 200 290 165 210 74 6 RJP30H2DPP 360 35 +30 13 0.15 TO-220FL
HAT3019R 100 120 33 120 160 0 15 32 15 RJP30H3DPP 360 40 +30 1.2 0.15 TO-220FL
-100 20 23 300 500 240 300 31 16
RQK0601DQS | Single 60 +20 50 65 91 56 70 1 89 RJP30K3DPP 360 40 +30 1.1 0.25 TO-220FL
RQK0603DQS | (Nch) 60 20 28 240 336 205 257 04 27 i )
RQJOG01DQS | Single 60 +10/-20 28 150 210 124 155 15 96 eI 630 40 +£30 17 0.1 T0-220FL
UPAK  [RQJ0602DQS |  (Pch) 60 +10/-20 15 620 868 485 607 03 29 RJP63K2DPP 630 35 +30 19 0.2 TO-220FL
RQK0301DQS | Single 30 120 6.0 35 49 28 35 21 B T -
RQK0302DQS | (Nch) 30 20 38 107 150 81 102 12 32 RIP63K3DPP 630 40 £30 17 02 T0-220FL
RQJ0301DQS [Single(Pch) | -30 +10/-20 52 56 79 38 48 6 18 s
RQKO605DQA | Single 60 20 31 3 131 82 103 08 69 5
RQKO603DQA | (Nch) 60 120 20 248 348 212 265 04 28 =
RQJ0603DQA | Single 60 18 19 275 158 198 [N 74 K
wpa  |RQOB02DQA | (Pch) 60 +10/20 11 613 854 490 613 06 3 g
RQK0303DQA | Single 30 20 37 50 70 2 53 13 89 <
RQK0302DQA | (Nch) 30 20 27 122 171 2 115 05 33
RQJ0303DQA | Single 30 +10/-20 33 76 107 54 68 29 B
RQJO302D0A | (Pch) 30 +10/20 22 216 303 138 173 1 42
Printers
s]e 5t —_— £ —_
EJ’I’:{%%I]EE Exposure Control Units ﬂﬂi’.‘:%ﬁ?ﬁiﬁﬂix Heater Control Units
WABE | BE ET YIS Pr ey WABE | B E YN N
Input Voltage Capacity Non-Insulation Package Uninsulated Package Input Voltage Capacity Non-Insulation Package Uninsulated Package
BCRSKM-12LA/LB BCRBKM-12LA
200W | BCRSAM-12LAAB | pepopi o e 400W | BCRBCM-2LAMLB | prpepi ™o
ACIOOV~120V | 300W | BCREAM-I2LALB | SIS 600W | BCRIZCM-12ALB | ACEIIIA
— AC100V~120V.
I iz B B 51 400w | BCRBCM-12LALE | SCRBKMAIZLAZLB 800W | BCRI6CM-12LANB | BCRIGKMIZLA
s B BCRSPM-12LA/LG BCRI6PM-12LA/LG
ample application circuit BCRBKNETILA/LD
S — 200w - BCRIPM1ILALG 1000W | BCR30AM-12LA/LB -
ey R - BCR3KM-12LA/LB BCRSKM-12LA
0 e AC200V~240V | 300W BCRIPM1ILATLG 400W | BCRSAM-2LAAB | ppepi oo
W8 ool 8T BCRSKM-12LA/LB BCRBKM-12LA
400W | BCRSAM-12LAAB | pepooitho e N 600W | BCREAM-12LALB | o ooons e
— AC200V~240V. SCRBK AL
%Eﬂ_q % 800W | BCR8CM-12LA/LB BCREPN12LA/LG
BCRIOKM-12LA
1000W | BCRIOCM-T2LAAB | o rroon o At
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AC/DCi:# g3 [B 2#ift E 104 fix

Synchronous Rectifiers for AD/DC Converters Notebook PCs
)3z Rt Application Examples MATH (RIPEixBE. E5FE) Application Example (Notebook PC Lithium-lon Battery Protection)
518 S
. . DC/DCi#as INREEH X
[T Application Block
rjm pplicatio Tﬁu S 5v HEE ST S éﬁ oter PN ACEEE%% DC/DC Converter Power éAv\a,\irt\ggement
N a3 ilt-i arger AC A
Appicaton MOSFET Control IC Schlgtl&y Diode . 5 apter .
12v
PFC S00v HA16174 ? 7
PFC+PWM HA16158 2.5V N = DC/DC Converter EREEFx
DC/DC 500V ?gggﬁ P\II%M (Reei S gty rF\’/?wer .
%ﬁ &g R RCPURLIERIHE 7R B ElEeISimI=i
gﬁﬁﬁﬂéﬂ"‘}%lﬁ 30 to 60V — gooneecrter Devg\?)%%em 5 Examples of N i -hlt—mebook PC CPU Power Supplies Switd
Synchronous Rectification 1.8V ?
PFEIR Hot Swap 20 to 30V 7;7_
VRM 20 to 30V HA16167
PFC Boost DC/DC Synchronous Hot Swap
- Rectification m 0.7/0.5W ZN
J‘ W o 5V Conventional (D8) Vb =
e Tyl 7 Fny
1 ll VZ=27V A ;
Saving
m TT theSpace
N RFEER
141 7’T R SOP-8 x 4/ph = Total 8 pcs Recomom“i?gﬂtwfgazzcusmg LFPAK x 2/ph =Total 4 pcs
a ri-zilze ::m;g:x: :Lg::: Mkossaorz 52 2
I S o-side X ':> H‘i;szd: RIKDS05DPE X2 USBE: A4 —
FER EEEEEE OF
Rectification [JHot Swap GS|[a] R — H8S/2172 o CDI\)IgOM
Voltage Detector i3 B EARER (OVP) é":ﬁtﬁ”l% M3753P Management)
Primary IC Secondary IC S ERE Ao iETt ontro =
Forward SW G-S Protection and Overvoltage Protection (OVP) MOS‘FE; DIREE AL TFT%'EE{ Hit gfii‘%cu L
— Breakdown mode must be short mode. 'TEFH%IE LI'lon | DC/DC Power 7V R8C Family
Number of Management sw | TFT backlight Total HD74/LV/ALVC1G/ZG%§U
MOSFETs Power Supply 0 4R fixrR IR FADC/DC#E e 38 R Gl Unilog
Used 1) g4 [ 8~104 PR Indh 15024 Example of Notebook PC Power Supply DC/DC Converter System HD74/LV/ALVC16/26 Series
= 2t04 | 8t0 10 4106 2t04 15t022
FmE5 Product Lineup
Je , . HES () Gito) EmEl Product Lineup
Jog e SN VDSS VGSS ID Pc VGS=10V
Application Part No. Package (V) V) (A) (W) i) EiE=} S\ | VDSS | ID | 10V RDS (on) (mQ) | Qg(nC) MP
typ max Application Part No. Package (V) (A) Typ max Note1)
SEHFESW RIK6011DJE TO-92M | 600 £30 0.1 0.9 35 52 RIKO355D5P 30 1 12 | 85 1 | 60 oK
SERSA RJK6022DJE TO-92M 600 +30 0.2 0.9 13 15 RJKO305DPB 30 | 45 6.7 3.0 3 OK
PFC RJK6015DPK TO-3P 600 +30 21 150 315 360 RJK0328DPB 30 60 16 2.1 42 OK
DC/DC RJK5020DPK TO-3P 500 +30 40 200 103 115 RIKO329DPB | ... | 30 | 55 18 23 35 | OK .
HAT2165H 30 +20 55 30 25 33 RJKO330DPB 30 | 45 21 27 27 | OK S
IR B LFPAK 9
R HAT2170H 40 +20 45 30 33 42 gig;;gig 38 ‘3‘2 ;2 i-;‘ ﬂ gi g
e e H7N0308LD 30 +20 70 100 38 48 : : g
Rectfication T LDPAK 20 320 o 100 i ) RJK0346DPA 30 | 65 15 20 49 | OK <
— : : RJKO348DPA 30 50 19 25 34 OK
AER AW TO220AB | 20 +20 %0 100 24 3 CPU | RIKO349DPA | ., | 30 | 45 | 24 3] 25 | OK
Hot Swap RJK0328DPB LFPAK 30 +20 60 65 16 2.1 Drive | RJKO351DPA 30 | 40 30 20 17 | oK
RJK0354DSP 0P 30 +20 16 20 54 7.0 ﬂD‘f%/gﬁI RJKO353DPA 30 | 35 40 50 14 | OK
RJK0352DSP 30 +20 18 20 43 56 Smfh{m RJKO355DPA 30 | 30 82 107 63 | OK
5%—%?%% RJK0305DPB 30 +20 30 45 6.7 80 fectincation RIKO379DPA | | o\ | 30 [ 50 18 23 | 370 | oK
co%/elr)tirs RJKO303DPB LFPAK 30 +20 40 55 3] 37 RJKO380DPA (Single) 30 45 24 32 240 | OK
RJK0331DPB 30 +20 40 50 26 34 RIKOSA4DPA |  opp | 30 | 42 | 29 38 | 170 | OK
RJKO330DPB 30 +20 45 55 21 27 RJKO381DPA 30 40 34 45 15.0 OK
%5 e poeS RJKO383DPA | WPAK | 30 |15/45| 85/25 | 11.1/3.3 | 6.8/20 | 09/5
GSiER4R Series Pja:ck?;e Pd N RJKO384DPA | (Dual) | 30 |15/42| 85/29 | 11.1/3.8 | 6.8/17 |09/5
G-S Protection RKZ-KVZS series SRP-F 0.7W | IEC61000-4-2 30KV/(¥&fiH) IEC 61000-2-4 compliant, 30kV (contact) RJKO389DPA | +SBD | 30 |15/20 | 82/6.8 | 10.7/89 | 6.0/7.2 | OK = - 3 —
. Y AR = )i
RKZ-KVZZI Sseres| TURP-FM | 0.5W | IEC61000-4-2 30KV(#fih) IEC 61000-2-4 compliant, 30kV (contact) Memory HATZZIBRICL Y o0 o | 30730 | 758 | 1917 | 2422 | 46/11 | OK R || @iy Batho) Notes
D-roM | SBORL) o | e | 0O FVF. IR
Y8l pES - ow Vf, low TR
HOD [ HATZZ8SWPIBL| \ o | 3030 14722 | 19/14 | 24118 | 46/18 | OK wm pae | HRWO202 o
(SBD) Power supply S h:ﬁz:é HRV1038, !g:;‘?smﬁ}%ﬂ‘eﬂ?
HAT1054RID] | .\, | 20 | 6 (24) (30) —  [ok e e R 1048KH IR, EET BEH R
Iﬂ%%}iﬁ;& HAT1128R 30 16 60 75 — OK low IR ideal for circuit protection
Power Management SW . . (A (4pF)
HAT1125H | LFPAK | 30 | -45 | 27 36 165 [ OK | segp | HZMGSZAMPA | BEEROTL L
HAT2114RID 0 MR e | RKZGSZAMAAT | Simik
LED % & [ ] SOP-8 60 6 28 32 15 K External interface Zener dicde o : . '
At RKZXXKJ/KK%);\J Low capacitance (4pF) ideal for
LED back-light HAT2215R[D] 80 34 88 115 73 OK USB pin surge absorption




Iz F

Applications

AD/DC Converters = NE

= 3 Rz FH <L

AC/DCHEE

IK) S KT FB %

High-Frequency

Strobe flash
RGN (BHEIRLT)

Application Examples (Camera flash)

High-Frequency Application Areas**

UHF/VHFiF & 28

UHF/VHF Tuners

UHFIRE S AR EE = RART
. UHF Tuner Transistor Lineup
UHFIA
Liqlﬁt%wg:ftfg'%‘ cui UHFTE:]J?Q
d L g #3ERFY Package Code
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, UHF&IA < Application MPAK CMPAK CVPAKS
! ; w i 2 BB502M BB502C
S —————————7 - - - 8 - ! s BB504M BB504C
; rew LT XeE | O T 58505
‘ e tube | ‘ Xe tube ‘ \ RF EiEiFET BB506C TBB1002
] | | TBB
‘ BEBES L ‘ VHESA C;ﬁitﬂjt T8B1004
: rigger Transformer ‘ : : A IRk utpu TBB1005
: I I P—— IF Amp TBB1010
| |
: ‘ ! [ (@@ VHF RF Amp ~
Thyristor | I |
I | |
| ! |
T ‘ ‘ ! ‘ VHF 0SC
‘ C | BEFFX - )
: L l VHEB
| uning Ay Ry —
o | LT | : UHF/VHFEE 8 AR E = R AR5
l %_o : ) 1 UHF/VHF Tuner Diode Lineup
I | |
: : : : Jizh= 3085 Package Code
\ w | ‘ Application MPAK URP UFP SFP EFP
! } ‘ ‘ B HVU202B | HVC2028
| | » | N e G
- ———— - - - - S = =] HVD326C
‘ ; k 1 \JHHFF%JE]nleEr ??aﬁiggoﬁﬁe}? L ER] MIX HSM276AS | HSU276A | HSC276A | HSD276A | HSL276A
| A, 5 N ! Y N |
HIEMOSFET | RMETH . IGBT5 | i RVSO1AG T RKE0N | ARs0TRR
Power MOSFET : Thyristor Type | ‘ IGBT Type : BiE 12 48AD Package Code HVU327C HVC327C | HVD327C
‘ : 1 | Application MPAK-4 CMPAK-4(T) CMPAK-6 @i HVU307
””””””””” Tttt TTTTTTTTTTTTTt 35K297 Tuning F\VU300C | HVC300C
MOS TK317 VHF RKV502KG | RKV502KJ | RKV502KK
BE30EM HVU3638 | HVC363B
o HVU328C | HVC328C | HVD328C
TBB1002 ) HSU277 HSC277 | RKS150KK
BBFET TBB1004 B;ﬁnaﬁsﬁih RKST5TKJ | RKS151KK
= : TBB1005 FSM2694
7 i 3 51 Product Lineup TBB1010 T A HVC308A
Jihes ESi3 2= il S
Application Family Part No. Characteristics Package
Bs/CSiEi& A% BS/CS Tuners
R TE HAT1069C 12V,3A,70m Qtyp ™!, 1.8VIXES 12V, 34, 70metyp*!, 18V drive
B
. _ YHE S E =] P vl m |
RO et ERMOSFET HAT1089C 20V,2.5A,103mQtyp*2,2.5VIXE 20V, 254, 103metyp*’, 2.5V drive 2 BS/CSIE]'L'%%%FH,EHW, B mRY
Power MOSFET CMFPAK-6 Antenna BS/CS Tuner Transistor Lineup -
HAT2217C 60V,3.0A,126m Qtyp*2,4.5VIKE 60v,3.04, 126metyp™, 4.5V drive (ST ; Y5
DC/DC Outdoor Unit A Flﬁﬁ HIERA Package Code 5
HAT2240C* 60V,2.5A,62m Qtyp*?,2.5VIKE 60v, 2.5 62metyp2 2.5V drive LIPN =R el MPAK MPAK4 (SMEAK CMPAKATUPAR) A =
o Cable Eﬁtﬁit\jc%% — 25C5594 g
RJP4009ANS 400V,150A,2.5VIEFf] 400V, 1504, 2.5V drive VSON-8 Tr Rk E ] 2505890 Secasot
IGBT (EHHEIT) Indoor Unit 2nd 05C 25C4901
RJP4010AGE 400V,150A,3VIKZ] 400V, 150A, 3V drive VSON-8
CROSBS-8 400V,0.1A/67=100pA 5C-59 BS/CSIFIL 28 F = iR & = S & 5
o e s " -
RS _ o] BS/CS Tuner Diode Lineup
4% SR gk Thyristor CRO5AS-8 400V,0.5A,lcT=100pA SOT-89 ES@:E%% Ogm
S POST & H4ERFT Package Cod
nghctirf:mgtmg CRO8AS-12 600V,0.8A,I6T=100pA SOT-89 Amp ADFﬁ%ﬂOﬂ MPAK [ CMPAK. 4 T:Ké{SfRE T EFP
2ndMIX__ | HSM276AS | HSB276AS |HSU276A |HSC276A |HSD276A | HSL276A
RD5CYD08 Vec=4-6V,lonshort=-100mA(@Vcc=5.0V) : HVM14
HVM14S/SR | HVB145
IXEhEE RD3CYDO08 Vce=2.5-3.6V,loHshort=-100mA(@Vcc=3.3V) CMPAK-S g wmgég HVBT8/YP_[HVU187
Driver ATT HVMT87WK
RD5CYDT Vcc=4-6V,loHshort=-100mA(@Vcc=5.0V) HVB190S
D5CYDTO8 Logic level translate function(30V CMOS Logic -> 5V CMOS Logic) HVC190 .
*HFE R % New product 3 1: VGS=2.5VR} 2:VGS=45VAT  31.WhenVGS =25V 2. When VGS = 45V IERTs CTTE HVL192
: HVU417C_[HVCAT/C
g HVU2028  [HVC2028
RKV500KG |RKV500K) |RKV500KK




ﬂ% Part Numbers

fMS1~2 Part Numbers 1~2

i -.;IR Hﬂ Thyristor and triac Part No. designation

Part No. Destination CR 8 KM-12 A D IR (B) bR b4 b e
Current ratings (Ex) Commutation chara. Package type Type
wepy—— ——— . — . BCR 8 C M-121 A mE[EEER] [Fs [ 00, | [BE] A | [EP[ BE
DERFECRESHGEAZ [(REHK—BS]  PowerTransistor Product No. Designation (Renesas Uniform Product Number) T e veron o | o5 LE T @, W | BEEIAT scr [RARME
, Blani mount i
ey e 1D5| 1.5A R AARIE 5 |RERER (R |RIAE
- = -
= B (RRNESEE) P Non-guaranteed Surface mount Thyristor
. Ij] $ HH w % ﬁZ‘EnBﬁWw" Commutation characteristics(Triac only) o
WITH SOME EXCEPTIONS R X 8 8A R |REERIEAR ($5)
Power Transistor L & B 512 L For an inductive load Léad mount (Auminurn fibbor)
CPEHMESIEA Foraresistive load 0 20A p s
A<
R J K 04 01 J E - 0 # J 4 M EZE Standing voltage class Package S - ; -
_ . yﬁ:ﬁ;jﬂﬁ%jﬁgx class x 50V » ESE=S V’eﬁrs?o:n C'r‘;'i‘p)irfcttﬂre Sﬁﬁggcﬁp Paclﬁa%e _%"m
RTBLH. BENRRG iz, 2M%-6) Lead/Halogen-free (1 digit, See table-6) P ST vount yoe B Package E (}%ﬁﬁ{aﬁn ) . 125°C
’. lant ivati
— s M2 SBFLE M Thiough-hole type TO-92,TO-220AB,TO-3P,MP-3A T B B o
RTBEME (BT, 2H8%-5) Packing specification (1 alphanumeric, See table-5) P St EERER s surface mount ype A~C A | b 125
DPAK-LUPAK,MPAK 8 B 150°C
= e e s . . . . ——e kR A% Sub-number B
FRAEFRIME (225 827) Special specification (2-alphanumeric) p KP - LS (SHB) o nsuiaton tpe (ulmod o0 K |TO-220FN c O 102200 | 150°C
— HAth : JELELRY Others : Non-insulation P |TO-220F-TO-220F(2) 31 - o
FRIMERE 2f5 8, £85%-4) Package code (2-alphanumeric, See table-4) P ere: Non-nsulation type D O TO-220F | 150°C
Lo A 7 Rated current > R |TO-3PFM E - TO-220F(2)| 125°C
L—— R RBREBSNZE (18, £88%-3) Quality characteristics (1 letter, See table-3.) p L sk rype P T |TO-220F(2) F R TO-220F | 125°C
BCR : % [6] & B BCR: Triac #1: LC. LEZFUFIBCR2PM o
—.. - “ TO-220F 1
L RTELRS (2fs) Serial number (2-digit) p CR @ RFEE CR:Thyristor Notel: LG, LE series and BCR2PM c 0220 20
L RRMESD K efitiz, 28%-2) Voltage class (2-digit, See table-2.) p
—— RIRERAE (~2fF 8, 3R%-1)Product series (1 or 2-letters, See table-1. P k-4, SMEACED A P 4 = O 2 =
RRFREAR (o ( e Tabe- Pacage ode OESE (261) S M OHNEREZEM®
L ERIEEEE Power transistor (Fixed) b fa Pfcl‘k’aje Composite type (2-in-1) package products Built-in bias type products
JA |TO-92(SC-43A)
—— IR EEF 54K (A=) Renesas's Semiconductors (Fixed) p JE_| TO-92M (SC-51) TBB 1 005 AM 01 TR E BB 1 01 M AU 01 TR E » SRS
g]\sll LCJII\)A?JF(’/(\SKC-;’)SZ) = . T T =< T T . T T Speua\specffdmon;ode
N N = s Ry PA_|WPAK To4R Pb free %h'\n ggﬁg“nu
P R-1. R pE-2. FRAE PR3 REBHE pR-6. BRI mE P R-5 BRME PB_|LFPAK T 20 KT | BHAE |
Table-1. Product series Table-2. Voltage class Table-3. Quality characteristics Table-6, Lead/Halogen-free Table-5. Packing Specification PC LFPAKI #E S TR, TL Pb free Jiigti‘s Special speciication
#s PRI S | WE (V) #HS | REZH TR o ki |ERRE BEAE PD_| DPAK-S (MP-3A) Tapmg direction TR, TL g
Symbol Productseries Symbol| Voltage (V) Symbol| Quality characteristics Full lead-free [ | w/oBi | Symbol Specification PE | LDPAK-51(TO—2205) ?@ﬁ?ﬂ TR‘T;-I:H_
ZE ERET =70 3 ) = i irecti 8
E | HHBEMOS Peh 01 | 10~19 TR 1| 5% o M (EHS) PF_| LDPAK-52 (SOT-263) RS TS ) spngdreeon T o
;| #I7EEMOS Neh 02 | 20~29 P |BHEE2 [BHER || X# | |EE 'R PH_| DPAK-L(MP-3) el 214&5(-'?(1 TR RS % R )
MOS Neh w/ function Ban reloitty 2 Pin lead-free w/o Bi Bulk (r2y) PJ | LDPAK-L(TO—220C) specification code S(&thl?g stan da‘ rd oot Slema\ = HTHT I
MOS Pch and Nch w/ function . . a D e Ty . 2 digits special specification
1GBT + — IR E : A B " 4| - H éf?fﬁ (E)L . PL | TO-3PL — LR RRIE 2 F B B .
H | iGoT + Diode : . 1%’;},;””%;5% ';'fe{a e }L”e;;;p(‘”%)ej)q = PM | TO-3PFM Stock mark: 2 letters L— SERRFAERARIE 2f R & [SESE-2o S
yjﬁwgg'f:h 99 | 990999 S |fospecalodcusomuse | | Halogendiee | 2| wio i J | Emiboss taping (Lefd) Large ';': Tg'ZZOAB Stock mark: 2 letters Package
ower MOS P = i = TO-220FN ;
THEMOS Neh A 11000~1099 v el Q |EBEE B Ao ({BPP-M0TO-220FL) — EmES {EFHA 1001 FF i Y ELE ST PN { MMPAK4 ), M |MPAK-4
;jo]wev MOS Neh T To0<1199 ﬂ(l 2 7 9/&{% T 'Hbéﬁ (Hovever, T0-220FL for PP-MO) Product model name: Serial number from 1001 used Package CCMPAK-4 C |cmpaka
MOS Nch BRI j~ lalogen-free w/o Bi L
HEMOS NG i spasdiode) EHMEH |5 7 |B@% (12) PQ _|TO-220F — RIIBZIR Series name — FRES 01~ 3
TIEMOS NPIRE 1C 1200~1299 Pin lead-free w/ Bi REad\a\rapmg (12) PR | TO-220FM = » TGS AREE S ) p g ITE s
Power MOS Pch and Nch D 11300~1399 w|FRh PS |TO-220CFM Special specification code Product model name: Serial number from 01 Use/process
1GBT SA_[TsoP-8 e URF
6T 1E [1400~1499 P TR E K AD X ;E.p SP_|SOP-8 @q_m L 5’17‘ IZ]L{_Lﬁj_S XEP%I > 1 UHFaﬁgg
FmEEGeT 1F | 1500-1599 i?ﬁﬁfﬁﬁggkﬂ SC_|HSOP-20 LB WAME se/process: 1 digit. 7 see table below - BEEES
Z#BE (SFD AT o NP_|QFN G o Lo UHFIUK/VHF LR
D\o*d% (%FD(, etc.)%) ;Sfﬁnﬁéﬁ:;fﬁ P Special Specification Code NS |VSON-8 — ij”’[-ln Elasmg Circuit MOS FET 3 UHF amplfier/VEF amplier_|
OOh :Standa‘rd speﬁcwﬁcation WA | &5 / Wafer
Others : Special specification WT | A /Chip .'E' =
= ST ZEMOSFET

Power MOSFET for high frequency
2 B = o w 4 . . . : STH o T * ' b -2 SMERED
WERFECFRBESHGEAE [WELESM]  Power Transistor Product No. Designation (Previous Renesas Products) R QAO0001 xxx DNS H 3 %Mi% BBFETRZ. T2 Table: BBFET Use/process oot g
1 3 5
Code Package
OHATR . ABFETR T @H5N. H7N. HENZ I FEAAT ok | ek | UHFRVHRRE A 1092 6CAA
f f VITH SOME EXCEPTIONS UHF amplifier VHF amplifier UHF amplifier / VHF amplifier JE_|TO-92M (SC-51)
HAT Series, Thermal FET Series H5N, H7N, H8N Series TR QS _|UPAK (SC-62)
HAT 2 064 R EL E H5 N50 11 PL-E Pb free % HiRZ pm R e «NPN:2SCxxxx, 25 Dxxxx «n-ch:2SKxxxx, 3SKxxx C;AAA 5%;';“’6
r4 T T T @,%ﬂuﬁ > Above former Part No. +«PNP:2SAXXXX, 25BxxxX +p-ch:2SJxxx PB |LFPAK
FRREBITAR Lead-free p P HERES L RTEBRITAE Lead-free P Packing code PC LFPAK-i( :
— 3 [ Package abbreviatior 4 - . PD | DPAK-S (MP-3A
iETﬁﬁﬁl,éiJMﬁ Taping direction p ': agle_:P:Ka on ‘ iq‘jééﬁg Package abbreviation P 4 p b E-1 RERER b -3, E2EAE bE4 R BE | pr LOPAKST (103365
iﬂ'z%fﬁ 5 Package abbreviation p MR LFPAKG ELEYRS Product number P Package code Table-1. Quality characteristics  Table-3. Packing Specification Table-4, Lead/Halogen-fiee PF | LDPAK.S2 (SOT-263)
FELRAES Product number ) T_[TSSOP-8 _ i FEVDss Voss b L ATt sy Sl | B Sl TERE o/ Z%| [PH [DPAKL(MP3)
RIRARTE N/P) NP P R _|SOP-8 FIRRTE NPIN/P B Reliability code | B o |BE (EhE) 1 7R ;g{’;\PK-HTO—ZZOO
ZF5ZFR Series name » »N/P RP | HSOP-11 Z 5| &R Series name » L gmvame = . i—gh 'EAIE'IJMM e E(P‘asm beg) B » !‘ -
T [Pch M_|TS0P6 WILES REfiFs P |RErTatE2, 1 |BE (R e I F ] T
2 [Nch ] [ C ICMFPAKS PEAEH PP b pockmari3 lenersioxinm) T TRRE | (EE (R 3| FE| [on [T 220m8
3 [Nch/Pch| [ G [CMPAK-6 Series name TN [neh] Package abbreviation — EEHS ERMOITRIESSD || — I EEE (F) Al - PP |TO-220FN
HAF 1001-91-TL-E PL [TO-3PL Unique number(Serial number from 01) —;;;E"S“E;ﬁ“ﬁ;ﬁ E}_:;I"S;p'(”g)em*r iy e | PQ|To-220F
_——— = — —_ P_|TO-P . S| Forspecaland cosiomuse J | Emboss taping (Lef Large Halogen-fiee | 2| wioBi PR_|TO-220FM
[ Py b [ H8 | P fiif [ VDSS=x10 [ AB | TO-220AB —— SESATHEMOSFET G () K2 e [ [H%| | PS |T0-220CFM
TEMITE Lead-free P Voltage VDSS—x 10 = . Q | Emboss taping (ight Large Fulllead-free w/ Bi SA [Tsop8
— 4 FM | TO-220FM Power MOSFET for high frequency oo
ﬁT%ﬂa‘t*Mﬁ Taping direction p- [50 ] CFM | TO-220CFM TR fesz 7| 5%| [se[sors
SRR S (2f215) Special specification number (2 digits) P [ 02 [20v | LD |LDPAK-L L MEEREEESR . |ERE (D) EMED (o A8 :‘g HSOP-20
ELEHRS Product number p DL | DPAK-L(1), (2) Small signal transistor products 5 QFN
N »N/P PF_| TO-3PFM W | et NS_|VSON-8
FITARIE NP NP D R LS/LM | LDPAK-5(1)/5(2) L— BEFEFEEL Renesas products X |BF V\A\‘TA EEE Lot
BT R 5 B FRFZ RHGIFET Thermal FET series P Nch DS | DPAK-S oo i




Part Numbers

Part Numbers 3~4

BEMBRE Part No. designation

sas Uniform Product Number)

FLER S BISN =1
E K Z 8Z4 eeee KL 1 E 1_ = WithSorrF:eExcept\'ons .JE|TAHI:€
1 5 ) JEITA Part No. I #F IFR || 2~afi#iF || (LFE
Eﬁﬁ H R Direct import @ﬁﬂ*ﬁ Packing S\E‘gle digit S 1 dlglLl-zalphabeuc Zm%\glts 1 dlgElphabetlc
finimﬁ Lead Free B SME Resin Mold BIBIME Glass Bl Example
135} Packing 4mm R P 453 Bulk 0 '
%ﬁgg?m) %mg LI;R ; s LG\ ;\ 2 S C 94 5 A *a:ﬁ%rﬁﬂ)}lﬁec(ive electrodes-1 *d:%ﬂin( r3u1r$e)r(1 1-)
s( cial S ﬁ'ﬁ‘ t'(ﬁ{: d () issible) uL ) T« 7 Dsa‘wa@a&ﬁ.ﬁ. ‘bR TS et RIRIAR o (RFBIFS-)
pecial specincation Lode omissible Improved product fist Semiconductors (Semiconductors) show. Represents improvement. (And in alphabetical order)
QME{-EEE Package 2mm KR R 26mm TE 8 *C SRUEROTAAE. Fh
P N ; . KL K iE 8 e i S Eega(fesofthec‘fevicetype
—— REER (FTARE) Quiality Level (omissible) o S = 5 Registration number
L—— FREE%RS. EMHEFIFFS Unique number and Pin arrangement = i = 5 NPNE $FTR Be SBETHAE. R He S=THAE . R
}”:Eﬁ’:%)ﬁ Fami\y Name ox s NPN high frequency TR Symbol Device type Symbol Device type
Sk A PNPE 3/ FHTR K Nch FET
| :W#Eq ( EE) Diode (FIX) MY RE/RX 6 Semiconductor PNP high frequency TR Nch FET
Radial o
[ quoew g . . RF/RY 5 BHEBHRE 34 PNP{E ST FHTR
HEEESME (BEZE) Renesas's Semiconductors (FIX) e ivs electiode B NPN low frequency TR
c PNP 1 TR
FREESEREBRHRS Family Name and Unique number  BRIHEZIFFS Pin Arangement  SMERED Package TR Lead Free NPN high frequency TR
v | == VA Tuner 500 ~ 599 S | 251 seresComec KA[DO35 | Kp | MPs S22 fulPbfee ] 0 Jfk withouti p | INPESATR
Vari-Cap Vo 600 ~ 699 SR | RIEZFI Revseries Connect KB | DO-41 KQ | (0402) SEETHR FullPbree 1| B withBi
PINZ R & KEFFK AnttSw 200 ~ 299 WK | £k A B4R Cathode Common KC | MHD KR | MOP EMITESE Terminal PoFree | 2 | Fo54 without Bi
PIN Diodes FORLAR Attenuator 300 ~ 399 WA | £ FIBAHR Anode Common KD | LLD KS | MFP12 EMTCEE Terminal PoFree | 3 | %) withBi
T FF£ Switching 100 ~ 149 WS | ERERIERE 2 series Connectp) KE | MAP R KT | VSON-5 AR Pb 4
Switching SHERFF RF Switch 150 ~ 199 FA | 4/NTTHESEFABAAR Anode Commons) | KE | SRP QA | MPAK
B R B FK 4/\\7‘51#3%)1%&%& Cathode Commontd) | KG_ | URP QC | MPAKS B o
Schottky 700~799 YP_| 24T FHAT Parlelr) KH | TURP QE | CMPAK WD | BH%E -4 Wafer-4 ® I*"E EE'FEHHﬁ 5 .
BT (REBERBTE. fEE (*1) K | urp QF | cvpAka WE | @ARHS Wafer-S Transistor with Internal Resistor
Rect.Schottky Depend on lo,VR(*1) REER Quality Level KK | SFP QK | MFPAK WF | /7556 Wafer-6
7 BV + BEHE () Depend on Vz,Cd(") J QIA/B ES WA | @H 55 Wafer-) | WI | 5H% 51 Chipt ILFE || IFEATHF WrFs || e (| EFR |~ BF s |) | 1~ FEHF :
*) 4pF: (*) 4pF : 74 s - P = e igit alphabetic igit alphabetic + Single digit igit alphabetic ingle digit igit alphabetic to 2 digits or 1 digit alphabetic to 2 digit alphanumeric nvironmental
Zener R (3§~25pp>* 2 R Ry (##:D) omissble;D)| Q2 kv | Ter WB | SHR -2 Wafer2 | WS | SARS2 Chip2 1 digitslphabetic || 1 digit alphabetic + Singie digit || 1 igi alphab Single digit || 1 igi alphab 1t02 digitsor 1 digit alphab 1't02 digit alph £ |
R R othersinone A Q3 KN | MPg WC | @15 %-3 Wafer-3 | WR | 154553 Chip-3 *a *d e *f *9 *h
o) | AT | OBHE ~
Gt2) Compound Chips | more than 6pin 400 ~ 499 *a:sihﬁzﬁh[\ﬁéo .
ows the outside.
(*1) 2ETHMER  (2) BEEABRTFF=RR %K P — " — 4 -
. i 9 . bR TARMAE S, FERTIRYE, HFRTESEE. FEHFHE LWTHTR.
(*T)Refer to the another Table(Rectification schottky) (*2)Depend on Family \nd;la—tzsrih'eipo\ar% ;Ld e\et(%ri(al charaderis-\l;s. Po%ny witha Iette?;%r;l‘)'er thra%represems the e\ec(vgthaﬁegsﬂ(;r
The meaning of letters is as follows.
AZIM: NPNERIEE FHEEF NZE|X: NPNEAEE FEYF Y: NPN+PNPER{EE
Alphanumeric NPN transistor Alphanumeric PNP transistor Alphanumeric NPN-+PNP transistor

“HEFGRESHGAEAE (RENLNEER) Diode Part No. Destination (Previous Renesas Products) A1 | MERD N1 | MEED vs | MESD

&S EhFEES &S EhFEE
O (JEA) B (JEITA) OFER LY A | e N2
; FEBH B ns | PEMAS=GE N | PEMES=BE
Glass (lnsertlng ) Type [JEITA] Surface-mount Type With Some Exceptions Small-signal with internal diode Small-signal with internal diode

Ad IMESEL (W4 FAR) N4 IMESEL (K4S FRR)

1SS270ATD -E Q HSM88 WA TR -EQ TS e e | R Genma)

— — — — — — — Small signal (Ic=0.05A class) Small-signal (Ic=0.05A class)

. L FR1 (1c=0.7A3 FA1 (1c=0.7AZ
L BN Directimport L B Direct import B1 ;frr?pﬁ%wpe(wcu@o.mi)s) P1 ;frr?pﬁ%wpe(wcu@o.mi)s)
95*“ Pb free ﬁ“ Pbfree o) | wmEm2 (e2a%) | eEme (e2a)
5 Packing specifications 5% Packing specifications Semi-power type 2 (Ic=2A class) Q Semi-power type 2 (Ic=2A class)
Z9 Grade HEBER SR M@ RINER3 (1c=3AZE) RINER3 (1c=3AZE)
BEBHRE (EEHES) Unique number(Serial) Internal connection or improved products c2 Semi-power type 3 (Ic=3A class) Q2 Semi-power type 3 (Ic=3A class)
e [&] S Uni b FR4 (lc=1A FER4 (le=1A
Fzﬂﬁ;; Product category iﬂ-ﬁqﬁ!ﬁgﬁ? nique num er D1 ?:n?pﬁe. type(ﬁ\c:mgdsaZs) R1 :rrr?pﬁer type(ﬁ\c:mgdsaZs)
ERLEETH i cond | 2485 Package abbreviation -
T ndicates semiconductor element FAE4ES Abbreviation indicating application D2 :ﬁjﬁ%g E(ﬁz%ﬁigr’r?a”
> —— RIIBFR Series name - .
F=RR 5T 28 Product category = FRIFEAE (FhFE)

E1 Semi-power type 6 (High hFE)

R | ZRAE Reciification diode Jiibetiis) HERFS RIVERT (BhFE. REZeDi)
= — PR . . . . . P ~ el
S |ESZHRE signaldiode Abbreviation indicating application  Package abbreviation E2 Semi-power type 7 (High FE, ZeDi nternal)
V| ZAPINHE varicap/PN diode S | 55 H rorsignal B | CMPAKMOP | N | VSON-5
Z | FFN_RE Zener diode V| Z5ZPIN Varicap/PIN C |ur P | Do-ar* *CRIBIEMARHF. *SBdEEER.
- R1 significant figures of resistance. *d be used in conjunction with the index.
R | EEMA For rectifier D S R |SRP
7 | 54 zener G | Do s | o *d:RR]1 FEFEE'J?E?%%; L1089 ﬁim ’ﬁgﬁj\]nﬁo
resistance index. The squares represent n. N the number.
BB %S Unique number C | TR B chipwater K |uo T |GREMES) B8 neh oo " . I PO
= . - e:R2/RIBPAEZ tko BERIEE, *c. *dF RR2EFAME.
o 3R Rectification schottky (*See table) L v v R2/R1 ratio of the resistance. However, R1-free configurations *c,, *d is that the value of the resistor R2.
300 ~ 499 Varicap M | MPAKMPAKS | W | B FBMPAK MPAK for rectifier AR, b1 T R
. : . T RTEBHRI R . AMITFRINEERS
AAPIN H R W 0 5 O 3 A E@.;ﬁ. (A) ME (V) 8 (FN) B . Glass (inserting) type A section of special support. Serial number starting with # 1.
10~229 Varicap/PIN Current(A) Breakdown . - _ .
voltage(V) I gES g:;‘e".kiéﬁ(;?& (f)?ﬁ?ﬁ@%)
v t . . acking (view taping)
VARL BRI ié@r ERaE To o % | 20 Internal connection B
value Integer Product 2 S | B series i
BRERS%E category o) 02 03 | 30 2 _ Insert ype
0103 ~ 0703 B ARAER (%) 03 | 03 04 | 40 SR | RIGIZF! Reverse series OFRmEER
Rectification schottky (*See table) Rectification N - Surface mount
current Mt ES 2% 05 | 05 WK | EFBA#R cathode common hERE
. ) o Breakdown 07 | 07 WA | $EFIBEHR Anode common 'gzvimmm\
1 3EHAE Packing specifications voltage — BT o
& Fhttp://www japan.renesas.com/diode& ; 10 WS } 1> 2 series connections
"THREBFAER = EEEERR . FA | ANTTAFEEFABAMR 4 elements anode common
Please refer to Web-site concern to Diode YP | 2NTTHEFHT 2 elements parallel




= Part Numbers

fS5~6 Part Numbers 5~6

BEmBAE Part No. designation BDEmBAE Part No. designation

3 — g =
@I/ ZEMOSFET (NPF 1) OEEE—HE
Power MOSFET (NP Series) Zener Diodes
NP || 23IEF || IFE || 2~3flF (| T 17 1LF & 1~2fi = FF—AMFRIGRTF || 1~3FEHF RD || 23IEF || 1~2frFEBEF |(| 1~2fuBF |- | 2~3EUFEBHF || ITHRES |-
2t03 dlglts 1 digit a\phabeﬂc 2103 digits 1 digit alphabetlc 1 digit alphabetic || 1 digit alphabetic 1102 d\glts 1 digit alphabetic-1 digit alphabetic Single digit 1 to 3 digit alphanumeric 2103 dlgl(s 1102 d\glt alphabetic 1102 d\glts 210 3 digit alphanumeric Order Form Environmental
%3 *f *g # % *3 *a *f *g
1~311‘£$ﬂ£{$ ﬁnnﬁ'?éi - 1TE@9B%§ - *a: i?TdEE@EZ =D *f: TS
1 to 3 digit alphanumeric Sample form Order Form Environmental Indicate the constant voltage display. Order form
* *n *b: Rﬁﬁ:ﬁﬁ?‘@ﬁo IL)l%IJ\‘%I,.“E’J&i?-iTo *g9: INfR
e — o — 5 epresents the zener voltage display.
*a: %_ﬂ‘ﬂ{]ﬁ;’\/‘osi}%}rﬁ i Rﬁmﬁ ﬁ\ %T(;E; B"]fﬂ%ﬁ%?& ° The figures represent the number of digits including a decimal point. Environmenal
- i g N ‘o TR BRSNS LENEIS K, B Example.
b: R RIDDC)FEE. 4 50: ZAE50A. 110: HiE110A Wafer(diced) Indicate the series. The distinction beyween shape and function to classify and power.
Represents the ID(DC) rating. Example) 50: 50A rating, 110: 110A rating W-U -oeeee &R GRIIA) *d: TSI RL. AN TSR R D 5 1 S ( 5 0 ) - T 1
Wafer(no diced) L RINFF IR N JIEZLER S o -
*a %/ \w'& N:Nch P:Pch P-T - & GEEBY) A selct}on of special suppoet. Serial number starting with # 1. L.
Represents the polarity. N:Nch P:Pch Pellet(tray packed) *a Eﬁ';“ (ﬁ_ﬁﬂ%) %Eaéﬁ;s mn%ﬁ‘.a‘ézﬁﬁ
A G : % S Axial boxed
*d: RRVDSSHAEME.  #1)  60: HUE60v. 10: FE100V. 055: HESEV. 100: HE1000V s pse\\”e[((gurf%;fg) g [apmg)'T Jeptpy Ao eping segment boxe
Represents the VDSS rating. Example) 60: 60V rating, 10: 100V rating, 055: 55V rating, 50: 500V rating, 100: 1000V rating & (EGH) e R A B S AT, D RMEER Special support
e ﬁ?ﬂ;‘éﬁ;ﬁo Pellet(Embossed taping) is divided into the following chip in the direction of the tape pack. @i;ir%agﬂe mount 2 BISSP/200mWE!
Represents the package types PV o pEEELNG, WAROUECEN oo Glass type 2Pin SSP/ 200mW type
ook left from the position of the gate pad tape drawerlf you have a embossed carrier taping .
FE 2R pas= 4 of which gate pad is faced to feed direction to reel direction ﬁéﬂﬁg}‘i' ,5'1V
A TOP-3(MP-88) - SEH TO-263AB(MP zsz?(a)me P e o ope cravertyou bossed fename
- X - - ook right from the position of the gate pad tape drawerlf you have a embossed carrier taping _
TO-220%48 %% B (MP-45F) TO-220AB(MP25. JEDECER) of which gate pad is faced to feed direction to reel direction .nﬂ:ﬂ:.KE ma - *&M
M . P-E3 - ERHSREIER T, MIREA B FA5P R BEEHHBN U =] -_ B
T0-220 Isolated(MP-45F) TO-220AB(MP25, JEDEC version.) Inthe case of a square chip which Gate paclis positioned iddle of the Side I face to reef irection ) - .
TO-220AB(MP25. JEITARR) N | TO-262AA(MP-25% E &I, JEDECI) PE4 o ERTAMWRT . MHEAIN R NGkt BIE BRI R ESD Noise-Clipping Diodes
TO-220AB(MP25, JEITA version.) T0O-262AA(MP-25fins cut, JEDEC version.) In the case of a square chip which Gate pad is positioned middle of the side is face to reef direction.
T0-262AA(MP-25% E R, JEITAHR) P | T0-263(MP-252P) SRR E RS ool 23R E || o~ TR |[ 1FE 1T 1~2fi 8T || _ [ 2~ 3T EBHT 1~ | [T | _
TO-262AA(MP-25fins cut, JEITA version.) R TO-251(MP-3, JEDECKR) Product packing package. 2 to 3 digits 0to 1 digit alphabetic || 1 digit alphabetic || 1 digit alphabetic 1102 dlg\ts 2 to 3 digit alphanumeric 1 to 3 digit alphanumeric Order Form Environmental
TO-220SMD(MP-25Z)) T0O-251(MP-3, JEDEC version.) MSTHARBT: EENR * *b *, #d * *h *j *i
MP-10 s TO-252(MP-3Z. JEDECER) Numbers that begin with S: Stick Magazine a C e 9 [ J
: FELEE
T0-126 TO-252(MP-3Z, JEDEC version., p—— = — 3
TO-251(MP-3, JEITARR) T T0-26357"‘W : surface mount “a ARG AR E . o RHRAEOH T
~ R =) *k: OEMREE *m: ‘TWJW* Indicate the Noise-Clipping diode. Special specification section numbers
T0O-251(MP-3, JEITA version.) V__ | TO-252(MP-3ZP) . Rt * - 3
T0-252(MP-3Z. JEITARR) Y| 8&HIHSON OEM code Order form bR REFEE. AEANIA. *gAERS (RAHEE)
T0-252(MP-3Z JEITA version.) BTN | RS *n: AR o e Sy ol iblepornt Fackng lueaping
SOT-89(Th Z i R EBE) Wafer,Pellet sample form Environmental CERRIGE. FRRIINEe *h: 0EM{‘§§-”J
. Nz TSo AR TS o OEM
SOT-89(Power mini mold.) \nd\zate the series. Symbol product series *: ‘Tﬁiﬁ:?‘
R IR B R B T RO - fil Example. = = " Scertorm
: ks KE ks Ed
Gate-represents the presence of protection diodes and voltage source drive. Sym-bqol Tyoe Sym-bqol Tyoe *h ﬁ
B: A-REMRP ZRE . BahRE2.5V : BR
Builtin Gate to Source protection diode drive voltage 25V N P U_o _N_ 0 4 P U G ( 1 ) % | BHESDE (ZHH) R | ERE. BHESDE (Zi5H) Environmental
L: Al-RIEMRIP AR . WENRE4. 4.5V None | High ESD Multi-chi L i lithic chi ~A[ &
Built in Gate to Source protection diode drive voltage 4, 4.5V L.*h TR 1;@;;&2 ;::)_‘:)) 1;:3’_;?(%21?0;0 gc i;)*h'-) e~JAI &R o Technical e to] can be omitted
H: Al-RE R Z &, WahRE10V i ificati o =+ =EIMESD: o
Built in Gate to Source protection diode drive voltage 10V Special specifications L Low capacitance ty;: (Mum-chip) S Low capacitance high ESD type (monolithic chip) Bl E |
O MBI AR WA e, 45V *g RIIER: Hoft xample.
No protection diode between Gate and Source drive voltage 4, 4.5V Series name: Generation 9 series M REE (BEH
U: Tl SRR IR TR0V of MR R AR . TR E 10V High-low capacitance ESD type (Multi-chip) N NCD 5. 6 D A ) - AT
No protection diode between Gate and Source drive voltage 10V -3 |6] —WXE 3 i vy e ——— —_— —_— — —_— —_— —_—
_ Gate-no protection diode between the source and drive voltage 10V p SIMESDE! (BAKE) L.
*QRRA T BFR. *e #f3£: TO-263(MP-25ZP) High ESD type (monolithic chip) ES
Represents the series name. g % Environmental classification
A SRR D: 61T G ORI K115 Frckage TO26301P2570) *d:RRE DK
: IR AT : 5 : 7 : £ LIRINE] ° ; .
Generation 3 Series Generation 6 Series Generation 9 Series Generation 11 Series *d VDSSEREE : BE40V N Erdy = (o oy =k s =1 g HEENE: EUH
B: AR EERF H #7551 VDSS rating: 40V rating Rﬁg:ﬂ{:ﬁg’gﬁ; é;‘:m WIFBRTHFRIAFES) . Embossed Taping division
c ;2”@;:5" 4 eries F %egq;v;\t;an 7 Series J ;%?fg%%@ 7 Series Lo * *PE"HE[ fg‘lc: Package Symbol (alphabet 1 taken in sequential order and character development.) *f R SIS E
Generation 5 Series Generation 8 Series Generation 10 Series olanity: Rcl ﬁ% ﬂ‘% =y ﬂ Special specification section numbers
*h: R IIE . AN I TFRIESRHE . L—e*b I\DD((DDCC)@EE)A FE110A Symbol Package Symbol _ Package *o HEIEDNE
Represents the special specification. Serial number starting with # 1. ) rating: rating A - K 3pin XSOF Characteristic improvement
B - L 5pin XSOF
C SC-78(2pinUSM(G)) M 2pinSSP (F) *d SC-76 (2EHISSP)
Q@ EEE. MOSFET. J.FET (House®E) D | SC-76(2pinSSP(G) N__|_1008LLP Single-type
) E - P 5 Missing number L —e *c F: HHESDH!
Transistor. MOSFET, J-FET (House) F | SC-59(3pinMM)Dual-type R__| 1611LLP Quad-type None: High ESD type
G SC-74A(5pinMM)Quad-type S SC-70 (3pinSSP(G)) *hEZHE: 5.6V
N 2 HF 2 FBHF L7 WEFE || 1~3FBHF || 1~ FEHF 1~3FEHT || #RES |- IR H SC-88A(5pinssp)Quad-type T 1008LLP Dual-type * B o aelioge: 56
Double-digit number || Double-digit alphanumeric || 1 digitalphabetic || 1 digit alphabetic 1 to 3 digit alphanumeric 1to 2 digit alphanumeric 1 to 3 digit alphanumeric Sample form Environmental J 2pin XSOF
— e d v " e - g g eHmEE e RTENG E
_ y _ . itional symbols
*a: FREEE . MOSFET. JFET. *hEEES (RTHEER) = =
Indicate the Transistor, MOSFET o JFET. Packing (view taping) Sﬁf“'bqol Pﬁ@ gﬁgl P?;Tk _A%ge PR T B nome caon: et
*h: KR i ~ > AR e T ZEHE _._ 3] :
b:RTEEMIE (VoeoVDSS) o BHROI~99RM%. meype Fodia A | siEE. HR T | mEEEne (WEEE) o SEAHAEH B Norme speciicaton sheet abedefgh
g . FOERNE e LUERRNE (BB PR E) = i
MSTHRMIBT: BEAR =) f . B Mimge Internal connection symbol eKeyAd R % . abcdefgh
Rﬂ Rﬂ Numbers that begm with S: Stick magazine Stick magazine (magazine packed horizontal) C Characteristic improvement (two-way connection) eyA4nn- Key A4 Name: abcdefghij "
Vceo / Vdss e Vceo / Vdss e Vceo / Vdss 247 VMRS (AR 5 aditional symbol g
T0t0 10V 5 01079V 5 13010 139V Surface mount magazine (magazine packed height) Z
20 to 29V 08 80 to 89V i RS NERAR S
30 to 39V 09 90 to 99V Sample form Environmental 2
40 to 49V 10 100 to 109V 88 880 to 889V e~ A EB& o Technical et be omitted. » _— =
500 59V i T10to 119V 89 890 to 899V TR R Tecnicale o} can e it O RKEEHBERIPTH s
60 to 69V 12 120 to 129V 90 900 to Over Surae Absorber Device
s s u VI
*C:éﬁ% (?@ngﬁ%)’?%ﬁ%) olom 99, AD)[oZZ B Example g
art number. (a set sequential breakdown by voltage rating .
_ 2~3fIFEHF || o~ 1fIFH I~2fiFREF | | 2~3UFRHTF | _ | 1~3uBF | _ | ITTHES
*dlﬁmﬁﬂto R:PNP-Tr, S:NPN-Tr N 0 6 0 0 P A ( 1 ) - Z K E 1 -— AY | NSAD| | 2 to 3 digit alphanumeric 0to 1 digit alphabetic [ | 1 dlglt alphabetlc 1 to 2 digit alphanumeric ) 2'to 3 digit alphanumeric 1 to 3 digits Order Form [ ™ | Environmental
Represents the polarity. N:Nch-FET, P: Pch-FET _ * *b *, *f *j
Y e a 4 i
CRTAR. (REER) s eramg :
epresents the improvement. (And in alphabetical order, Environmental a: %m@.ﬁiﬁf{%#‘ﬂ:ﬁ:o e: zﬁ‘ﬁy’iﬁmﬁmﬁ%o
3 = 5 v Indi ion devices. Si i i b
o RTASTIIN . AMIFEHESRS . *hERES RERER n wc_atet e of surge protection devices. pecial specification sicuon numbers,
Represents the special specification. Serial number starting with # 1. Surface mount type *b:RTEBAESHE, o QRS (RTREE%E)
*0q s 3% : TO-252(MP-3ZK). TO-263AB Represents the max. signal frequency. Packing (view taping)
9-F TR E IR *g £t i
Special specification Lead Package: TO-252(MP-3ZK), TO-263AB . g _E);ﬂ;\]e;iﬁMHz 500 1GHz—1G *g:OEM{'EEEI
$:70-262 *#f 4 CRTRINFTS. OEM cod
$T0%D fﬁﬁ%{ﬁmcamm Indicate the series *h ‘Tl@(;:*
2):70-263 N ARG T B Zi
%: Tg,;g;zmggég ¥8§2§AB *e BYIMIE & Under d;ve\opmem products: None Orderform SE: 542 (#)
- TO- -37P), TO- YRS BB RIE RS .
L oxdimi: penger o The olbang- .-y oo Cping dode equvaen i Note: Name (example)
Polanity: Pch-FET iR S Environmental NSAD500H-T1
- e ;ﬁ% Rep?e—sents the packaoge types. E"’Jﬂﬁmﬁo Technical e to j can be omitted. NSAD500F-T1
art number
—e *b VDSS60-69V




¥\ Package Drawings

F2EZFR Package Name

3£ 2R Package Name

el (EE{i : mm) Tl (EE{i © mm)
23RS Package Code (Units : mm) 2R AL Package Code (Units : mm)
0-92*¢ TO-92(1) TO-92(2) CMPAK CMPAK-4 CMPAK-6
PRSSO0003EA-A PRSS0003DA-A/PRSS0003DB-A PRSS0003DA-C/PRSS0003DB-C PTSPO0003ZA-A PTSP0004ZA-A PTSPO0006JA-A
5.0 or less 48+03 ‘ 38+03 48+03 3.8+0.3
—y y— ]
2.0+0.2 9 o f-‘;ig-i 20 ?)Z
$ S S 28 g SO 065,065 © e [ | loss § vor
S 3 2 i 03798 [ 1 030 & *H'% 1 3 - 0.15% 8%
o] i) o - =
= = (3 : 0-01 Al =L 0 S 2 0-0.1
g 2 b { } a9 0-0.1 MK E—
E 0.60 Max || ;i z H 0.60 Max Eif M 03855 ]| 0300 i . - =
@ 0.55 Max ||| sl = 0.5 Max 0.5 Max s = 0.5 Max 0.65/0.65 _ 3 03555 JICESS g h
. N N 1.3+0.2 S 0.65/06 - o b
(NN i 0 (] it 125202 e
1.25/1.25 / \ Y2 o
| O o.,
Circumscribed circle @0.7 / T \ 0T ) w
2y i N N 1 7
2 Jren. hor
5 2.54 2.54
TO-92MOD EMFPAK-6 MFPAK CMFPAK-6 MPAK MPAK-4
PRSS0003DC-A PXSFO006LA-A PUSFO003ZA-A PWSFO006JA-A PLSP0003ZB-A PLSP0004ZA-A
48+04 ‘ 38+04
1.2£0.05 1.4+0.05 0.4+010 9 0.16:230 295+0.2
0 < *H‘ 6-0.15 33 01523 g e 3-0.2°94s ) 0.15%0s N 2.0+0.1 o o —0y g ATA 1.9£0.2
. g . .0+0. . +0. 0.95_, 0.95 401 10 401
: —tm oo H R 8l - i il 602°008  4,0.18%08 i | YE A oy i P 0.16* 8%
gl s | Sl = - [ p %g 0-0.1
H M < dPS 1 1 1 H D o
o [T 8 1 92 i T [
0.65:+0.1 2 | oo o N al ‘ L R 9 o
75 Mo I i = ! ol 0.45 0.45 ‘ il
Py A 0 S 04 | (04 voro; o B eah ol 0.95 | 0.95 § oasti 7] Ty
055 M 5 s 05 Max . 08201 ] . 9£0. IS ‘13%:1‘ 1.9+0.2 0.192 ;J.:s S
0 N El gl o 29502 . 820, )
ana : ) E
e - TR O
1 ° s
\é‘ —
2.54
PUSF0004ZA-A PWSN A-A PVSN A-A s — T o oonnrA~A A e —————
SNEY SN PTSPOO06FA-A PLZZ0004CA-A PTSP0008JB-A
3.0+01 -
1.4 +0.05 {Z‘ 199204 ﬁ
045 0 ych oo [ —
0.13 %03
Fj ‘ ‘ 2.00 %585 0.3Typ gis')lfyp 2.95+0.15 3_50—0%)(
! H [T s e s ¢.7°-151355 45£0.1 8| |5
z § & . ] . : 5 ’_0.15Max s M l:l m 1.8 Max < E 3
G| w1 I e e T e
& : C0.15 M bl T R 5
L] 02201 : [0 0 T Feino @ @ ‘ fj 1 K 0.65
= - 0 *0.221988
» 1o i m i 1 Y 020+ 0.06 S
SFa[s[A] 0228 180 — = Joh L 0.53 Max[]] U 1] [] 6402 0.20 2
0T 010 0 o E L1010 ] ossMaxfl T T LlLosdMax 0.805 Max — 2
— | 20:02 | 0|1 = Cmp - o
HIE 5 | | 80 3 5 ol ° 2
‘g § 5 g Hl oy E = S|o %
ik 8|8 213 1 om) 2 KK $
4 % ° 2 1 ~ slo &
>y s ‘; S Bl
g . o.ao‘%és
E0.10 Max]

http://cn.renesas.com/products/package/index.jsp http://hk.renesas.com/products/package/index.jsp




¥\ Package Drawings

IEZFR Package Name

(47 : mm) T Tl (A © mm)

$IEZF Package Name

2R AL Package Code (Units : mm) 2R AL Package Code (Units : mm)
FP-8DA LFPAK LFPAK-i FP-11DTV 16P4 MP-3A
PRSP0008DD-A PTZZ0005DA-A PTSP0008DC-A PRSP0014DE-B PRDP0O016AA-A PRSS0004ZA-A

4.9
4.90 5.3 Max

53 Max 0.25%%

e . 6.6 2.3
5.3 Max 4.0£0.2 H 3 5.8:02 0.5:02
8| |5 | — 1 0 M "—’ -1
nnnn . C‘ ’j5 S 0.25 )| N G.05MAX N CL L rrd l/ \k

1:02

1.2 Max

0.5

g 12 ot 72 by 5 100 ;
1T, H'HHH 1 P Ol 3
8 gg 8 0 # ST 5 3® E 3 g g
= olo @ ~—
0.75 Max 2 Ja 810188 © 8 = k] ERRIREIRIRY LTI LT LI LI JE 0.1:01
S - 8 1.08 I o a0 S
; £)° . DEHE © § Lo o 3| o IR
0-8 - — SR B 8 108, | =i
e 067 1 4 5 Bl ’7 # bt I ] =
3 06088 *0.2088 | ael x NIRRT \— \ S g 3| © o
< s 8 | 1 | = Qi S|
5 e o = 02, =1 A bt <
*0.42+0.08, 5 I % d ser:006 | || # 0s0:% | | ‘ - .
040006 j 0-8 ol 2 ° o 2| : H} } 07602 |||, ||.0.76 -
[ [ [ [ - 0.40:0.06 g s 0.5
Sl AT 75 e s - )| 23] -
Lo =3 IR — @lo2s o o
KBl o.25 @) 2y iz ~J0.10 e | Jmeels s
-l 10402006 (575750 Rt 1 Dnaros 1" - ekt o s :1 m _

QFN40 DPAK(S) DPAK(L)-(1) DPAK(L)-(2)
PVQNO0040KC-A PRSS0004ZD-C PRSS0004ZD-A PRSS0004zD-B

6.20
6.00 2 N ) 0
51202 0.8Max 30pin 21pin 30pin 0 6.5+0.5 ﬁ . ,23+£0.2 65£05, ¢ 23+0.2
31pin 20pin 31pin < 6.5+05 ) 2.3+0.2 54+05_ | ™~ 0.55+0.1 ‘ M,‘ ~ 0.55 + 0.1
0 5.4+05 0.55 + 0.1 -
- 0.1)[ 1 1(0.1)
! \ i ‘ — o}
N g8 - ‘ © 9
S 0 | H :,'
- o| x 0 0
40pin| | 11pin utl) g . ‘ e e -
H aopin 2 0-0.25 S M 1.15+0.1 0 1.2+0.3
o 4 Toin - T ‘ T |12x03 08204 S |
3 o ©0.7) ~| o H
| 1 1 075 LUJ N i (1.2) 1.15£0.1 ‘ T of 2 e [ i A
i i i | o| +H H 3]
0.635Max | | 1.27Typ i f:LL 0.55 + 0.1 0.8+0.1_|| ! ‘ - {
: ‘ 1.0 Max. 0.8+0.1 H ©
t @ ax i + ‘ _L [ )l ] © A
_ Hl229:05 22905 o N H H H
% 3 49+01 o ! m ! - I
s E . ‘ U 0.55 + 0.1 L 0.55 + 0.1
S|s S|z S .55+ 0.
| i g A @ 2.29+05 } 229405 0.55+0.1 229505 299405
(=005 [ th [IZT]] [as! \ [m:u o o \
795--1" 2B f
Outer lead detail
QFN56(2) LDPAK(S)-(1) LDPAK(S)-(2)
PVQNOO56KA-A PRSS0004zD-D PRSS0004AE-B PRSS0004AE-C
8.20+0.10 65+05 2302
So05008 ewi 23202
| 54+0.5
! 0.55+0.1
| A (055201 444202
: = - il _ 444202 10203 < 132015
! E “ 10.2+03 S 1.320.15 — 1 = T
1 E - T
ol > o0
2 . T I L. = . g s o 2e 3 s 249202
! 9 — H —|
£ ‘ = Bt (TR = T 12.0s _ A5 249x02 = o 3| ® 0.1:82
T = 08=01 @t 220 ) © o| © 01182 = o T & B R—
| cos E 0.6 0.1 # ’ = ,; = ol T | F 1 -
| 0601 [ 7| 1.37+0.2
| = I ﬁ 1.37£0.2 - =)
. g nnnnpon nnnnn':S:O g 13102%"5[ Z sl 04201 U E
g 1 80 086787 o _— 0.4£0.1
Srmooll § " 2 25405 i 254205 & 13202 086187 25 B 2
S 33 ¢ B . . 5405 o Sc a
‘ © 254405 25405 © 9
T : T [ b 0 : 0 =
055=0.4 |l N N ~
_ g™efo0s ' I a
g 2.29 2.29 *L 0.55+0.1
Outr Losd Detal




¥\ Package Drawings

2L F Package Name (- ) IEZF Package Name (47 : mm)
T i = = AL . MM AT e .
2R AL Package Code (Units : mm) 2R AL Package Code (Units : mm)
LDPAK(L) TO-220AB TO-220 TO-3P TO-3PFM TO-3PL
PRSS0004AE-A PRSS0004AC-A PRSS0004AA-A PRSS0004ZE-A PRSS0003ZA-A PRSS0004ZF-A
156403 % 480; s 15603 3 5503 o
115 MAX 10.5 or less 45 SL 3 T 2 < 200403 50£0.2
o 10.16£0.2 N 444202 + 13 S;L f — 3 93.3+0.2
Il _102:03 :"314 T)Oé é ki\ - - e 9 N o ’ 3 &b =T 1 ]
= o N =0 1 " © N B b q 34 H o DoPo— e
L eF 3 a2 ) ol o|o
HE R : e G111 EE
W . 2 3 © b 3 & S| 3
el i 1#12710022 o a A8 = | i I T °
= 370. 2 9 ~ ‘ i
[ — [ | 249x02 b %] [ 10 ama L «Hﬂ 8 10203 | 32:03
0.86*92 © = [ 2.7 MAX g i— 3 " 26 0 p=NY 14
H DJ 1ISMAX El =@ 3 086 < Ao |~ gg
0.76 + 0.1 - < S 0.8 K 2 2k 151025
4 3 0.76+0.1 ; o N i .
254405 25405 0.40.1 :‘f | oz0z 06202 | 5.45 0.5 545+05 0.6%7[ [2.8+0.2
!f o mn o \\ 2.540.5 2.54+05 . 05£01 2.54 2.54 0.5 u 2.6 o6 0o _|loeex8z .L 09182 L 1.0
I 1 " N 54505 545105 CTHEaE
thch b @‘( 8 / o [T[] [] =2 ‘ 138
—te e [T} I Y
< 5.45+05 545+05 ( )
TO-220CFM TO-220FN TO-220FM TO-3PL* RF-K-8 RF-Q-8
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$IEZF Package Name

Package Drawings

2EZF Package Name
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¥\ Package Drawings

42 Package Name . 3 AFR Package Name .
Tyl (S0 1 mm) e (11 1 MM)
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¥\ Package Drawings

13 2% Package Name 32 %R Package Name

EFERE Package Code |[RRRERNAN EFERE Package Code [N
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¥\ Package Drawings

22 Package Name R 2EZF Package Name R
- (4L : mm) — (4L : mm)
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J9-713-0431 PKG7J9-321-0431 PKG3J8-111-0431 PKG3J9-223-0431 PKG3J9-913-0431 PKG3J5-112-0431
a 100402 |
No plating .10:0s08 _ & 4.45:0.2 satve | S 445102 65202 3 23202
7.88 MIN. :2 1.3+0.2 o : 1.3+0.2 8002 . 0 $3.8+0.2 4.45+0.2 o]
- N 3202 45£02) 9 4.8 MAX. 100+02  #38:02 5.00.2 |
— T\ . 10TYP. |3 « —Ta3:02 e
g = olo : ¢ 1302 2 il —
> | . > Of| o 51 B o
- | ' 3 o| “ o~ 3 o N
= 3 0 0.025 © a3 i 3 y z 3 =
3 [ os ||| & 2 10.0.25 ~ o & 0.025 10 0.25 S . 3 ‘ or s Q a4
- |9« o "l o 8 = 123]|® 4 a2 (1 2 3|6 Z
[ J < __ @| — =
T ,_H | ) [iThLrn = 9 | T © ~
- M : of Ut . wase L] 2 3
] - %6100 0.6 +0.15 \ [ 127 TYP, S S o [ 1az02 S N N
0.75£0.2 254 0i ) [T Otoge 14202 T © . . ™~
' Oozg -G 1234567 N P nca 254 TYP 0.5:02 2502 i 05:02 8 |25:02 1T 0.5.% ||, 05%f
. ] 0.25 . A . 3 L 5+02 H [25+0. 504" .5-0.1
'?? M%m 5001 50£0.1 50+0.1 1.Gate MLL_JM 2.3|2.3 B
1. Gat9 o u _Y N 1. Gata 2.Drain ;'g’ra;ﬁ‘ S 1. Base
2. Drain 10.0+0.2 235 6.7. Source S.S_ource . 3.Source ~ 2. Collector
3. Source R T T 4.Fin (Drain) 4.Fin (Drain) e .
4. Fin (Drain) 4, 8. Fin (Drain) o oo oo 3. Emitter
. 2.5TYP 25TYP 4. Fin (Collector
MP-88 (TO-3P) SIP10 MP-25SK (T0-262) 8pin VSOF(1629)
PKG3JC-111-0441 PKG3J6-113-0432 PKG10H2-111-0432 PKG3J9-813-0431 PKG8D1-755-0422
= 47 MAX. oA (in millimeters)
s ‘57‘““‘* | L3202 15 TYP. 220.2 2.8 MAX. . 0.145+0.05
—A g e | S 44502 E
g £ 10.0£0.2 45 0.
: / @;&ﬂ j = ) i 26.8 MAX. 40 £02 + 1202 _ 0100025
S = ql o -
b o S 4 I
1 2 3 112 3 i 1.2 3 g S g 4
12wr=.I H ‘ ‘ z « ‘ ‘ ‘ P A 0.32:0.05 [Ef0.05@]S]A]
2y | 3z B n S ° 127£0.2 o N
EE & s = ~ | S 1,2,3,6,7, 8 Drain
: IVEE | | 1® S gl [l ) Gate
" 3 05+0.2 25402 = SHEEHLELE s : Source
14
2202 Miooe osor]| |zaor T oehon T 2% 05401 2satvel. | J2satye. o [=[0.05]8]
5.45 TYP. 5.45 TYP. 1 Gate 0.8 Igg? I 1.2TYP. 2D|’aaﬁ’]
=3 & e[| Lo CTTTTTITIT) =N
1: Emitter =
2: Collector 12345678910 &
3: Base N
o
MP-45 (Isolated TO-220) MP-45F (Isolated TO-220) MP-25 (TO-220)
PKG3JB-111-0431 PKG3JB-212-0431 PKG3J9-123-0431
10.00.3 4.50.2 10.2 MAX. 4.8 MAX.
10.5 MAX. 4.7 MAX. #3.20.2 2.70.2 % 3.6x0.2 1.3:0.2
7202 ! — + S
|25 | 82202 |.3.0 MAX. o 87TYP.
S vy — |
4 a <D e :ﬂ,
o b P pa a1 2
g i g alg N
- o g . g ‘ L 13 @
! T 123|@ "
Tt 1y _ 5
liEE il < 2 1z E
‘ 52 I I 1 g 52 E g
| | o o)
0.8+0.1 !‘ !‘ 0.50.1 | 2.5+0.1 0.70.1 1.30.2 2.50.1 0.8+0.1 — 05+02 2.4+0.2 qc’)’\
[T rse02 1502 650, 254 TYP. 254 TYP. 4.|r<7 <
2.54 TYP. 254 TYP. 2.54 TYP. 2.54 TYP. T &)
4%4‘7 1.Gate &
1:Base 2.Drain
w 2: Collector ﬁ 3.Source
laa 3: Emitter 4.Fin (Drain)
B CE




. B3

(BAiZ : mm) (Units : mm)

Lead Forming and Taping

(B : mm) (Units : mm)

TO-92-A8 (kxR L5 )

Standard Forming package
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Standard Forming package
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—
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2.010.59\» L
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Standard Forming package
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. B3

28| 2.2 + 1z |

2 25T ¢4/ 5)

ERELANTHMLE
Blank area equivalent
to at least 4 devices

package packing nit
Toummop | ZEFEE zgmgtor 2500178 2500 posox

TR. URMI“R™ERAFHriCEHE L, BHHAEF@E,
BcMPAKHIFILCEMEIA BN~ Mm.
“R” of TR and UR is applied to those items which are packed face up

with the marking surface positioned in the direction in which the tape
can be pulled out so that the center terminal of CMPAK turns on the

right side.

SPAK ZFRHM Zigzagbox  2,5001/1# 2500 pest Box

CMPAK/MPAKAR/ET B 32 4% (B ERIEITAMARAIRC-1009A)

CMPAK / MPAK standard taping and packing specifications (Comform to JEITA standard RC-1009A)

30004/
3000 Pes / Reel

_ B.& + WE + TR | Joiima 0o BB+ BE 4 TL | M0tEs
Designation o =4 Designation o 3
8.5 + W2 4 UR | poootvEm 8.8+ B2 UL | o0rEs
O o o o© O o o _o©o
) )
B ecin > B o >
UPAK HE%E#E (HRJIEITAMIEHIRC-1009A) TSSOP-6 #f 3 #4%&
UPAK taping and packing specifications (Comform to JEITA standard RC-1009A) TSOP-6 taping and packing specifications
. £.2 + 0 + TR | ol o | BE v RE - TL [ jmiEe N . +EL
Designation =3 Designation o 5 A
8.2 4+ 2 4 yR | do00i/ER B8+ B2 UL | j0otvER sEn
rape pulling direction
BRI T HEHIH 71 e EL
Tape pulling direction :> Tape ;Jl\lng direction :> Direction EL

TSSOP-8 i i 3= 4%
(WHRJISHIEHIC0806)

TSSOP-8 taping and packing specifications (Comform to JIS standard C0806)

o O O O

Lo

oo

SOP-8 i 3£ M A%
(BERJISHEHIC0806)

SOP-8 taping and packing specifications (Comform to JIS standard C0806)

B % + EL 30007/ 4

BTEE |

N

B 2%+ EL 25001/ & |

Designation 2500 Pes / Reel

M@ EL
Direction EL

EHEHE ::>
Tape pulling direction
A EL 1 1
Direction EL E‘ﬂﬂ]} pn

O O O O O O ¢

N

DPAK/LDPAK 8 3 #14& (B HRIEITAMMEHIRC-1009B)

DPAK / LDPAK taping and packing specifications (Comfprm to JEITA standard RC-1009B)

=>

(@) (@) (@) gJ
}
1EM 1pin
VSON-8 (28 :30001 /1% £2)
(Packing Unit: 3000 Pes/ Reel)
@574 Part No. indicaton
-1
t
THRE HARFRHS RTHEARAR
Device part No. Taping symbol Taping direction indication
b B2
Dlrecuon 1" Direction "2"
O O O O

oooooogg

kgt

Tape puumg dlrecuon

TO-220S (sramsi: 10004/ 1% )
(Packing Unit: 1000 Pcs/ Reel)

DPAK : 30004/
& % +TL DPAK: 3000 Pos e
Eoe B DPAK: 10001/ £t
DPAK: 1000 Pes Al

LDPAK : 3000//%

o e LDPAK :3000 Pes / Reel

Designation LDPAK: 10007/ &
DPAK : 1000 Pes / Roal

@R Part No. indication

- T

t

e >

HE TL
Direction TL

O O OO0 OO

BT ::>
Tape pulling direction

A TR

Direction TR

O O OO0 OO

TLARREMIE. XFTR, RIBFEHT M.
TLis the standard spec. For TR, we will support individually if there is any request.

LFPAK H 8 &M%

LFPAK taping and packing specifications

CMPAK-6 #1351 1&

CMPAK-6 taping and packing specifications

@A

Device part No.

HREFRES

Taping symbol

B
Direction "1"

Tape punmg dweclmn

FEHAEAE

Taping direction indication

2
Direction "2"

o 0 O O 0O O O

o 0O 0O O 0O O O

HHHH AR~

Tape pulling direction

MP-3A (s :30001/1 %)
(Packing Unit: 3000 Pcs/ Reel)

@R 5% Part No. indication

B % 4+ EL ‘ 25001/ £

B
Designation 2500 Pes / Reel

R e

Tape pulling direction

=>

78 EL
Direction EL

%% + TL(CMPAK-6)
% % + EL(CMFPAK-6)

30001/ 8

‘3000Pes / Reel

&
Designation

e e >

7l TL
Direction TL

1E/ 1Pin

[6) [6) (@) [6) o g

()

-T
THRE HERTRES
Device partNo.  Taping symbol
H@ 1"
Direction "1"

BRI~
Tape pulling direction

FTHEERE
Taong shecion maaton
B

Direction "2"

O O OO OO0 O

O O O OO0 O O

EENREENN

BEHHAE>

Tape pulling direction

EHIH A

Tape pulling direction

}:Tiél ﬁ E'. "z% Emboss Taping Reel Pack

Lead Forming and Taping

%*'FT'J'F*.!.‘—L E 73- rE_l Taping Pulling Direction

Packing Taping
Package Unit Name Packing Configurations Package Code Appearance
URP 3,000 faA+TLHI/TRIP] EWBE (B8) URP TRIP] TREZH F5 18]
Part No.+TL[H]/TR[P] Emboss TAPING REEL PACK LLD (Taping TR Pulling direction
MPAK 3,000 faA+TLHI/TRIP] (B HRIEITAMEHIRC-10098B) o to Right) *
CMPAK Part No-+TLIHI/TRIP]|  (Conforming to JEITA standard 000
EMRAIGE _ RC-10098) UFP TRIP] TRELH 7510
MPAK-5 3,000 %+ TLIH]/TRIP] 8mm L R4 (TURP) (Taping TR Pulling direction
VSON-5 Part No.+TL[H]/TR[P] 8mm emboss tape to Right) 5 o o
LLD 2,500 BEHTLHVTRIP) | (B FIEITAEHESTES4F) (TRF) BB e *
Part No+TL[H]/TR[P]|  (Tape equivalent to JEITA type
UFP 4mmpich | SZ+TROTROIP] TE84F) KRIR] KR
(KRF) KR Pulling dlrectlon
(TURP) 4,000 Part No+TR(TRF)[P]
2mm pitch B&+KR(KRF)[R] - *
8,000 Part No.+KR(KRF)[R] @@@@
SFP 2mm pitch & +KRIR] SFP KRIR] KREHFE
8,000 Part No+KR[R] ’\Enl;lz SFPIEFP KR Pulling direction WP6
EFP 2mm pitch BE&+KR[R] 5 o o o O
MP6 10,000 Part No+KRIR] [ e * AEEHE *
MFP12 4mm pitch S +TRIP]
4,000 Part No.+TRIP] MPAK TRIP] TR 78]
MOP 3,000 | E@%&+TLIHI/TRIP] T2mmBE ELLE CUPRK (Taping TR Pulling direction
CMPAK-4 to Right)
Part No.+TL[H]/TR[P] 12mm emboss tape MPAK-5 MPAK/CMPAK/MFPAK CMPAK-4  MPAK-5/CMPAK-5/VSON-5
) TRAMEFRIH B LA VIFPAK SO o 02 (Eo o 7 SO o 02
Note) TR is recommended for emboss taping and reel specification. VSON-5
- Namet2f9 [ ] FAFARE.
Characters in [ ]in Name column are new codes. MFP12 TR[P] TRELH 5 18]
(Taping TR Pulling direction
to Right)

Taping Codet=H) [ 1 WAFHKD.

Characters in [ ] in Taping Code column are new codes.

URPSME = REVH B RIRIE 1 BHHE. MAEMETIHERMS.

Taping of URP package takes the following symbols according to quantity in 1 reel, group, and other items.

HEERD
Taping code

TRF[P]

TRU[P]

TRV[P]

apin%(f:jE gg{:tion

TR[P]

TR[P]

TR[P]

1 MR KA

=3
Quantity of max?nsum category in 1 reel

15N RIH =
Quantity in 1 reel

3000 pcs

il
rouping

10 LE

10 pcs or more

SEHERR
End of group

44 ElfE

4 spaces

1A R R A

Non-reflection tape on 1 space

#iF

Note

C.C AR*
C.C system*

* BR-REEABEESR
~ BTLLA,

BESAAFRHEROKR.

*. Continuous Connected taping system of variable capacitance diode.
**. Please contact our sales office if you need the TL type.

UFP/SFPME = REVE B RRIB 1 SHBE . FHEEME TIHFERMNS . (SFPIMEAPRKRHIHE)
Taping of UFP/SFP package takes the following symbols according to quantity in 1 reel, group, and other items. (SFP Package only KR taping)

G2

Taping code TRF[P] TRU[P] TRVI[P] KRF[R] KRUI[R] KRVIR]
W a
Taping direction TR[P] KRIR]
136 R B9 A FNEEL
Quantity of maximum category in 1 reel - 5 max. - 10 max.
15N R =
Quantity in 1 reel 4000 pcs 8000 pes
HE o 10 E o 100 E
Grouping 10 pcs or more 10 pes or more

N 14N EIBE+ 14 BB N o »
SR o1 Y S PR 11 BB R
End of group - 9 spaces 1space+ Non-reflection - 4 spaces Non-reflection tape on 1 space
tape on 1space+1space

#iE _ CCHR* . CC AR
Note C.C system* C.C system*

TRREESHFELEARX

* Continuous Connected taping system of variable capacitance diode

AT R R AR A B T &R ARAIETA A

All trademarks and registered trademarks are the property of their respective owners.
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Home Page

@ik /4B

Y R B M 8 F PRI R iR

EH UGS

RIBAZEEENER
WiEH — S AL T AL,
O B E%E / ML

© FE i ANEE oSN % 2

o RABFIZ&

O RIERH

o 5%

o\ EFEEE
OTTHRMHEA
BERANN LR FREFEEHNE
KEI 7= 3L fl o

IRIEZENERIE R

WA BEHNER, ARERAENR
5|, 3% BT ZE MOSFET. 4R & . IGBT. W
EREAESRHE. RF& MK, &
EEMERG U4, FIBAENESM
=R WA lIEs 22 B VA= G 2 P ST S

@ H il 58 K I §E
ZFHEE

Support Information

ImiE R F AR AR IR . 5 Bl

x5 EAFITE  SEMEEAEH,
REEPERRRE TS L.

http://cn.renesas.com

EMA http://cn.renesas.com/discrete

——

!
2
—
3
m—
o

Renesas VP FA P iR
User Registration

FIRAELZITZF T EIIZE MOSFET 1Y
TRIfEEE VP, RZEZE Buck Designer HH
MANEPHERASYE, B ARRERHF
WIN S EER BRI AIINIZE MOSFET
AEREEM.

HiE"RBRHIER
ATNE TR A R I RESL B 2| B AR &
Oxit¥ /HEHNE

AFIAXREFHEENER, HEREBR
SETRFRESMEER.

OS UM ENREFE (BRFRIEE)
RIEARF@ERN _ FE5, BME
B REEERREE, TEREN
BB R ERE R EN T RER.

(35°2 vk
ARBEREF . P REHN TS 2R
ITRER.

O F
R R FAQ R Hft A BRI & mia
7%, FMRRLCET AT ANERE
REENRRTERENERR.

B E R A SR MMERRIIF .
APREREAEREENEmR.

Overseas http://www.renesas.com/en/discrete

Introducing Our Web Site

The Renesas Electronics website provides

comprehensive support for your development work.

Searching by Application
The selection of application
examples on the Renesas Electronics
website has been further enhanced.
You can search for product examples
among the following categories.

® Mobile/networking

® PCs and PC peripherals

® Consumer electronics

® Healthcare

® Automotive

@ Industrial/building management

® Elemental technologies

Searching by Category

From the discrete devices top page
you can search for content arranged
by product series from among
categories such as power MOSFETSs,
diodes, IGBTs, TRIACs and thyristors,
RF and microwave devices, and
optoelectronic devices. In addition,
you can use the navigation panel on
the left to locate documentation
related to discrete devices.

We aim to offer a total support
package to meet customers’ needs
through the provision of simulation
data, FAQ, seminars, inquiries via
the Web, and so on.

——

o ——
2
——
©
—
4

The Buck Designer section of Renesas VP
enables you to enter your usage conditions to
obtain a listing of the optimal power MOSFETs
for your buck converter and a graphical
display of its simulated characteristics.

Searching by Product Name

By using the search function on the top

page you can go directly to the content

that interests you.

© Keyword/Part No. Search
You can search the contents of the
website by entering keywords or
enter a part number to view a listing
of product information, data sheets,
and more.

© Enhanced Parametric Search
(Advanced Product Selector)
You can specify the product category
and subcategory and quickly locate
the product information you need by
narrowing your search according to a
variety of product characteristics.

© Document Search
You can search for documents by
keyword, document category, or
document type.

O Search Center
The Search Center gives you quick
access from a single page to powerful
search functions, including Keyword
Search, Parametric Search, Document
Search, Software Library, FAQ Search,
and Non-Renesas Equivalent Product
Search. Use the optimal search tool to
locate exactly the information you
require.

MyRenesas Registration provide
rich informationabout Renesas
by mail-magazine and various
premium supports.

http://www.renesas.com/index.jsp

Overseas http://www.renesas.com/en/discrete
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Environmental Considerations for Renesas Electronics Products

MEMO

Renesas Electronics is working actively to improve product environmental quality in all aspects of its business operations,
including product design, materials procurement, manufacturing, and shipping.

Development of environmentally compliant products through product environmental assessment

Making products more resource and energy efficient (more compact, higher integration, .
reduced power consumption, extended service life)

Reducing environmental load due to chemicals (management of chemical content of products)

Compliance with domestic and international product environmental regulations
EU RoHS Directive, China RoHS, ELV Directive, REACH Regulation

< Renesas Product Environmental Quality Management Sequence >

s 3

Customers

Development, design

Global environmental preservation
Resource conservation / Health effects

Design of environmentally compliant products
Requirement to eliminate restricted substances (development and design operations)

' Requirement to report chemical substances content
Procurement

Regulations Green procurement

L Renesas Electronics (materials procurement and product
RoHS Directive environmental management operations)
WEEE D|reqt|ve Conformance assessment
ELV Dlrectlvg Requirement to eliminate restricted substances (quality assurance, and design
REACH Regulatlon Requirement to report chemical substances content, -

China RoHS  etc.

99UBISqNS [BIIWAYI JO Juawabe!
»

S

Manufacturing
Suppliers Production management (manufacturing operations) .

Shipment of environmentally
compliant products .

Thoroughgoing green procurement activities M
Investigation and confirmation of chemical content of procured parts and materials

Prevention of inclusion or contamination by prohibited chemicals in products (process management)

Reduction of CO2 emissions (reduction of PFC output and energy usage), .
reduction of environmental load from chemicals used in manufacturing, reduction of waste materials

Reduction of volume of packing materials (expanding reuse of plastic packaging materials)

Reduction of energy consumption in transport (improving overall efficiency of distribution) .

Compliance with customer requirements Transmission of information such as chemical content of products
RoHS : Restriction of the use of certain Hazardous Substances in electrical and electronic equipment ELV : End of Life Vehicles
WEEE : Waste Electrical and Electronic Equipment REACH : Registration, Evaluation, Authorisation and Restriction of Chemicals
s h °

Renesas Green Device Accreditation System

Renesas green device definitions: .
Renesas Electronics defines green devices as products that reduce environmental impact by more than a specified amount
over their life cycle, which includes procurement, production, distribution, use, and disposal, as determined at the R&D and

design stage according to the company's internal environmental standards. Renesas Electronics recognizes three green IS

device ranks for each fiscal year.
a) Green devices:

Products having a “FactorX” score of 1 or higher after completion of a product environmental assessment (at completion of .

development) and an improvement ratio of 10% or greater.
b) Supergreen devices:
Products that have been assigned a “FactorX” score after completion of a product environmental assessment (at completion

of development) and an improvement ratio that place them among the top 20 products.
c¢) Ultragreen devices:
Products selected from among the supergreen devices as having environmental performance that is No. 1 in the industry or

extremely high, or products that combine high environmental performance with excellence in another aspect such that they .
are considered to contribute substantially to boosting the presence of Renesas Electronics.

RoHS : Restriction of the use of certain Hazardous Substances in electrical and electronic equipment ELV : End of Life Vehicles °

WEEE : Waste Electrical and Electronic Equipment REACH : Registration, Evaluation, Authorisation and Restriction of Chemicals
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WiE D BRHEETRER ary/ ong/ nasne / BiaE
Renesas Discrete General Catalog Transistor/Diode/Triac/Thyristor

Renesas Electronics Corporation Sales Strategic Planning Div.  Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Notes:

1. Allinformation included in this document 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
Electronics products listed herein, please confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to additional and different information to
be disclosed by Renesas Electronics such as that disclosed through our website.

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or

technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or

others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for

the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the

use of these circuits, software, or information.

5. When exporting the products or technology described in this document, you should comply with the applicable export control laws and regulations and follow the procedures required by such laws and
regulations. You should not use Renesas Electronics products or the technology described in this document for any purpose relating to military applications or use by the military, including but not limited to
the development of weapons of mass destruction. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations.

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

7. Renesas Electronics products are classified according to the following three quality grades: "Standard", "High Quality", and "Specific". The recommended applications for each Renesas Electronics product
depends on the product's quality grade, as indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular application. You may not use any Renesas
Electronics product for any application categorized as "Specific" without the prior written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way liable for any damages or losses incurred by you or third parties arising from the
use of any Renesas Electronics product for an application categorized as "Specific" or for which the product is not intended where you have failed to obtain the prior written consent of Renesas Electronics.
The quality grade of each Renesas Electronics product is "Standard" unless otherwise expressly specified in a Renesas Electronics data sheets or data books, etc.

"Standard":  Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools;
personal electronic equipment; and industrial robots.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; safety equipment; and medical equipment
not specifically designed for life support.

"Specific": Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or systems for life support (e.g. artificial life support devices or
systems), surgical implantations, or healthcare intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

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

9.  Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics 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 appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or system manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

11. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1)  "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2)  "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

LENESANS
SALES OFFICES http://www.renesas.com

Refer to "http://www.renesas.com/" for the latest and detailed information.

Hw

Renesas Electronics America Inc.
2880 Scott Boulevard Santa Clara, CA 95050-2554, U.S.A.
Tel: +1-408-588-6000, Fax: +1-408-588-6130

Renesas Electronics Canada Limited
1101 Nicholson Road, Newmarket, Ontario L3Y 9C3, Canada
Tel: +1-905-898-5441, Fax: +1-905-898-3220

Renesas Electronics Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K
Tel: +44-1628-585-100, Fax: +44-1628-585-900

Renesas Electronics Europe GmbH

Arcadiastrasse 10, 40472 Dusseldorf, Germany
Tel: +49-211-65030, Fax: +49-211-6503-1327

Renesas Electronics (China) Co., Ltd.
7th Floor, Quantum Plaza, No.27 ZhiChunLu Haidian District, Beijing 100083, P.R.China
Tel: +86-10-8235-1155, Fax: +86-10-8235-7679

Renesas Electronics (Shanghai) Co., Ltd.
Unit 204, 205, AZIA Center, No.1233 Lujiazui Ring Rd., Pudong District, Shanghai 200120, China
Tel: +86-21-5877-1818, Fax: +86-21-6887-7858 / -7898

Renesas Electronics Hong Kong Limited
Unit 1601-1613, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: +852-2886-9318, Fax: +852 2886-9022/9044

Renesas Electronics Taiwan Co., Ltd.
13F, No. 363, Fu Shing North Road, Taipei, Taiwan
Tel: +886-2-8175-9600, Fax: +886 2-8175-9670

Renesas Electronics Singapore Pte. Ltd.
1 harbourFront Avenue, #06-10, keppel Bay Tower, Singapore 098632
Tel: +65-6213-0200, Fax: +65-6278-8001

Renesas Electronics Malaysia Sdn.Bhd.
Unit 906, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, JIn Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia
Tel: +60-3-7955-9390, Fax: +60-3-7955-9510

Renesas Electronics Korea Co., Ltd.
11F., Samik Lavied' or Bldg., 720-2 Yeoksam-Dong, Kangnam-Ku, Seoul 135-080, Korea
Tel: +82-2-558-3737, Fax: +82-2-558-5141

© 2012 Renesas Electronics Corporation, All rights reserved.
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