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B R 2t er Management Linear ICs
MBI X ERIEHIRR Insulated Switching Regulator Controllers

Eﬁjﬁgﬁll‘i (_Q_@é’%ﬂ%;‘é%%}i%%*?%”%%) BB KIS E RIS Insulated Switching Regulator Controllers

Power Management Linear ICs (Insulated Switching Regulator Controllers) . = 5 | @ | msEm
BE Ri& PFCIj&E DTC I " A Adjustable | Fmax
e ; A fRIPTHEE fRIFThAE Remote| Soft J
s . ¢ c Part No. Application PFC Function | DTC Function Delay Timer | (MHz)
— A% B /R R B Typical Power Supply Circuit Overcurrent Overvoltage On/Off | Start Y
Protection Function | Protection Function fmax [MHz]
1
> 0 \, oz}
M + Bift (DC) KM e
Primary Side } Secondary Side eAsoiet Ful bridge control for - - pulse bypue = 0
H igh-efficiency applications
. B <_'_> £/ BHEE,
MEER SN G 2R
{RIPHE BE R2A20124A Ful brwdge?florhigh—efﬁztiencyapph(atmn; - - pulse by pulse yes yes yes 10
ACEIN| | = support for light-load mode
AC Input 3 Rush Current
= | |Protection Circuit VR ER
: M51995/6/8 NIhE pulse by pulse/ 0
:.: £ II pe/pe II 5V V-mode, forward, for - - Timer Latch/ v yes - - 5
e i low-power applications
ﬁ DC/DC %czfﬂcﬁéfﬁe%%% e by bulee
C rt g B pulse by pulse,
iﬁ; _|E_ g;gjé onverter] M62213/281 Local power supply for — — Timer Latch/ v yes yes 0.7
# PFC DC/DC converters, etc.
L | AC/DC .
Di &7 & Converter| M62235 e e yes yes
Di Current Circuit - / Flyback regulator
Ih#e ik AR Description of Functions
PFC_._ SEES s Dol it S 2 ak > ak i=10
?fﬂﬂl‘%‘:‘/ﬁﬁ?)’if&m;b DC/DCIERE F it : : OB RARPTIRE @iTHERIPTHEE QiLiETF /%
E%;)gigfggjgmy e i Fer i Overcurrent Protection Function Overvoltage Protection Function Remote ON/OFF
> = Battery : : . — N
current to improve the power factor. g%ﬁﬁﬁﬁ%ﬁﬁgcﬁﬁ) Creraes Pulse by pulse:  FHE/~ B AIRH PWM B SEIE e e iTopN: B AT X
Converts one DC voltage to another DC \ HBi T e width s mited one FREITF R LURIA R - BT RAEHER BOORHIES B/ S L.
44988 DC/DC HE 1 32 voltage (step-down, step-up, inversion). Secondary Battery pulse at a time o provide protection. When the voltage is excessively large due to a ihiheg
Isolated DC/DC converter Timer Latch: KBS B AT B AR A A problem such as a multifunction in the load, the Enables the power supply to be turned on and
;‘zg%ﬁég}%mm " HAFHE AR E R overvoltage protection function operates to off remotely. Output is started and stopped
EHITHA S TS LRk ThEE o e : .
Low-voltage step-down function, it 7EEE 22 A function that stops pulse output protect the power supply circuit. according to a control signal from the system
isolated from high-voltage line. Bittery Ch?rger . when an overcurrent state has controller.
IR R it TR R AT RE continued for a long period under the
Controls charging of the secondary assumption that the boost diode has
iy failed.
One shot: FE T B ASRY,
R —ER ERRP TEEE HRE
When an overcurrent state is ongoing,
protection operation continues for a
fixed period of time, followed by
automatic recovery.
@soft Start ®iIZiEHF /%
Adjustable Delay Timer
Z ARG TEE B RR A K PWM i Bk R BT MR A BE VA B % i HH 18] RO R (8] 3E3R TD1
B LE FR DC/DC ¥ #2254 tH R 4% £ 751 2 B3t b TD2, AISEH ZVs (BB EFK).
BT 7E DB E M) _E AN CST, ISR ThAE Enables zero voltage switching (ZVS) by
A system that gradually increases the PWM adjusting output time delay TD1 and TD2 by
output pulse width after power-on to prevent means of external resistors.
overshooting due to a sudden rise in the DC/DC
converter output. This function can be enabled
by adding a CST to the DB pin.
WL RIFNBEEBIFE . Renesas introduce various power supply applications.
http://cn.renesas.com/applications/key_technology/power_supply/index.jsp http://hk.renesas.com/applications/key_technology/power_supply/index.jsp
EER oox FHRRERE. Please access and look for optimum solutions.

http://cn.renesas.com/applications/key_technology/power_supply/index.jsp http://documentation.renesas.com/doc/products/logic/rej27d0015_Ivivc_basicgate.pdf

wv
=)
=
©
o
=
—
=
c
o
£
o
o
©
c
©
=
=
o
3
o
a




iR 2 1%

KR, S PFC IC

K% S35 PFC IC
Low-Noise, High-Efficiency Interleaved PFC ICs

O FRRELR (BRAEZBRSIERZE)

Switching noise comparison (CCM single vs. CRM Interleave)

W A R

Vin=100VAC/Po=200W

Noise Terminal Voltage Measurement

VR AT F IR

ar Management Linear ICs

Low-Noise, High-Efficiency Interleaved PFC ICs

Noise Terminal Voltage Measurement

! B &L HA16174A Equi t :HA16174P ZEAFR: R2A20112 E :R2A20112
res of Renesas PFC IC's Thas PatNos L Pathos
lﬂ%‘%EE o 43R SMee”aas‘uNrgf;'nglvt bands: 4 bands UE‘JE:}?;LEEWA HER ?\/lee”aas‘u’\r‘gr:ngkt bands: 4 bands
@ @ SR Eetecnodn mode: Peak i Fig% EE Detect\o(rjv mode: Peak
ine mo: E> Eiv Line mode: VA
i i Standard 1: [VCCI] Class B (QP) A 10 [VCCI] Class B(QP) Standard 1: [VCCI] Class B (QP)
@) | Interleave 4o ZCD rrentl |[SonstantEMUIt ©) ) ® @ Vref Lgfi et || QR Standard 2: [VCCI] Class B (mean value) (-10d8) T2 Vel G5 i) Crom) 2o 3 Mee Eaes B I, vatue) (1008) ol
wnndmg P Power input Dynamic | Brown Load OCP, Package Temperature: deg C umF* deg c Temperature: deg C v
PartNo. | Mode | Technology open limiter L OVP2, | acuracy ’ Start 1 % Humidity: % : Humidity: % =
less detector | timer latch Limiter less OovP Out Efficiency UvLO WENEE: R3261C Measuring device: R3261C P %§ Measuring device: R3261C ©
M7E BFEAFARTE]: 2006/10/24 20:49 Measurement date/time: 10-24-2006/20:49 WE EI&E#DH‘J@ 2006/10/24 19:45 Measurement date/time: 10-24-2006/19:45 (%
SOP20 F: PFC Comment: PFC AR P Comment: PFC =
R2A20114A | CCM Yes Yes Yes Yes Yes 1.6% Yes Phase drop | Yes Yes LQFP40 par
=
R2A20104 ™M Yes Yes Yes Yes Yes 1.6% Yes Phase drop | Yes Yes EQOFPPZA‘% é
R2A20115 | CCM Yes Yes Yes 1.6% Yes Yes Yes | SOP-16 2,
s2 B o
R2A20131 ccm Yes Yes 1.5% Yes LTB Yes Yes | SOP-16 23 gg =
% kY =
R2A20112A | CRM Yes Yes Yes Yes 4.0% Yes Yes Yes | SOP-16 ®3 5
R2A20118A | CRM Yes Yes Yes Yes Yes Yes 1.5% Yes Yes Yes | SOP-20 c§>
a.
R2A20132 | CRM |  Yes Yes Yes Yes Yes | Yes | 15% | Yes | Slvedop Yes | SOP-20
R2A20113A | CRM Yes Yes Yes 3.0% Yes Yes SOP-8
ROA20133A 3% Hz) Frequency [Hz) A Hz) Frequency [Hz]
R2A201338 | CRM Yes Yes Yes Yes 1.5% Yes Yes | SOP-8 mESEL  CCM Single I 57 32 5 CRM Interleave

a5 SBEN L EPFCHIIE R
D IEREBEER T PFCHRS M A (R2A20117)

System merits of CRM Interleave PFCIC

EHHRIPThRE
@ RIEFFEFRE ® FZEOVP

TR TARRTROI BB EARIPSN 3B BT SRR R B AR IR BRI S R SIS RG2S e R R 1L BRPRIES AR OVP Sb , R EL & T BhAS OVP IhiE BRI A MBIRZ AR H AR,
{EFZTNEE , ATRA LE AR AFINE MOS IR T R4 AT R 8], PRI R, MRS T f .

Built over voltage protection. And lose feedback loop detection can stop Output pulse. EMETERE. HEENFLER PR ET D, RS GEIEE AR, FULATR I FERR S .
Therefore, bulk capacitor & MOSFET are not broken. R2A20112 has “Dynamic” and “Static’ OVP. Dynamic OVP is doing discharge

error AMP voltage gradually when over voltage happened.

Because of this, it is possible to void audible noise caused by suddenly pulse stop.

Functions for protecting systems & IC's

Feedback loop open detection Dynamic over voltage protection

BT ZCs B AW 47 5
A4 FARRM B AR E
Reduce recovery diode loss.
Possible to use normal Diode

> EAR Conventional IC
#HBE PFCout voltage

BRI ERR N
Down sizing common
& normal filter

LENEY
Down sizing boost coil

R2A20112
HiiE PFCout voltage

Filter

TANAS
HARET L. RSB SRS,
IR
RIBERRIES Tk, The feedback loop disconnection
NS LN > BRERELH, is detected, and stop pulse. SRR A OV TAEHIR 37
Reduce input ripple = o SEFRE BRI - AR SRS R I
cut Eiﬁ?egﬁl; EOE \sc;dlswx[r;case, cut MR RN SR, Reduce of a potential of
R2A20112A ;7 abnormal voltage. BLRR  ctonef Audible noise.
£ Thi ken. revention from destruction of
ACHETE FB ;12 Caa:\a;;rc‘s o bulk capacitor and MOSFET.
A AR

High voltage line less

8 R2A20111

Conventional IC
without this function

||: RN H SR

Reduce output ripple

N |

77 BLNE SR 77 22 @ NEZCDESHE / EHREIPIE ez Signal Open/Short Protection Function ® ocP ERf 877 OCP Timer Latch
FET IS 80 BB 580

Thermal dispersion,
current dispersion

B3 ZCS. 2VS B IR FF XK
Reduce switching loss by ZCS, ZVS

KA SN B B ENE TRRT, IATE 2CD A F A E R ERE , fS1L (317F) GO B
Halts GD pulses when slave restart mode operation continues for a long time under the assumption that the ZCD line is in an abnormal state.

KRSEFFEE OCP TR AEFHEZMEL TEBEFERE, $1E ($i77) D fkif.
Halts GD pulses when OCP operation continues for a long time under the assumption that the boost diode is in an abnormal state.

m

it
Counter

£100ms at 10kHz (10.

Low noise, Low profile and High efficiency = suitable for FPD-TV power

HHENELER Evaluation results

O grig AL (IR R BERS5KHE) O HEILR (BRELBRSIERZE)

Ripple current comparison (CRM single vs. Interleave) Efficiency comparison (CCM single vs. CRM Interleave)

GD ki
GD pulses

GD i
GD pulses

£ APEIT R AET B B A 1024 10

R RERAS A S L GO ki (17730)

The number of restarts are counted by an internal counter,
and GD pulses are halted when the restart state has
continued for 1,024 restarts (latch type).

BRI TE

Lok OCPIRASRY , FHATE R, EfHE [EIAE] 3.18V Y , 1L GD Bk
Restart mode operation B,

| | Zemimmms i emies

Charging starts when OCP operation starts, and GD pulses are halted when
the pin voltage reaches 3.18V. The charging time can be adjusted by
connecting an external capacitor to the TL pin.

Ripple current of input filter capacitor efficiency

® HEIEE

6000

@ OVP2IhkE

Brownout Function

OVP2 Function

5000

BT ACHIN BIEHTHE TRAIEEMAT BOEH , ATZEACHNBERTIREBERSIEFF 5.
The AC input voltage is divided and smoothed before being input to the BO pin, preventing switching from occurring

EFBEMFOVP2 EM LR & 2 M REMOVP L. RE THENBEAENR 214,
The FB pin and OVP2 pin are equipped with two OVP functions to provide enhanced safety in case of overvoltage.

@
S
<<
E
S
'§ _
o 4000 X when the AC input voltage falls below the specified voltage.
5 i T --<-- Single 8OV = R2A20108 ;5%8} 5
2z 3000 --8-- Single 100V S PFC out PFC out
= - Single 200V ‘C M interl o
5 Sindle 250V £ —B—  DCMinterleave Vin=100V
=3 ingle 3] —a—  DCM interleave Vin=220V
& 2000 Int 80V -G CCMsingle Vin=100V

Int 100V . .

-A- =

= It 200V 50 CCM single Vin=220V Tl
v Switchint
2 1000 fisseet s pan
3 40 oVP1 S oVl
@ (FB1.09) (FB#1.09)
=% 0 50 100 150 200 250 300 350 400 DovP DOVP
= 0.0 0 0.4 0.6 0.8 1.0 (FB%105) (FBX105)

#HIH= (W) output power (W)

THER (A) output current (A)

s N
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LED BBAA A LED IRz 88 IC [R2A 20134 ]

Features of R2A20134

- Non-isolated topology and step-dow
- Enables reduced BOM cost through u

XEHEHEEAN

R BTSSR,
- RIS [ E (B ENIRE) k], THAME (92%)  BINEEE (0.94) (AL TITHEMR) -
- BT 3% P 5 42 0Pl B 5 0 L R FE MOSFET , B BOM AL

Provides compatibility with a variety of circuit configurations and control methods to support a wide range of market requirements.

Features of R2A20134 LED Driver IC for LED Lighting

R2A20134 f4E &=

A R iz BT E Ko

n high-side drive for high efficiency (92%) and high power factor (0.94) (Renesas evaluation board).
se of simple circuit configuration and MOSFETs with low voltage tolerance rating.

Covering various circuit configurations

FBELTHN H®5H

Non-isolated Isolated

R2A20134 2

Ll

R2A20134

BT (75 EMISKE)) B 3%

Step-down high side drive circuit

1414
NN

R IR (RIEMIBES)) B 3%

Step-down low side drive circuit

R2A20134

Buck-boost high side drive circuit

ViN
N B 342 i B
Jr Flyback drive circuit
R2A20134
R2A20134 VAN
ViN
FHEE (B EMBRE) B 2% FHEE (REMIBRZ) B 2%

Buck-boost low side drive circuit

ZEEMERAN

Covering various control methods

MOSFET % 142 1 MOSFET-off timing control _I: EHERTIESEI AT, Averaged-current control

m%ﬁ Eﬁiﬁ*ﬁ %IJ ﬁr_zt Peak-current control

MOSFET FF /2 #2241 MOSFET-on timing control _E ZCD (MM ) 53 zero current detection (ZCD) control

@Eﬁﬁ%ﬁﬁ Fixed frequency control

HALRE

Driver IC

MOSFET

2010

Technology roadmap

Triac dimming and PWM dimming

High efficiency,

function

low BOM cost Dimming
R2A20134 ' Small size | I IC+MOS_§

' "RIK25xxx_: mm» ' Surface PKG!
TO92MOD

2011 250VDS 2012 year
>

POL

IR 2 M (POL)

er Management Linear ICs
POL

Power Management Linear ICs (POL Converters)

BB RSER ABRNMEINRS

BRE.B/NBHREESHEREHNES.

FamAEIIEEPOL ANFXRBEREHRICEFXTHNAS, LENEMOSHISIP R2J20702.

There is a trend in high-performance equipment toward placement of a local power supply close to the load to improve power supply quality
and reduce noise emission. Renesas Electronics offers a lineup of devices for such applications, including switching regulator controller ICs for use

in combination with switching elements as POL converters and the

PWM $2 | B2 —MOSFET £ F; SiP (POL - SiP)R2J20702NP

@ A FENZITHESZERN PWMIEHIEE .
MEMOSFETETF—, TUSFHE. TEZE

@ HHFMANBELE: 8V ~ 14V (IE4IB KA ESVEETIE)

@ I FKERHME: &ZKA40A

@ NE0.6V. 1 %HSHEEEERER

@ TESEIFGESERE: 200kHz ~ 1MHz

@ EitIEER IR, LU S R

@ HREZEINGE (&% 54 B UHHEKIEIT)

@ FEFTIE/WHEIE/
ZBETE(RIEEETIEE

@® KN EHZSBD

@ MFTF / KIEH . L AT B B] AR BT AR TP Th 88 (Hiccup FEE)

@ LitXHITHE. FMITNERTS

@ /A2 QFN-56 B (8mm X 8mm)

© OV OV ©
o o N &

Efficiency (%)

[es]
[e)

R2J20702, a SiP with integrated MOS.

R2J20702NP PWM Controller SiP with Integrated MOSSFET (POL-SiP) PWM

- Integrates mutually optimized synchronous rectification PWM controller
and power MOSFETs for high efficiency and reduced size

« Recommended input voltage range: 8V to 14V (supports control circuit
operation at 5V)

- Support for large-current output: Max. 40A

- Integrated 0.6V reference voltage generator with 1% accuracy

- Wide operating frequency setting range: 200kHz to 1TMHz

- Peak current control for high responsiveness

- Current sharing function (parallel operation of up to 5 devices)

- Support for single operation, 2-phase operation, and multichannel
operation (tracking startup function)

- Integrated bootstrap SBD

- Integrated on/off control and overvoltage momentary cutoff function
(hiccup circuit)

+ Design support tools and evaluation boards available

- Compact package: OFN 56-pin (8mm X 8mm)

VIN(8V to 14V)

0

1
1
1
.
I
1
1
-
1

ﬂ

ON/OFF

|
i
vl
i
1
i
i
i
i
i
[
i
i

@)
IREF
REGS

VCIN

BOOT
i“
m VIN

VOUT(1.8V)

SW Il

Controller Chip

©
>

1

|
0 5 10 15 20 25
Output Current (A)

Conditions
Vin=12V, Vout=1.8V, fsw=500kHz,

|
!
'
L
REGS i
@ '
—i | TRK-ss
!
1
]
'
]
'
]

I
] 1
e = 0] l

8 8=
=z
S
— Ishare
RAMP
I
ik

@
¢
PGND

L=0.32uH, Cout=600uF, No Air-Flow

POL 51088 / =¥ 83

me iy A IiEEER BERAR B ERE HRi% 50 4t MOSFET foy— $}4 Package
Partﬁo Conﬁ_ uration Conversion Operating Rectification Output Oscillation Output Other Functions
. 9 Type Voltage Range Type Voltage Frequency MOSFET TSSOP | QFN csp
= . [OF: ¥ES=
F&E BBz - 2
R2J20702NP POL SiP Voltage 741016V Synchronous Ry to 1MHz N @ OCP Hiceup T - & -
step-down rectification o
On/off control,
OCP hiccup function
@ F / XKz @ OCP Hiccup Th&E
On/Off Control OCP Hiccup Function

BT/ REEE], FERR TS 1L ICTHRE, FFXH MOS FET.
On/off control allows stopping IC function and turning off the MOSFETs
when in the low-level or open state.

CS EMIE E#B3T 1.5V RS, OCP hiccup ThBE/EEN, 5 ICFIMOS FET. B4, TRK-SS & i
83 A A EE B TSR ZE SGND. IC X R HAIE] , RESIE S #4E 1024 %, I IEERHBRIRES
I RTAE.

When the CS pin voltage exceeds 1.5V, the OCP hiccup function shuts off the IC

and the MOSFETs. Also, the TRK-SS pin is pulled down to SGND by an internal circuit.
The RESsignal continues for 1,024 times[?] while the ICis off, then switching
operation starts from the soft start state.

M EEEEEEEEEREEERRRRSYSTCTCTCC
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FE JF 2

Dc/DC IhaEFIR

B EZ 4 (DC/DCHHXE) ThRES &

r Management Linear ICs

List of DC/DC Functions Dc/Dc Ihaeis A Description of DC/DC Functions

Multi DC/DC Converters

& DC/DC 5 1R A3

B EEEE Dc/Dc ik 28

Fixed-Output-Voltage DC/DC Converters

Timer-Controlled Intermittent Operation Function
FELATRIRAT, B TM E T/ K ERE 1C B &R TIE, 7]
AR TP MBI IR I
When a continuing overcurrent condition exists, the
TM and ON/OFF pins are used to make the IC operate

...,

Quick Shut Function
R K HT R TE IC KRBT X & B MR E BT E AL, R
K H PWM Bk i B9 Th B
The quick shut function resets the pin voltages
when the ICis turned off, causing PWM pulse

. . . . TiFd LG B (BX) METH Ri% 50 HE
Description of Power Management Linear IC (DC/DC) Functions s || #RAX | EEE |BE ()| OuputCurentimax) | AR itegrated Parts (mx) BRFE | e | e
) -ion Phase requency
DC/DC ﬁ j’ﬁ%ﬁ Multi Purpose DC/DC Converters Range (Typ.) FET SW | compensator (max) Duty
: RIA20016 | CH1 | oot g 50V 600mA | a00ma | PEER nE nE 9% | Motor | @F/ EEH,
#it Output #% Package BE FEER nE hE ® s
I{ia . - E**"E CH2 Voltage step-down 1.8v 600mA 400mA Synchront;us relc}‘?ﬁcaﬂon Yes - Yes 2MHz SDRAM softstart wn
RIF EEE R R3S EEH HibThae BE AEER HE HE 100% omﬁ‘s}wou ﬁ)?epcnon =
b A 7 WHEE | WHEE | oswlation 15 CH3 y 1.0v 600mA 400mA m — soc - -
Application Operating Current B Output Output Max. On Ol FUmEeis piP | sop | ssop Voltage step-down Synchronous rectification Yes Yes @ ﬂ@%{,ﬁp‘ ; =
. r . FBE =y BE ~ ownolgepuotecion|  Np
Vsltage Consumption Type Voltage Current requency Duty CH4 Voltage step-up/step-down | 1+ 1O 55V 33v 500mA 350mA Synchvo?nfs%gﬁcaﬂon Yes - @E TMHz 95% VOAFE | @ ?;;‘Eﬁﬁg{fmm (40) qCJ
ange FHE DI WE Wi Wi ’ 389 =
100Hz~ o CHS Voltage step-up 13v 50mA 30mA Di rect\ﬁc;t\on Yes Yes Yes CCOH) k?ackhgwm brightness =

M5291 FE 2540V 1.4mA 200mA Z 85.7% O BEBERGEE — WERE oi%En WE WE adjustment s

g,}iﬁ% 100kHz peak current limiter circuit o o CHe Polarity reversal -7.5V 100mA 100mA Di rectification Yes — Yes 500kHz 90% CCD(-) %Egﬂlﬁgmr £
! y DTC FIE %

Lozl Voltage step-up, @ ﬁ?ﬁﬁﬁﬁnemm @ - ) (100 | @p CH7 | Voltage step-up A4LEDS(20mA)|  35mA 30mA Di reDct%cFaLt\on @f @f @E 95% LCDBL E%Wfﬂﬁg gﬁ
voltage step-down, 25-18V BRI ~300kHz 0~100% | @F 3 ;;;;ﬁup ® %&Em ' ®) S
polarity reversal Open (3@ DTC on/off control zon;[(a;s:zeég:rgﬁf ]

13mA collector 150mA EHIRE) RN @DIC =
' e Zinputprioty contol g1y , @ e {1 B 75 PR 61l B B @ iSRRI @ 7/ k= g
s 25-35 on/offcontrol N input | (19 Peak Current Limiter Circuit Output Short Protection On/Off Control o
niew oo R ecion 9chronous opeation BN AR ERSCEREENEWE, TR ERTE  MEHHETEE, SEETATER, X TEEF 0 E ET RS L OEHES, B/
iktaes - FP o 1T B I S BIRSC B R IR T REIA B 0.3V (A7) MU LAY, f : : fls

NG5 Vol\ttage stepup, ] [Ty @ | — ;ﬁ?iﬁ%J%@%%m%ﬁAﬂﬁtmk g The output pin voltage is monitored, and the
voltage step-down, 2-input priority control g\ B 3ET Z LSRR A = power supply is shut down when it drops below Enables the power supply to be turned on and
polarity reversal, o OF: VES = soft start, external input HEE RN, FHEE XA . ;
backlight control 86-25 95mA i 1A 90% on/off control : i - e . N a specified value. off remotely. Output is started and stopped

g - Totem pole © Wi ;yn‘(hfgnosilopﬂcamﬂ Peak current detection is accomplished by connecting a resistor according to a control signal from the system
output short protection ©~Pulse by Pulse (RSC) between designated pins. When an overcurrent condition controller
@DTC causes the RSC voltage to drop more than 0.3V (standard), the :
V62216 HE charge current to the oscillation capacitor increases suddenly,
- SRR EE i i minimizing the output switch’s on period and turning off output.

KIE _ @ F/ %828 PGP 9 P P 9 P

Voltage step-up, 09-15v 850uA Open Variable 100mA ~ 195Ktz 87% on/off control B ®) @®)

voltage step-down collector

HAIGT14 | M @ pTc (ZHETEES) ® ®BEzh ® Pulse by pulse CLM

iR P .
Voltage step-down, O F /x4l ae | DTC (Dead Time Control) Soft Start
lari | - - N sy - N s s s . . =
Z:ra”ty fevere Oty e (6) BUERRBEREH 0L, MEERANSHHARER  ZRGEBRMFHAPWME R REE, BFILEOCDC XTSRRI PWM BRI, BT R
E I~ P . e B BHTHEH g % = & , o
wieo | HE DERHMELEDRABE AL BRI {TH o §§f§§ﬁ§?§ LIA5I R . B 0B B L CST The PWM pulse width is limited one pulse at a
HAl6116 | IBiE1: BE 0(%\;08;6 function, external input synchronous At Sta'itgp: a d?|ay C”.’CU”: prevents the output TR ) time to provide protection.
iR EpsAER Mm’giﬁ) operation, from rising until the input power supply A system that gradually increases the PWM output pulse
B2 EE 3.9-40v 85mA Totem pole S1A ~600kHz ES b’E (HA16114/120) stabilizes width after power-on to prevent overshooting due to a
CH1: Voltage step-down, ’ - (Set by ®HEH ’ " ;
polarity reversal DB pin) soft start, external input synchronous sudden rise in the DC/DC converter output. This
CH2: Voltage step-down operation P function can be enabled by adding a CST to the DB pin.
HA16121 BiE 1 BEE %ﬁfﬁﬂ?ﬁnction =
S ﬁ#}i% © Vref T EARIPTIAE
a’]%v' & Vref overvoltage protection function
:Voltage step-down,
lari | - ab Iy ab s
g e @ EMBER AR TEDE HRi U T A © vref i B ERIPTIAE

Vref Overvoltage Protection Function
Vref S N2 P B i B3 [EARIP LB, B LR KENTRN Vref E R
IR EAER
The Vref input also has an on-chip overvoltage
protection circuit that prevents excessive

T Hitti Output BAFR B Package intermittently. This makes it pOSS}F)\e to configure a output to halt immediately. voltage from entering via the Vref pin and
= & F b ower supply with sharp drop-off characteristics. i icei
e EFH E;ﬁ ,?ﬁa;]f ) T e oﬁﬁﬁi e HibThE P! pply p drop damaging the device internally.
Part No. Application Operating WIS i Output Output Max. On Other Functions SIP | SOP | SOT
Voltage |Consumption Type Frequency Bt

pa—, Voltage Current uty

M62220 . e . - . e
660 20330 L) | Fee) | — © TR ERPThEE @ TR R B RFIhRE

4157 oKz Overvoltage Protection Function Overcurrent Protection Power Good Function

M62270 So0un 033y [ Bt P S P R KR, IR A R R P, (RIPEBIRFE B o it H R AT ATIR #. B EE THAFEFINE TR ZINEER BRI AR A E R H R RS, TR R
: 3. — _ | 6ps . . ¥ o B 47 L St e g S
) © When the voltage is excessively large due to a IR ﬁiﬂfgﬂﬂ?‘ﬂmégﬁﬁ‘ﬂ" SEARR )
- 100mA BRARPESE problem such as a multifunction in the load, the This function limits the output current to This is a pin that indicates when the converteris
M62290 2353 Open Overcurrent protection circuit overvoltage protection function operates to prevent it from becoming excessive. There are supplying the normal output voltage. It is driven low in
Voltage step-down 7800A ol 90% LS) | Fre) | — protect the power supply circuit. two types: one with a with vertical drop-off cases where it is necessary to indicate the poss?bility that

6-15V 50V 120kHz characteristics and one with “hook-back” the power supply output is outside the regulation range.

TS drop-off characteristics.
S70pA — | — |cre)
24 RY N ER 3.3VEiH)
M62292 Erpeat
292:33/18V B ER TThEE
M62293 A1V 1.0mA 293:33/2.5V 30mA 110kHz Dual-voltage (input voltage and 3.3V output) N
detection function




B JE 2t er Management Linear ICs
ME 1GBTIEZDER NAT e B a2 7EE 1C [R2J20071BNS ) Photoflash capacitor charger IC with IGBT driver R2J20071BNS £13:03 Shunt Type

N E IGBTIRKFNR HILAT B A& 7T IC[R2J20071BNS] FEBRER ICTmAT!
Photoflash capacitor charger IC with IGBT driver R2J20071BNS New Shunt Regulator IC Lineup

WmEREF AN AR FRERENAHEBERQUMERTADBMANEELEERESE R, 8B HFBRESIC
4t HA17431 Z5|FIUPC1093.1943~45 A R BB TEESR HATT431GRIIE X HEME. SHE. NLH~ZRZRT,
@ FHOATEENE SRS AR - Self-oscillation method with fly-back transformer. ppc1093\1943~45%E['cTJ/J\ﬁ!ﬂ%%%ﬂﬁ%&?ﬁ?ﬁ@E@Fﬁ:%ﬁuo

¥ Features

@ FTHELRGMATEZE NI R =FN Y EZEEN F, - The charge completion is detected by indirect detection method g
IR M EE SR MIpE RN with tertiary-winding or direct detection method with secondary-winding. For applications such as output voltage detection in all sorts of electronic devices and as reference voltage sources for A/D =
—_ ~ - Hi i1 i i - 0, . . . . . . .

@ EHEELIL R ERUBE: 1.0V£1.0% g"ghnprecf'o“ g‘;,;gfocgzp'ztg’”gztec“gn voltage 1.0v+/-1.0% input, Renesas Electronics supplies a variety of shunt regulator ICs, including the HA17431 Series and the 1 PC1093, uPC1943, g

3 -S>Ma ackage : P D X 20X 0.0mm . . . . . . . .. . —

@ /JEUEEE: DFN-10(2.5 X 2.0 X 0.6mmt) -Built—i:highgvoltage(60V) and Low Ron(0.20hm) Neh MOSFET for Power Switch uPC1944, and uPC1945 Series. The HA17431G Series delivers high-voltage and high-precision characteristics in a compact =

® W%%ﬁﬁ*fﬁ R (60V). fRF@AFE (0.2Q) Neh MOSFET | - package, while the L PC1093, uPC1943, uPC1944, and uPC1945 Series include compact-package and low-voltage models. %

o }E%m{%#mﬁb“ - Low voltage protection o
o fRA ERIATIEE (UVLO) -Thermal shutdown =
o H KT TRE - Maximum off time limitation for Nch MOSFET =
® Nch MOSFET &z ok 5 [#7 Bif i8] R 1 - Overcharge protection for open winding HA17431G % ylj E"]ﬁ:ﬁu Renesas HA17431G Series Features EE?JEEFH Eﬁﬂﬁmﬁ“ Example Power Supply Circui ;'_g-'
o TEEE (. =HM)) FFI&{RPE % - Primary side current is adjustable by inputting the DC voltage to CHGADJ terminal. e 1 e o o DI — R 2

@ 15id [ CHGADJ E I NFB JE, AT 2R RS IR MR 7 - IGBT driver is adjusted to Renesas's strobe IGBT. o ;FH;;*:J};E%;;}T%MT?WE‘ EEERE Primary-side power supply . S\S/econg?:ryé;ide power supply oo

= y & (Vkmax): 40V 1 1 1 5.
IGBT] SEITERTEIN AT IGBT HAS ST S 45 = ! o o1 T oo
o IR ENEE £ R BE A AT R4S ESS T SN e FE (Vref 25°C) o i r
. AC rectifier circuit I
- — — : 2500V£0.5% (AR) FrmEs O | ks i
iz F BB 3% o= {51l Application Circuit Example : 2.500V+1.0% (FRAER!) Suitching 11— .
ST @ MUEHTFiz&/N LR/ REREEAT, MEEEHEERE - i
oo REZER: MPAKV. MPAK-5V. UPAK Al gRetE !
> 1
s FANEL: T0-92 !
f} Flyback K-REF B R R ¥530: HA17432G (UPAK) i
Ve Transformer Vout *BEE |
O T ! vbat[ 1 # ju ! Photocouple%
i Ik RR=H=DN | Cout J FFBHAE S UPC1093. UPC1944 % HREETEE S IPC2933B. UPD120N33 %
NT S 2 . Achieve both high voltage and high accuracy compared to Shunt regulator such as uPC1093 or pPC1944 Series regulator such as 4 PC2933B or 1PD120N33
| N2 H el 9 : 9 9 y comp SIS 5 1C AR FE = IR A0 DC/DC S 4 B8 A0 S e 7B, T BT
e MoNI| _DRAIN] T conventional product. HLUR - 3F LR FE 5 1 75 AC/DC FL IR 0 — 40461 th P FE A0SR 22 40 P B vh , 3 FHE R A
T Max. cathode voltage (Vkmax): 40V Fo BT SH B ERERNNBAE, HRURERBITAMEH .
FULL Reference V0|tage (Vref at 25°C) Series regulator ICs are chiefly used as post-stage power supplies, after the DC/DC converter in
47 — Secondary MONI :2.500V tO.S%(A type) the secondary-side power supply, to provide power to analog circuits. Shunt regulator ICs are
Goge| | P o, [ | B : 2500V::1.0% (Standard type) usegprovie eeence vlagen < seconcay eyt voage e Cetecton crtf
P l l l - Abundant variations in packages including small surface mounting toitto the primary-side controller for error detection.
CHG package for equipment downsizing. @ HEHEEEERE
o |charee > Switching Control — Surface mounting type: MPAKV, MPAK-5V, UPAK @ FEE BRI IR R e
D |enable I | Through hole type: TO-92 Ref | N
21 £ ciean A K-REF pin reversed type: HA17432G (UPAK) pelclEnceoltagcldEnCTation CHEI R
o e Charge Primary - Switching power management error amplification circuits, etc.
T % adjust Noise detection =
TEST filter L PGND
N/ = i
[oo] [0 |  obe GET FrmE 5l Product Lineup
1
Y . o REE (1.25v) & FRgEEE (2.5v) &Y
IGBT On/Off % IGBT driver Im B Low voltage type (1.25V) Standard voltage type (2.5V)
tem
HA17L431A HA17L431 HA17431V HA17431H HA17431A HA17431GA HA17431G
o R Vref(V) 1240 1240 2,500 2,500 2.495 2,500 2,500
i o eference voltage
BT Package WEFYE Efficiency R K
Maximum cathode \;olta e VKAW) 16 16 16 36 40 40 40
DFN-10pin (2.5 x 2.0 x 0.6mmt) 9
Top view BRSO RMEE - o PRBRRR K(mA) -30~+50 -30~+50 -50~+50 50~+50 | -100~+150 | -50~+100 | -50~+100
220 Efficiency vs Primary side peak current ey Taasic ontinuous cathode curren
5V, Taz -
750 R BERERE (%) +1 +1.5 +1 +1 +2.2 +0.5 +1.0
= - eference voltage accuracy
70.0 —u
=3 ] Pin A t (TOP VIEW IS | = 3
RS Pin Arrangement( ) £ 650 — e Oper aunﬂiﬂﬁeﬁe range Topr(°Q) -20~+85 -20~+85 -20~+85 -20~+85 -20~+85 -40~+85 -40~+85
DRAIN[1]O [6]PcND g 600/ —e— e P e ’
o 7 e HA17L431ALTP HA17431VLTP | HA17431HLTP
MONI[2] [7] (TesT) £ 550 MPAK HA17L432ALTP - HA17432VCTP | HA17432HLTP - HAT7431GLTPA | HA17431GLTP
w
Bottom view vee[3] (8] GBTGDR = 200 MPAK-5 HA17L431ALP — HA17431VLP | HA17431HLP — HA17431GLPA | HA17431GLP
FuLL[4] [9] FLsw X 450
B 400 & Vbat=17V _| HE T0-92 HA17L431AP — HA17431VP HA17431HP | HA17431PNA | HA17431GPA | HA17431GP
CHG[5] [10] cHGAD) & A e Vomteosv Package
—fosmm 35.0 —— Vbat=3V | T0-92MOD — — — — HA17431PA — —
30.0 |
josmm 09 ) 1] 13 i _1'5 17 19 UPAK HA17L431UP | HA17431VUP | HA17431HUP | HA17431UA _ HA17431GUP
MBMIEEEFIA] Primary side peak current [A] - HA17L4320P | HA17432VUP | HA17432HUP | HA17432UA HA17432GUP
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FFEE

HEI R AERHET

External Package Dimensions and Pin Arrangement

HA H Bz Ea7 IC

Other shunt regulator ICs
HERER ICHITZATAXBIENRIGEBANEERER.

Shunt regulator ICs are widely used as feedback circuits in switching power supplies and as reference voltage sources.

WPC1093,1943~45 HI4E &

AR B IEIRAE 2.5V B ER 1 PC1093
(5ETHAMARR431) F1.26VEEEBE> MR
« The product lineup includes the PC1093 with a standard 2.5V

FERISERR IC

Features of PC1093, uPC1943, uPC1944, and 1PC1945 Series

reference voltage (equivalent to 431 from other vendors) and
models with a low reference voltage of 1.26V.

FrERTRERR IC

Shunt regulator ICs

Package MPAKV MPAK-5V UPAK
A A NC NG NC o PS R A
| [ B
Pin Arrangement
(TOPVIQWZX“I R K R A K R A K NC NC K K K A
HA17431GLTP HA17431GUP HA17432GUP
HA17431GLTPA HA17432HLTP HA17431GLP A17431UA HA17432UA
BE HA17431HLTP HA17432VLTP HA17431GLPA HA17L431VLP HA17L431ALP HA17431HUP HA17432HUP
Part No. HA17431VLTP HA17L432ALTP HA17431HLP HA17431VUP HA17432vUP
HA17L431ALTP HA17L431UP HA17L432UP
Package TO-92 TO-92MOD *1R : Ei# Reference
A : PH#R Anode
K : BA#& Cathode
NC : kiZ# No Connection
Pirﬁ\rg?:rﬂm PS : MEBXBE&BRAEMEM (2kQ)  Built-in Photocoupler Bypass Resistor (2 k)
(Top view)
S SMER T (mm) IR (mm) FFH%E (mwW) WS Ko Hko ¢PS
*1 RAK RAK Package Size Pin pitch (mm) |Power dissipation (mW)|  Abbreviation
HA17431GP MPAKV 1.5x2.95x1.1 (0.95) 150 LTP
nm;ﬁ}g&ﬁ MPAK-5V 1.6x2.9x1.1 0.95 150 LP REF
HA17431Hp HA17431PA UPAK 2.5x4.5¢1.5 1.5 385 uP
HA17431VP T0-92 5.0x4.8x3.8 1.27 500 P, PN A
HAT7L431AP T0-92MOD 3.0x4.8x3.8 127 300 P #%%E Symbol (HA17431VLP)

HBERERIcFmZRI Shunt Regulator IC Lineup

FRAER
Standard type

(¥ 2.5V EABE. 5ViiH)
(Support for reference voltage of 2.5V and 5V output)

R R
Low-voltage type
(X#1.26VEfEREIE. 3.3VHH)
(Support for reference voltage of 1.26V and 3.3V output)

KRR /Y

Low-voltage, compact type

uPC1093

LPC1943, uPC1944

uPC1945

(¥ 1.26VE/EBE. 1.8V~3.3V BIRAEEH H)
(Support for reference voltage of 1.26V and ultralow-voltage output of 1.8Vt 3.3V)

Shunt Regulator ICs

. AEE (V) @B AEEE
ma WA (A) | EEEE (V) BE (%) HHBETEHE() |Absolute Maximum Characteristics S &iE
Product Name OutputACurrent Referenc\?Vo\tage Accuracy (%) | OutputVoltage | $IANEE(V) | EBH%K W) Package Remarks
(A) V) Variable Range (V) |Input Voltage (V)| Total Loss (W)
048 8EMISOP 8-pin SOP
uPC1093 0.15 2495 +2 25~36 37 2% SOT-89 —
0512 SC-74A
LPC1943 005 126 26 126 ~ 24 25 16% SC-62 for ﬁgﬁjjﬁfﬁp“ o
N 0.385 84 SOP 8-pin SOP 324 3V AR (5 1 PC1093 EARE )

FCIER 005 126 +26 126~ 24 = 16 SOT-89 For 3V power sup;;\ies (pin-compatible with 1PC1093)
UPC1945 0015 126 +2 126~5 6 009 SC-74A 255 1.8V AR

For 1.8V power supplies

*1: BHTF 16cm? X 0.7mm FE B B _E R

*2: FEHTF 75mm? X 0.7mm PEE A B4R _E Rt

*1: When mounted on 16 cm? X 0.7 mm ceramic substrate *2: When mounted on 75 mm? X 0.7 mm ceramic substrate

er Management Linear ICs

Shunt Type

FRERFRERR IC

Series Regulator ICs

BRETRER ICOMETHLD, HIZRTESHHBRE. B, BT RERES ICHRERELY, BB TXEESH
RERYRE L R B B AR FR TR

Series regulator ICs require few external elements and are widely used as simple power supplies. Due to their excellent noise
characteristics, series regulator ICs are suitable for supplying power to analog circuits that are sensitive to noise.

BEREREER ~mFEY

Series Regulator Lineup

® BRiT AR MBESML, FRATIEEFHN / T R s i
it (8] FR E 2 /\B9{K B FNEL (LDO) « Series regulator ICs TREE. ] 020 RI oma s
£ 1) = Low voltage low power consumption SOl SRR <l
{EEIJJ % E,] CMOS i — *;F’Eﬂ Standard type | uCELZ?Ecxtge;g\s/l lo =300mA output
@ &H 0.1A~ AR 2R HER 1 PCTBLx R 3%

WPD121A10 R *

V0=0.95V ~ 1.15V  10=2.0A ¥t
WPD121WxxA B F *

Vo=1.8V ~ 3.3V,ADJ  lo=1.5A #itH

M PC78Lxx Series, etc.

F / KIhgk
On/off function

@ FH1IV~1.5VH M HBE

- In addition to standard type regulators,

HPD12115 *
low-saturation type (LDO) products with minimal input-output ey i
. . eries
voltage difference and low-power CMOS type products are RiFnE Low-saturation type H V02095V to 11V, Io = 2.0A output
available. 1 PC29xx R F1% HPD121WaxA Series®
X . . Vo=1.8V to 3.3V, adj., lo = 1.5A output
« Wide range of output current specifications, from 0.1A to 2A MPC2OARIIR L PC29xERT LPDI2115% ' i

1 PC29xx Series, etc.

1 PC29xxA Series, etc. uPC29xxB Series Vo=1.5V lo=1.04loU TRy

- Wide range of output voltage specifications, from 1V to 1.5V

frE R = IS AR

Standard Type Three-Pin Regulators

- HEE (V) 43 B K FE (B .
% § maE g?pju?clﬁr(;)t Output Voltage (V) Absolute Maximum Characteristics £1817
= | Product Name BARE() | BRE W) Package
(A) 33 4 5 6 7 8 9 10 | 12 15 18 | 24 |ipiVoltage (V)| Total Loss (W2 g
iE é‘ M PC78Lxx 0.1 O O O O O @] O 30% 23 SOT-89
T
= i e EATASEE: 4.5V~30V 8 &HISOP
= | H ARG 005 Output Jvoltage v;ab\e range: 4.5V to 30V 40 044 8—§in SOP
*1: 10V 12V 15V = REVE AR E (B3 RABEM) A 35V,
*2: ZNFEEARE . *3: XHTF 16cm?( E0.7mm) FEBER LA,
*1:The input voltage (absolute maximum) is 35V for products with 10V, 12V, or 15V output.
*2 . Limited by internal circuit characteristics.
%3 When mounted on 16 cm? (0.7 mm thick) ceramic substrate
cMos 8 [E 78 CMOS Regulators
5 HAEE (V) YRR EEE
RE gtusu?ﬁ::‘)t Output Voltage (V) Absolute Maximum Characteristics S k1o
Product Name WARE(V) | BH%W)" Package Features
N 1.0 1.5 1.8 2.5 33 5.0 ADJ Input Voltage V) | Total Loss (W)! 9
2 %2 SOT-89
U PD120Nxx 03 O O O O 6 0515 SC74A —
» W/ KINRE
LPDI21A10 20 @ 6 10 TO-2525pin | G off function
» W / RINEE
UPD12TWxxA 1.5 @] O O O 6 10 TO-252 5pin On/offfunctﬁ;n
- GEES [
uPDI12115 1.0 O 6 10 T0-252 5pin On/offfuncr?on

*1:

ZHEEEMARS . *2: FHTF 16cm? X0.TmmBERKR LR  *3: FHF 75mm? X 0.7mm & B BEAR LA
*1: Limited by internal circuit characteristics. % 2: When mounted on 16cm* X 0.7mm ceramic substrate % 3:When mounted on 75mm? X 0.7mm ceramic substrate
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R & 1

Low-Saturation Regulators

= HEE (V) EHBRATEE
g:ﬁ:cbuﬁr r(en)t Output Voltage (V) Absolute Maximum Characteristics bt e
Product Name BARE(V) [2H% W) Package Features
(A) 1 26| 3 |33 5/6 /7|78 18 | 24 | nputVoltage (V)| Total Loss (W) J
%2 = RBM=ERH
HPC29Lxx 0.1 o0 ) 16 2 S0T-89 Low-saturation, 3-pin
10 SC-64 =
R =EH
HPC29Mxx 05 O o0 O 20 0 63 Low-saturation, 3-pin
LPC29M33A o5 o 5 % 10 SC-64 af=am
U PC29MO5A : - 10 SC-63 Low-saturation, 3-pin
10 SC-64 —
REFN =&
U PC29xx 1.0 @] O 10O (@] 20 10 63 Low-saturation, 3-pin
uPC2918 10 SC-64 —
uPC2925 10 O 20 Lovﬁ?ﬁiﬁ ﬁﬂpm
uPC2926 10 SC-63 g
LPC2933A o o 5 % 10 SC-64 af=sm
L PC2905A : - - 10 SC-63 Low-saturation, 3-pin
10 SC-64
REAN =
HPC29xxB 1.0 O O 16 10 5C63 Low-saturation, 3-pin
10 TO-252
HH / KINAE
1 PC295xx 0.1 e 20 048 8 &I sop On/off function
HH/ KINRE
1PC3033/05 1 O 0 8 125 T0-126 On/off function

A

#1: SZPIER A B AR o
*1: Limited by internal circuit characteristics.

HA 17T &% =BfalEs:1C

HA17 Series Three-Pin Regulator ICs

ZHRESR ICAZHMABEZLH
ERATFEMREMNERE. SEHHAXRERARERENREMARZTIZFIZEBIF.
These 3-Pin Regulators IC Lineup always supply a stable output voltage, unaffected by fluctuations in the input voltage. They

are suitable for use in audio equipment power supplies, for stabilization of unstable voltages of multi-output switching
regulators, and for power supplies of various kinds of control devices.

*2: BT 16cm? X 0.7mm FEE FE BE4R AT

@ HHBEERZH
©® HNESTRIFER: BIRREIBE. S EEMRHIEE. HEBTHFER HIE K
@ TIERESERE: Ta=-40~+85C
- Variety of output voltage grades

- Various built-in protection circuits: current limiting circuit, chip junction temperature limiting circuit, internal power dissipation limiting circuit
- Wide operating temperature range:Ta=—40 to +85°C

EBEETEESS  Series Regulators
® ERTHE AR
@ AR ER D
@ BRIt EE
-Suitable for precision, high-stability, low-capacity power supplies (up to 20 W)
Extremely low noise generation

-Facilitate circuit design

FmzA5 Lineup

B (~20W)

B8/
b/

Mo, s TR E RV B R E .

*2: When mounted on 16 cm? X 0.7 mm ceramic substrate

[}
AC100v}

—

FE X4 o A3 [ AR F B 51

[Ap——

i tH B8 [ 7 B #0354

Features

Example of Fixed-Output Regulator Circuit

Qutput Voltage Precision & Grade

hazsoouafe
T _I_o.aa,m O

T Common

Fa it

B R 2% (FRth)
Power Management Linear |Cs (for Battery Chargers)
wHEEH ICEXER

er Management Linear ICs

Battery

Charge Control IC Roadmap

~2009

rEEH IcERFET

A | 1
L | | —
For x{lé;ﬂtendﬁc%gg‘ﬁ)lications : : . iﬁ USBIEEL 2%
[ R2J20052NS ! ° ;“E'_“"Jb'e ﬁ"l}’fﬁadap‘e“
1 INBUETSE
R2A20050ANS ® R .-Ul'gg-;g%im Ték:f:m
. t| t) [T °©
|| @ ® % Uss 7R | @ mERE ETARRGEE
= - Compact package I « Suitable for USB chargers | « Integrated JEITA profile support
g DFN-10 (2.7 x 2.5mm) ! @ I°CH%] . iC control !
= . '
5 FERE 28 F (RSB I 1) |
For charger applications (with primary-side control) 1
1 S
@ NERE JEITAFERIEIE | EVE
(AREF IR TR R K  FRHR ) ! oSy eI GOl
« Integrated JEITA profile support (control of charging 0
voltage and current according to battery temperature) :
T 1

2010 2011~

Charge Control IC Lineup

Bat. Function Protection
Type ] g s
= 5z |3 £ g o = Ei
S | 2 o o =) S g
2o <] g g g =S Sl. |E¢| ® s |& |2 |8 | 5|8 |2a
o= = 24| S £ HEREEIE [ Sc|S8c| ¥c| E £ a | o8
S 2 |29 > | w = Slac|lew| © 2 |2o|56| 58| Ls| = = |29 @
s| E| = ve |2 (2512 | | £ |25 SE|28 2 |5 |[$888|2€|28 5| ¢ |28 B
& | = Z 5= S |%2 E S |a |SE|R2 BE| 2 |5 |52 8|52 28| & |5 £S5 <2
PartNo. | 5 | Z = S8 S |68 & |2 |4 |82 (23|38 E | & 5383|388 & | £ |SS &
M62237 O @] 2.5-15 1.25 SOP8
R2520035 O 2855 4.20 O @] @] 2 O O @] O O @] O O @] SSOP20
M62244 O 3.0-6.5 4.20 2 O @] O O O O O O O SSOP20
Mé62245 O 3.0-6.5 4.20 2 O O O O O O O SSOP16
M62249 O 4.75-6.1 4.20 O 1 O O O O O O O O QFN28
M62253A O 5.0-15 4.10/4.20 2 O O O O @) SSOP16
R2520030 O 4.75-6 4.20 O O 1 O @] O O O O O QFN28
R2A20050A | O 4.0-5.8 4.20 O @] 1 O @] O O O O O @] DFN10
Mé62242 O 5.3-15 4.10/4.20 O O @] Realized with MCU SSOP16

S EE (V) 7 (mA) Package Grade HA178Lxx Series HA179Lxx Series
Output voltage Current UPAK(SOT89) TO-92MOD Standard +8% 4%

50 100 HA178L05UA HA178L05/A/P/PA A Grade 5% -

8 100 HA178L08UA HA178L08/A/P/PA

2 100 HAT78L12UA HAT178L12/A/PA

15 100 HA178L15UA HA178L15/A/P

5 100 HA179L05U HA179L05/P

-8 100 HA179L08U HA179L08/P

12 100 HAT79L12U HAT79L12/P

-15 100 HA179L15U HA179L15/P

Ihieis A

@ ritiE AR N ThaE

Battery Connection Detection Function
i TH BRI R o TH B R & B i EEREAR AN AR IR A M A R ThAE
BT8R E TR R BRE.
Outputs the TH pin voltage. The TH pin is used for both battery connection
detection and battery temperature detection, and the MCU determines

from the output whether or not a battery is connected and, if so, its
temperature.

@ WhRERMINEE
Temperature Detection Function
8] Tdet EMI4 N SE R FBE (AT Vevref) FRSMNERHVEIFE FRAS 5 BIRE /R o 18
iz e R e iR
The voltage divided by an externally connected pull-up resistor (to Vcref)

and an external thermistor resistance is input to the Tdet pin. This voltage
is used to determine the temperature.

Description of Functions

@ EEEFERER N INEE

AC Adaptor Connection Detection Function
fE 3 Adpt SW BRI ERE S  IZEMZA "H", MINERER . 550, AT
BESENME, MEETB IR, —B Adpt SWEMZEHR “H”,
HREIEFTE, HNHEERFENX .
The Adpt SW pin is used for AC adaptor detection. An adaptor is
determined to be connected when this pin is driven high. Note that
adaptor mode has priority, so if the Adpt SW pin goes high when charging
is in progress, charging stops and operation switches to adaptor mode.

@ EFE 1L TR IIAE
Forced Charge Stop
B STPERIZEA L ", ARGIZIE TR
LR LED IR, B ER 2R H AR
This function enables charging to be forcibly stopped by driving the STP
pin low. At this time an LED goes dark and the timers are initialized.
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ZioARBKAERERBRS [R2J24020F/50F] A R A 1=
Smart Battery System for Notebook PC “R2J24020F/50F**” Power Supply Monitoring

B — RS S R RS EIE . it RiP WFERFAREEPHEMER, #EIDRENRZ M, WRERNBEA 1% BIREFEBR A CMOS BIgER .
High-precision battery charge remaining management and battery protection functions in a single package AAESEEEERETEEBNNIRATIGER, MEBTFEEsEREBIIFHNERFSEL,

Renesas Electronics produces a variety of peripheral ICs in response to a range of customer requirements, including

g = ) . . . . o .
=5 ¥ = Features single-function CMOS type devices with a voltage detection accuracy of £1% and low current consumption, single-function
£ @16 fi R8C CPU % —SEHREE L + 16Bit R8C CPU core—Low power consumption bipolar type devices supporting high power supply voltages, and multifunction type devices such as sequencers for controlling
= O BEADRBESIEE S EBERNBE, HERIE + High Precision A/D converter for more exact battery remaining the power-on sequence of multiple power supplies.
£ @E R EIE—TSSOP48 (R2J24050F*) detection and reduction of power consumption
> - Smaller and Thinner package—TSSOP48(R2J24050F**) 8BfiLic Reset ICs
= (%]
© — 3 e N nls >
= O 7 R R E &4 T E RS ThRE R @i IEE A +19% BITHFERMAIAIRER g
) . . X Single-Function Devices Supporting High Power Supply Voltages Single-Function Devices with 1% Voltage Detection Accuracy and Low Current Consumption
z Bt RAREREE Battery Solution Roadma 5
. 4 2 P us i HMEE Vs(V) A E Vs(V) — i =
Category Par: No. Package Detection Vgltage (Vs (V) Detection Voltage Oran D CMOS Package g
2 FP 1 (Vs (V) Lp o
A Fo R A (GEIR R BRI 25) RNAS1953AFP ¢} 50 RNAS1BSOFLP o) =
P Iy voltage detecti o
(voaﬁaekgwseugggyvr(‘\)n:aeg)e e ISP ) . j-? izi;iﬁ;i 8 £
EBEEUES T -
) BN ERD GERR E R ) RNA51957AFP O \/ar\];b\e by using 44 RNAS 1A44FLP (@] -
SiP @itklF lCEﬁ;&Z‘?&Eﬂﬁ‘ﬁS‘O" RNAS1957BFP 0 external resistor 31 RNA5TA31FLP )
«In Planning Stage ANAS1958AFP ) 3.0 RNA5TA30FLP O
SiP o 29 RNASTA29FLP o)
° :g&ggs{c&?;% RNA519588FP © 28 RNASTA28FLP 6
s @i RS 1 4o e FRRT IR 29 2- 15V P HOAE RS — MU 27 RNASTA27FLP RNASTB27FLP O
9 g P @1 WDT (AFE) *2: ATB TN AR FBARFF B M BB FERTIRTE A 2- 15V WEOER —MUE 26 RNA51A26FLP @]
#H S @5 /DA KE S @Nch FET 5 EMFF X *1: The detection may be set within a range of 2V to 15V. 14 RNAS1B14FLP o)
E .EE{EA/D . WQ*bit R8C CPU ‘ * 2: A(constant-voltage output), B (open collector)
S High performance, ow power consumpion O s 5 R B S S ThAE R @7 5% % 1) F AssP
- Compact space . On—cﬁip W%T (AFE) Multifunction Devices Such as Sequencers for Multiple Power Supplies ASSPs for Memory Backup
- Fewer initial calibration points . N-ch FET high-side switch e pren
- High-precision A/D converter % e e g P ES e e Package
: :ggglrjz\é%dsgaﬁn\'/\vr)a«erga&rredg:aracteﬂsﬂcs Category Part No. Function T 0 Category Part No. Function s
2§83 -CMOS F EARBE1.00V R MBEAE " "
! L } Z—Ck?;nne\ CMOS reset RNA52A10 Reference voltage: 1.00V O AR RD3ST24 {iﬁﬁtﬂﬂ%ﬁﬁﬁ/{kﬁ} @]
2008 2009 2010 Variable detection voltage Standby controller Puts MCU into standby state
LRI R 2% JREhEF 3.3V—1.8V.
Power supply sequence controller R 1.8V—3.3VHIE
RNASOC27A Power supply sequence: Startup: 3.3V o o #3WE  Package Codes
L — 1.8V Shutdown: 1.8V — 33V FP PRSPOOOSDE-C  LPMPAK-SV  MM:MMPAK-8  Us :SSOP-8
{& F siP (R2J24010F ) HYJHR jth S {5 Example PC Battery Implementation Using SiP (R2J24010F)
. —
+O Buge Sy |—|<—| e RJKO358DSHSOP-8) S icERTRG Reset IC Usage Example
o\ o RJKO358DPAWPAK)
< 2537 . L
: U L L RJK0362DSP(SOP-8) %ﬁg;’;’ — — 5= Monitoring  =====1 P il Output
M
EEIMECR Intermediate tap o PA2720AGR AC 100V AC/DC $'7|: Bt 12V
FE R T removal detection u PA2721AGR commercial AC/DC unit DC 12V
No need for external CR 1KB x 4 Flash memory power supply
No need for initial calibration Iil
Built-in OCO (2 circuits) +Term. T ol RNA519578
Power supply Lonitc] o S Ty
> SMBus 16bit i p e %ﬁﬁﬁ ;
wer [e[atl s B N
IF CPU - Regulator I__O__g_g(_)(_)__s_g_é_:_ ————————————————————————————————————————————————————————
SDA — | >
ASAD Analog output : or
Integ- !
. FET control 1
fation Overcuert 1 e | RNA52A10 E""." 3.3V ASIC L L ryiety e
circui etect. N . | MCU I -
RKZ5.6B3 I I Wor = : : 18V or P McUwithonhip (s | FREFMES | HF DA
o : [ i 1 =i
I Current detect. SI/O [+ > Registor - I ' > I_ AAS|C : : st ncon i |nt¢rruﬁ)t : DC motor
WEBBERRLN & ByA S A/D 1= o A TR g 1 i i signal 1
S A5 ’ EDFWM e 315V TR EAEE fh&”? DES - ?SlJeFi"_u 1':2 — ; SHfES i : A 4 :
High-precision current EpEE No need for initial —}EE(JEEI}EEEE*&;B” q 9 . 1 Reset S|gnal 1 I:l :
detectonand s calibration Supports voltage detection f'ﬂ‘%*ﬁ _>|__'_| RNA52AT0 1 | RNA51957B f
S;:?L;urrent detection ci;'xécﬁon for two powersupp“e& Main boa rd : : 1

1 FF&H  Under Development

http://cn.renesas.com/products/standard_ic/linear/aspec_reset/indexjsp http://hk.renesas.com/products/standard_ic/linear/aspec_reset/index.jsp




A

@7 i DAL B2 3| ittt R
@7 EE (DAC)

c BEH: 2 ~ 36i@E

c MIEEE: 8 ~ 1211

< BERA =4 cHR

* IR E: &8 3V.5VAT
@5 /B iE D/A B8 = R R T

BIEH

Chanel count

B #r 35 S

@F11.DVC.DSC. S5 EE. TV, $TEDHL. CD-R%
-Mobile phone,DVCs,DSCs,monitors,TVs,printers,CD-R,etc.

BIRBIRBERT Data Converter Series

B H 5N E

BEFE RaR

=43 = =% o - B sk = \SE E
HaAZ. 5. B EEHIXEEHFEINEE.
Mixed digital/analog capability: the dicisive factor in automatic adjustment
and high-speed,high-precision control
E /2 M 100kHz B 1 MHz BRI 2 I D/A Bz, 45 2 ~ 36 BERNN B E 3
B R AEFIR AR CMOS #EHIE B BN IRTH, TREHHR L ZHEASE, BIAISHSHEE.

These are D/A converters for trimming applications with 2 to 36 channels incorporated in one package, operating at
low/medium speeds of 100 kHz to 1 MHz. The use of CMOS analog circuitry and pattern design employing patented
technologies enables high precision to be achieved without using special processes, trimming, etc.

FRER =4

Normal 3-wire

Features

-World's top runner in trimming D/A converter market

-Wide selection of variations(DAC)
-Number of channels: 2 to 36

-Resolution: 8 to 12 bits

-Bus type: Three-wire,|2C

-Power supply voltage: 3V,5V systems available
-Fewer channel D/A converter lineup available

D/A +1/0 expander
M62376

D/A :4to 12ch selectable

Applicable Market Areas

B RHL5MNE (D/AEE#ES)

Peripheral ICs for MCUs (D/A Converters)

Peripheral ICs for MCUs

Data Converters

DIAMIBE T M— i List of D/A Converters
:g /A g (ﬁ(‘imﬂgg) #H3E (BME)  Package (Pin Count)
= ) BITRZ | mks | Settling TSSOP SON 7
Part No. Power Serial Bus | D/ABuffer |  Time SOP | (SA) | LqFp | VvsP | DIP | (NAY Remarks
Supply Amplifier | (us (Max.) (FP/SP) | LSSOP | (GP) | (HP) | (P) | QFN
Voltage (V) (GP) (NS)
M62332/M62337 | 2.7-55 8 2 e B (300)" 8 e 8 -
M62333/M62338 | 2.7-55 8 3 kC & (300)" 8 — | =] = 8 -
M62334/M62339 | 2.7-55 8 4 kC b (300)" 8 — | = ] = 8 —
R2A20152 2755 8 2 PC & (300)" 8 — — — — R I —
R2A20154 27-55 8 4 I’ & (300" 8 — — — — 8 | M
M62342 2755 8 2 e & 300 8 8 — 8 8 —
R2A20162 2755 8 2 S A 150 8 8 — — — 8 | B
M62343 27-55 8 3 S & 300 8 8 — — 8 —
M62352/M62352A | 4555 8 sE B 300 20 | 20 | — — | 2 —
M62353/M62353A% | 4.5-5.5 8 Sh & 300 6 | 16 | — | — | 16 | —
M62354/M62354A | 45-55 8 S & 300 14 6 | — — 14 —
R2A20169 2755 8 Sh B 150 20 | 20 | — | — | — | 20 | .
R2A20168 2755| 8 She % 150 16 | 16 | — | — | — | 16 | T oomen
R2A20166 2755 8 S B 150 — 6 | — | — | — 16 | TAF eveiopment
R2A20164 2755 | 8 Shee ves 150 — e | — | = | =] 6 | FE .
M62362 4555| 10 =& x 20 6 | — | — | = | e | = [ EE.
M62363 4555 8 S x 5 24 — — — — — | R e
M62364 2755 8 e & 300 2% 24 — — — — | e
R2A20178 27-55 8 S B 300 24 — — — — 2% | JOERTEL e
M62366 2736 8 S B 300 — 20 — — — —
M62367 2736 8 Sax Nl 300 16 16 — — — —
M62368 27-36 8 S B 300 — 16 — — — —
M62370 27-55 8 S B 300 — — 48 — — —
M62371 27-55 8 St N 300 — — 48 — — —
M62383 4555 8 Shs B 20 24 — — — — —
M62384 27-55 8 S B 10 16 — — — — —
M62392 4555 8 PC N (300)" u | — | = | — | 4 —
M62393 4555 8 e B (300" 0 | — | — | — | 2 —
R2A20158 2755 8 e & (300)" — — — — — 20 | FEF copment

E M62370/371 : [/0:4to 12port selectable

: : M62303

: : FCBUS : (AD/18ch) .

P M62352/352A/366 | gy , M62392 , :

E L2 : Multiplying type : : .." ZERSI !

' M62353/353A/367 :  M62363/364/  ©  M62393/ ! : AID i 38

: R2A20168** R2A20178* + R2A20158** . ; Double-integral A/D

" M62354/354A/368 ¢ smaxp : P

3 *k R M M o :

+ (L R2A20166 : DABRE : : M62301 :

W M62384/ i Trimming P M62334/ (AD/4ch)

- R2A20164* : D/A converter i R2A20754* '

P Me2343 P Me2333 M62362

P Me234y MBI RER o
R2A20162* R2A20152% Multiplying type S

Resolution
8bit 10bit 14bit 16bit

* #7= (New product)

* & Fr4. (Under development)

*1: 1°C R E B DA BB TR A LDES (NBITRONBAFFRAED DARRRNEERES), TLURAME R E .

T E, AR EEIR RS 8 R I Bk v T B e E AR U tH FE R A RE A LE RO 18] 22 24 300ps (B E4H) .
*2: BISHKEAN ARG (TTLEFHARR) £ R F LSSOP.

*1:1PCbus type D/A converters have no LD signal (a signal transferred from the shift register of the serial interface to the D/A converter), so no settling time is stipulated.
They are designed such that the duration from the falling edge of the 8th clock pulse of the final data transfer to the establishment of the analog output voltage is 300us

(as a reference value).

*2: ltems with a product No. ending in A (TTL level input) are available in an LSSOP package only.

http://cn.renesas.com/products/standard_ic/linear/converter/index.jsp  http://hk.renesas.com/products/standard_ic/linear/comparator/index.jsp
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i PN ES

18 F§ CMOS.

FREMKEETE. KIFE. A= EHLERN™MR.

We offer a lineup of products combining low-voltage operation,
low power consumption, and compact size.

ﬁ Features

EEBA=MLER R IC AT

General-Purpose CMOS, Op-Amp. and Comparator ICs Series

FmiEE Products Concept

A &

O iL & (DSC %)

O LR EE A M (RIEEHZ)
o5 S ATk

O ThFEr B AT AT (MR EE)

2
5
#1

Applications

F=

« Portable device (DSC, etc.)

- Amplification and detection of sensor signal (health machine, etc.)
- Signal controlling switch

- Detection of overvoltage of low-power electric source (monitor)

Series Evolution

ZylaRE

QLEH TN EIER, EHTFHEZE
(CMPAK-5. MPAK-5. MMPAK-8. TSSOP-14) 100m ENRD RELA, ZER A=
Sk maE AREREED  (molnon g
‘{EEEE }_'TEIﬂE S 1&7ﬁ ﬁ EE,IIIL E_L =] Eﬁﬁ Eﬁ,‘mﬁﬁlﬁﬁ high sewratetypes - Compadipackage 8 resu':'e‘d"?oaﬁapmx HA1630D08MM/T HA1630508CM/LP
(VDD=1.8 ~ 5.5V IDD: 15 ~ 800mA. &#iitH 4 2.7 ~ 5.5V) P mm EomATY ’ EomAT.
@i £ 4RIE GEHBARE) VOH= 2.9Vmin (VDD=3V i) Comparators push Pul‘ output HA1630D07MM/T HA1630507CM/LP
OEHNRBEE (ZHMARE) VIO = 4mVmax. 1om - - ’ HAT631D01-02MM 1s=15mA Typ. 1s=15mA Typ.
@ AT 1B - 1A (typ.) BREH || DREe mazEe
@ L{ERAEEE Topr - —40 ~ +85°C <= oo | (KIesTo 0N HAIG31D03.04MM
@ &5 EHH A 15mAtyp./30mAtyp. ]
— =
- Ultra-small package saves you space R o
(CMPAK-5, MPAK-5, MMPAK-8, TSSOP-14) 8 ImE i
. PO . .. 3 =
« Low-voltage operation and low current dissipation most suitable E £ g%%k%% A pcanan o devceproducs
for battery-use device (VDD=1.8 to 5.5V, IDD: 15 to 800uA, The high = =
output type supports 2.7 to 5.5V.) fes
- Output full swing (operational amplifier) VOH= 2.9Vmin (at VDD=3V) 100w H Whioooraer ’ oD e
« Low input offset voltage (operational amplifier) VIO= 4mVmax P ARIE30004-06T -
. . L] G neral us
- Low input bias current IIB= 1pA (typ.) (HA1630001-061) “:‘:3;“‘;:*’3”“ ;ﬁiﬁk']*ugy
- Operating temperature range Topr=- 40 to +85°C HAT630501-03CM/LP. R o e Semron. 60%
« 15mA typ./30mA typ. (HA16305/D07.08) high-current-ourput versions available. ptrerdyel TSSOP-E-MMPAKS
10w | |
F AR E2% ]| Lineup
@IZH AR Op-Amps OLL&EE  Comparators
REEE  [WARBRE | mEeR  |[sees[hLEHe e BFRE [WARBEE| GERE | WERE | RHEN | 6HEE He
Power supply voltage |Input offset voltage |Power supply current [Slew rate dnveuémlrtem Part No. Power suppl offset voltage [Power supply curtent| Response time [Output Output current Part No.
Vio max. Ibotyp.  |SRiyp.| Isty, i#ili#® No. of channels Vio max. 100typ.  [TPHL/TPLH typ. loaVop=3v | _ iBili# No.of channels |
VoolV) (V) WA [ag| mAl [ Singie Dual Quad Voot) | A w " ) Single Dual
15/ch  [0.125| 001 | HA1630501 | HA1630D01 | HA1630Q01 5/ch 12/06 s HA1631501 | HA1631D01
50/ch | 05 | 005 | HA1630502 | HA1630D02 | HA1630Q02 pushrpull | 14/13
¢ - : 50/ch | 03/02 HA1631502 | HA1631D02
A 100/ch | 1 | 01 | HA1630503 | HA1630D03 | HA1630Q03 181055 5
General-| 1.8105.5 5 /ch AL HA1631503 | HA1631D03
Furpose 200/ch | 2 | 02 | HA1630504 | HA1630D04 | HA1630Q04 openﬁram 14/~
50/ch -/02 HA1631504 | HA1631D04
400/ch | 4 | 04 | HA1630505 | HA1630D05 | HA1630Q05
CMPAK-5V TSSOP-8
800/ch | 8 | 08 | HA1630506 | HA1630D06 | HA1630Q06 H# Package PAksy S
it 60/ch | 10 | 15 | HA1630507 | HA1630D07
271055
170/ch |15 | 30 | HA1630508 | HA1630D08
MRV Mpaks | Tssop-14
Pack - -
#t# Package PRk sy

Peripheral ICs for MCUs

Operational Amplifiers

BANRBEEE A RAL R ICZF

General-Purpose Bipolar Op-Amp and Comparator ICs

nPCZ% F@mEu 1 PC Series Product Lineup

8pin 14pin . IHBE | ppmpye | DABBRE | OWAER ey vps)or
ERER E2EEil] Operating put DIIse nput Blas Response
Product Type Package Type | Temperature P°"{’,f,r|tizﬂp'y  Voltage current Time tSP' (ps)
Single (1ch) | Dual(2ch) | Quad (4ch) min/max (Q) | oy | omax(my) | tbmaxnd) |y ote 2.
LPC125TMP-KAA TSSOP(2.8%2.9) |  -40/+125°C 3/30 7 250 025
B IPC1251GR-9LG | PC451GR-ILG |TSSOP -40/+125°C 3/30 7 250 0.25
Single LPC1251G2 UPC451G2 sop -40/+85°C 3/30 7 250 0.25
power supply LPC358GROLG | PC324GRILG |TSSOP 40/+85°C 3/30 7 250 025
1PC358G2 1PC324G2 Sop -20/+80°C 3/30 7 250 0.25
LIPC842GR-9LG | 11PC844GR-9LG |TSSOP -40/+125°C 3/32 5 500 7
T 11PC842G2 14 PC844G2 sop -40/+85°C 3/32 5 500 7
Hme—— [1PC4742GR-9LG | 1t PCA744GR-9LG [TSSOP -40/+85°C 3/32 5 500 7
pov:ler;gsluepply U PC4742G2 U PC4744G2 SOP -20/+80°C 3/32 5 500 7
UPC452G2 sop -40/+85°C 3/32 7 250 08
LPC3403G2  |SOP -20/+80°C 3/32 7 250 08
U PC4570GR-9LG | 11 PCA574GR-9LG | TSSOP -40/+85°C +4/+16 5 400/1000 7/6
0 1PC4570G2 UPC4574G2  |SOP -20/+80°C +4/+16 5 400/1000 7/6
! 1IPC258G2 14 PC458G2 Sop -40/+85°C +4/+16 6/5 500/300 116
A Lﬁfie U PC4558G2 UPC4741G2  |SOP -20/+80°C +4/+16 6/5 500/300 116
P LPC259G2 Sop -40/+85°C +4/+16 6 500 28
1PC4560G2 Sop -20/+80°C +4/+16 6 500 28
1PC4572G2 sop -20/+80°C +2/+7 5 400 6
LPC803G2 14 PC804G2 sop -40/+85°C +£5/+16 15 04 13
LPCA081G2 || PCA082G2 LPCA084G2  |SOP -20/+80°C +£5/+16 15 04 13
UPC821G2  |PC822G2 1UPC824G2 Sop -40/+85°C +5/+16 10 02 13
UPC4071G2  |lPC4072G2 UPC4074G2  |SOP -20/+80°C +5/+16 10 02 13
UPC831G2  |PC832G2 14PC834G2 sop -40/+85°C +£2/+16 10 0.1 3
J"FFEETT iﬁ,ﬁ‘t UPCA061G2  |lPCA062G2 LPCA064G2  |SOP -20/+80°C +£2/+16 10 0.1 3
UPC811G2  |PC812G2 Sop -40/+85°C +5/+16 25/3 02 15
UPC4091G2 | 4 PCA092G2 Sop -20/+80°C +5/+16 25/3 02 15
UPC813G2  |uPC814G2 sop -40/+85°C +5/+16 25/3 02 25
UPC4093G2 |1 PCA094G2 sop -20/+80°C +£5/+16 25/3 02 25
11PC835MN-KAA TSSOP(3 3) -40/+85°C +5/+16 3 02 55
B UPCISIG2  |PC251G2 Sop -40/+85°C +75/+16 6 200 05
General-purpose | |, pc741G2 UPC1458G2 SOP -20/+80°C +75/£16 6 200 0.5
c U PC277MP-KAA TSSOP(2.8X2.9) |  -40/+125°C 232 5 250 18
o . UPC277GRILG | 4PC177GR-9LG |TSSOP -40/+125°C 232 5 250 18/16
p Single LPC277G2 UPC177G2 sop -40/+85°C 232 5 250 13
i supply LPC393GRLG | LPC339GRILG |TSSOP 40/1125°C 232 5 250 18/16
a LPC393G2 1PC339G2 Sop -40/+85°C 232 5 250 13
; =i LPC271G2 sop -40/+85°C +4/+16 75 250 02
r | High-speed | pc311G2 Sop -20/+80°C +4/+16 7.5 250 02

L BSANHER, ZNABEH D= REE, ANABEER S K= RBUE.
notel. When multiple values are listed, the figure on the left applies to products with fewer channels and that on the right to products with more channels.
i 2. SRIFIE A B B9 90& 3 , Response time 5 bL B35 B Rk it A Sz B 8] o
note2. “SR” indicates the slew rate of an op-amp, and “response time” refers to the pulse response time of a comparator.
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Operational Amplif iers

HA 17 2% B AR Bz E R AL BeR IC

HA17 Series General-Purpose Bipolar Op-Amp and Comparator ICs

Peripheral ICs for MCUs

LED A

B R1L5MNE (LEDBRZ))

Peripheral ICs for MCUs (LED Drivers)

LED Drivers

1 Vee=3.3V. fiif [ 3.3V K IR Z2%
Figure 1 Driver with Vcc = 3.3V,
Voltage output standing = 3.3V

HEANF LED ERIEEA 3.3V,
& 33V HitABLEDRR.
8% Features B AN SEHRGEARGRHE TN, FMUELCD BRRZ XNIBAETR, BALEDEEXT o e b
HEH LR FFTEENFR XM LEDRFFEERS (RZFX) FEREHHEMH AN, EEEHS which is not sufficant to
O&EH ERrELIRT R « Lineup of world standard compatible products FRFEEES W HTL, BRTIRNEE, ERREFEEA Z. '(L'\Lfg'gff%ecjm':: ;Eﬂ.tv"erwith
OFE 3 F A£T3E (DP-8/14. SOP-8/14. TSSOP-8/14) + Variety of packages (DP-8/14, SOP-8/14, TSSOP-8/14) S—FHHE, ERESHFXFLERBEEENAEE, BEEF-—ENZE, ALERTARNEAEZK Wi output o)
25k AR AE (FIaR KR & AET) 55, BB LEDSHLED UEHTHERE, BFH
1% specifications 5 LED fe 45 3  3.6VIHIE, SR BB 0ok I (15V 5§ 24V), EL BEAA ER AN FFBE i
ERE i, G LEDBE 10 2 20mA Y IRENAE 1 B FEIB T AT #4T & M F IR mh B T E B RO 844 B 2 Voo S i Ak
BUFAIDRE TBALB T B0 RAT / FHTIRELL BR PSR B0 SoAS HROKHI ™ BT ZI R Igure 2 Briver with Yec =330,
L ,. SR AL oltage output standing = 24V
HA17358A(Dual) HA17324A(Quad) HA17393A(Dual) HA17339A(Quad)
i S e Vio typ =3mv Vio typ.=2mV X:SpAS 730 LED WREH R A SCI K255 1 LEDRY, M LED S RSBSE , FTSHE R — St TS, 22
Pouer Suppy votage Ve max=32V Ve max=36V (SpAS : SCl protocol with Address Selected system) T — 3
D‘“‘F;’;%’;\;E"‘ l;cnt_yr;ii;r:: In addition to scan-type displays such as LCD panels, LEDs and other light emitting elements are an ;f):v”;ctf‘:gzrf”es i =
'"'P"aﬁ!;&g%""age T o =20m; . T —r—. important means for indicating output from control systems such as MCUs. Two types of devices are é
et Iosourceytp ik Iosour(eytp e Sv)ylr: S e used to drive LEDs: constant-voltage drivers (simple switches) and constant-current drivers. Output 1 S
soutce Sitient yP= yo= i Oj (=2 oW08 i varies with the power supply voltage when constant-voltage drive is used, but this method is widely LEDdiver g Output =
Operating ~A0°C+85°C used in low-cost applications due to its simplicity. In contrast, constant-current drive has the E
* EEHBETUFAHATTIO 1A, 902A. 903A. 904A, advantage of unvarying brightness regardless of fluctuations in the power supply voltage, making it VE—RAE. G . BBLEDMVIEISVESR, B . AE 2
AT 2, S SRR and 904A models for communications industry suitable for applications (such as game machines) where subtle color changes would cause problems. RL%%E?%%?E%%%EQE%%%EA Bl AT 25 5mA =
Either series or parallel connection can be used to drive multiple LEDs. Since white LEDs have a 2 20mA 7= 75 B S5 [l 1) B 2 H BAL B {8 RLVDD-VFXn) | &
voltage drop of 3V to nearly 3.6V, high voltage is necessary when they are connected in series, and 0.02(20mA R X FERE = ERIRFEREAEINE
% 5 Product Lineup the dr.igler??gd r:iistzfz)avia higlj_fggqltage tolerance. When the LEDs are connected in parallel, a drive g%ﬁﬁiﬁ%ﬁwﬁﬁi@ﬁia@LED&#EW?%%
——— o capacity of 10mA to 20mA per is necessary. 3 )
OEHHMAR OfLHEE  Comparators Renesas Electronics offers a wide-ranging lineup of LED driver ICs, including high-output devices Vf'ﬂhgv\{fa%fdrigﬁfline' 22?1 )\llslr:iotvev ﬁggi Iasb%euntey\a;?,oag%l\;t.
e ﬂi Pﬂi Numgfgme‘s Ei f!fe that can also accommodate parallel connection of many LEDs, devices with latch input, devices with The Vf of Infrared LEDs is about 1.3V. ;
> > a serial-parallel function using a shift register, and newly developed SpAS* devices. RME el @it @ a ijpiica] higalky LED i arumd
HAT7358R o8 HATT39A o8 Note: With an SpAS type LED driver, an SCl interface is used to illuminate multiple LEDs. Each LED is assigned an address, allowing for fine-grained ,Z,?é?jﬁ'cgr;dcg:ferrﬁséit:;;:tvsa,,lqu:t'; gg::,;?é?id(\s/g;j/;:
Dueil@En) HAT7358AF JEITA SOP-8 D.E(g?h) HAT7393AF JEITA SOP-8 control focusing on specific points. (SpAS stands for “SCI protocol with address selected.”) n) /0.02 (at 20mA)). For game machine or outdoor
HA17358ARP JEDEC SOP-8 HA17393ARP JEDEC SOP-8 display applications requiring high blightness, RL is
HA17358AT TSSOP-8 HA17393AT TSSOP-8 determined so as produce sufficient blightness with
HAT7324A DIP-14 HAT7339A DIP-14 Ic_gr[‘);egai;/rl:g a high voltage rating or in a parallel
e HA17324AF JEITA SOP-14 e HA17339AF JEITA SOP-14
el () HA17324ARP JEDEC SOP-14 @rEr HA17339ARP JEDEC SOP-14
HA17324AT TSSOP-14 HA17339AT TSSOP-14

FEERE

Development Roadmap [l LED HY 8RB LEDs connected in series

B,G:3.7X5=185V

(O .y

N3 153 constantcurrent I" RD40LD007 . \‘I V:Q24v R :3.7Xx5=185V
RD30LD06A [NEW| ' g
1 1
smitemze €49 | RD40LDO003 i A A AAOA AN A B A
SR RANET an
2 Single resistorsets currentfor I 1 S A A A AL AL i
8 elements. l a) mb;;flpm ab))és\%ess téple - 1 vy g[
BTN JETHE P REME S ) PUMZEEES gradation contro

Serial input, parallel output 4 SSESL’E B s : RS st curent: 35mA : 0 R

RD30LDT3595® : SpAS™MA I RD40LD0 : 2|l | | | | x| x| |

. P2 AT AR A0 N 0 A I £ A B 5 A0 7 AR 4

19 .
g bR I
RDSOLDTS93 ¢y | PAMZESH RDAOLDO002 I 'S
ELDypelk/E 1 se\ect?on type products - o 1 S ——
| e
RD1 5LD74A ‘ b) PWME EEH ] ;) PWMQ;Srattyizzon control l (L:a%tih
S WHHEISY @) Outputvoltage tolerance: 15V W, o w0 o Ouputcurent: 100mA & Enable
b) @A 200mA  b) Output current: 200mA A ——— - - - - - - eYeYF—m——r———=— | |
—{S-out
2008 2009 2010~ S

RD40LDO03FP 4§ sz Barian

@SpAS (:SCI+ 18 i)

RD40LDOO0O3FP Speciﬁcations 8-bit, releases constant current ﬁi%iﬁ%mig LED %Kg‘i%&k@ R%%th iZEI
REANENBUTERETRITER, LA
HRGRE, BSZRELW. EXMBERT, B

@ SpAS (SCI + general ports)

© T{ERE 5Mbps L O SEEEe: Sl ol R MET SCl ML SRR T RS
@B [F:3.0~5.5V @ Power supply voltage: 3.0V to 5.5V HISpAS 53t LED IR B2 03 & o
@ 55 4 it /& 40V @ Output voltage tolerance: 40V

In game machines a large number of LEDs are
typically mounted on a board with a large area.
Using conventional serial-parallel conversion
employing shift registers requires a large

@ Constant current output: 35mA (max.)

@ Constant current accuracy: £4% between
pins, =10% between ICs

@ TTL level input

@ =% :35mA (FX)
Q@ERBE EMIE £ 4%
IC 8 £10%

. : number of control lines and is very susceptible
‘?TLEE;E@)\ .Hysteresw:AOQ\{ to noise. An SpAS type LED driver, which
@i /5 40.9V (Vee=4.5V) @ PWM: 256 gradations provides stable drive by means of SCI-based
@PWM256 7k & @ Specification temperature: —40°C to 85°C address selection, is ideal in such cases.

@ &R E:-40°C~85C
@13 SOP-20
(7.8X12.6[mm] 835mW)

@ Package: SOP-20 (7.8 X 12.6 [mm], 835mW)
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LED A

FERLED A IEEIC

LED Drivers

Main High-Functionality ICs

REfEiE rrE/ ® Bast | prEE i/ HHWA BX -
us bit Ik Burst R REEH Drive Type Transfer T ESaF 61 Output PKG
Part No. Function Transfer Power Up/Down | Gradation Speed Pull-Up/Down | Supported |OutputVoltage| ¢ \rrent
Protection Control Resistors Input Tolerance
Signal Levels (Max.)
BT & SDIP-20,
RD15LD74A 8 R % — % Constant — — 33/50 15v 200mA DIP-20,
ata protection No No voltage TSS0P-20
by latch with clear g 5
) x x "
RD30LDO6A 8 Data protection No — o Constant — — 33/50 30V 30mA SOP-20
by D-type F/F with clear current
Onasns
) M EPWM
BIATIIAE I x nE DIP-16
RD30LDT595 8 it regi:ter No (@] No Cor‘vstam 12.5Mbps Ves 33/50 30v 100mA SOP-16
serial-parallel function voltage
BALA R
BIFTINAE % % P EPWM nE
RD30LDT3595 | 24 Shif register & O & Constant 125Mbps e 33/50 30 100mA | SSOP-36
serial-parallel function voltage
@spas st -
BIFTIEE PIE PWM256) BE o .
RD40LDOO3FP | 8 SoAS serial-parallel (3DpMAC Power OnReset | 5n"chio by Constant 5Mbps 33/50 40v 35mA SOP-20
function current
i .
(D frE 7 Bt (2)SpAS:SCl protocol with Address Selected system,
Shift Register Serial-Parallel Function
RITHIR
VAV AN SV SV AN Y pansnorri VLY LV AW Y LY AW AY Serial data pansnnrr pPOLE D OL.F. POLE D OE LA
SN SN SN SN SN SN SN 5N ik 6 F? N FA. FA B0 A7, 0 A0 A,
Address 6 6
LT - A LD L LT
V' N A A
B f$hsCL
Clock Clock SCI
Erc #4BSD
Latch pulse Data SD
2SS
Start SS

BT ERRHRRAIETIRERNGR, BEMER, BEAT
ZBREXERERSANLEDH, RERAEME, HEEITZHEL
HEIRFE (BITEIRLMIN—ES B —iE R MEEE T —REURE,
MRAE LR HPFIBFEORAER A R BRI IETHE, HER
IR F1E.) RD30LDT595/3595 AKMRM N NI T M= 4B %, AT
-2 g0 A

Serial-parallel conversion using shift resisters is widely used because it
allows easy extension using cascade connections and its operating
principle is simple. Nevertheless, in cases where a many LEDs are
arranged over a large area, mounting can become complex and care
must be taken to avoid malfunction. (Since the serial data must pass
through a single line of sequential connections, delays and skews in the
clock and latch pulses must be taken into account in the layout in order
to avoid malfunction.) The RD30LDT595 and RD30LDT3595 pass the
input data through a Schmitt circuit to reduce the effects of noise.

(3)DMAC

. BEARRES
EFX Ideal for constant rewrites
Program area

@ L / mi R
Power Up/Down Protection

fEASpAS AT, BRI Sh— MU IHAT AN &R, HEKES T
REF—8, A2 ZAERUREFRZ MM AR ERIIE H, B A
RAEEERS, BEXERETSALEOR, HRESHRE. REAH
BRZEE 64 4N LED ABHTH B

B3R I IR MR Eh R 5 8817, AT 5 B AR ERE .

Basically, in an SpAS system the data and clock signals are connected in
parallel, so it is easy to ensure that they are the same length and
thereby eliminate concerns about the effect of delays and skews. The
lack of restrictions on connections allows for a simple mounting layout
even when many LEDs are arranged over a large area. If expansion is
required, up to 64 SpAS LED drivers may be connected in parallel. The
widely used clock synchronous serial format simplifies connections to
the MCU.

GmEES
Gradation Control

50% IR 209% R E
50% gradient 20% gradient

I FRB AL

Peripheral ICs for MCUs

Level Converters

EEBEEFHAR. FRBHEFNNEESURRE LR ERNERED ICET ZH™ M.

A wide range of products are available, including high-speed level shifters, clock generators that reduce emission noise, and

world standard interface ICs.

Fl i 5 FR T35 (i R iE

Level Shifting Use in Personal Computer,etc.

I_, EIRE MR

ETFfERR SN (G/A)
Cache memory Main memory | Peripheral control (G/A)

an
Tz o

prese A ROM g
VI to =iy [asKRoN Keyboard controller,
power management
R ET{ECPU t t \
Low-voltage
operation CPU t t 1; ICER— R B L 24 R E R, T4

STk B, ERATRETE, ZRZHN
& AR T U0 F X ERETR IR, AT B AR DD o
(HD74LVC4245A)

DC/DC #3488 1/0 FF %
DC/DC converter 1/0 switch

This IC performs signal level conversion when

Level Shifter HD74LVC4245A

two power supply voltages are used on the

FDD HDD LCD

same board. It can also implement power
management that cuts the subclock power
supply and reduces power dissipation when

1/0 port the system is in standby mode. (74LVC4245A)

ZFEARRERNESENCESR, BN/ BHBEARIFIEE.

Support for high-speed two-way conversion between different voltages, plus provision of a tolerant function for all input/output

TR RR (BT A)

Ex. Memory

Vcc=1.2~2.7V

Vce=1.4~3.6V 1.4~3.6V

HD74ALVC166245A (VccA=1.2~2.7V,VccB=1.4~3.6V)
AT 1.2V © 3.6VHIEEH: 1.2V <= 3.6V conversion capability

HD74ALVC165245A (VccA= 1.4~3.6V,VccB=1.2~2.7V)
AT 1.2V & 3.6VHIEEH 1.2V <= 3.6V conversion capability

Vee=5V HD74LVC4245A (VccA=5V, VccB=3.3V) Vce=3.3V
Vee=5V HD74LVCC4245A (VccA=5V, VccB=3.3V) Vce=3.3V
Vcc=2.3~3.6V 2.3~3.6V HD74LVCC3245A (VccA=2.3~3.6V,VccB=3~5.5V) Vce=3~5.5V

Ex. CPU

Level Shifters (for Level Transfer)

Vce=1.4~3.6V

Vee=1.2~2.7V

Elﬁ@.¥*§1ﬁ%§#ﬁ§§“ High-Speed Level Shifter Lineup

| |
E— = ‘ ETTES
BIX Area : ~ SC
CIX AreaC [ omac ] [ LeDDr |

fERR R LA ERER DMAC (BRI FE
) hig, AIAA FHX#HITEE, EIRTIL
EUIRRF.

BEAMEA R YN ERDMAC, EREEN
TEEEE, FHLRESES.

By using the direct memory access controller
(DMAC), which is a standard function of most
MCUs, programs can be simplified by combining
memory areas for data transfer operations. Using
the DMAC of a standard MCU, data rewrites can be
simplified by transferring the data in burst mode.

http://cn.renesas.com/products/assp/led_driver/index.jsp

BB R IRR, AT gt S 7R A B i
ETHEELZERNE SHLED AR,
{ERLR / BHBERIPTEE, NS EaH RS
i, & VCC R i H & T A S PR IR S #E TR
, MELED A%,

Malfunction during the power-on or power-off
period can cause LEDs to illuminate erroneously.
The power up/down protection function
prevents this by keeping output in the
high-impedance state when VCCis low,
regardless of whether or not an enable signal is
being input.

— > —r
BRIERREGE, ERFEBTENER, X
PWM A #1T 256 Ik Bl
HAFRERIFERNENZE, AT ST
Bk EiE.

Constant-current drive (6) maintains the correct
brightness while PWM allows adjustment in 256
gradations. The correct relative brightness is

maintained, allowing for accurate expression of
shadows and pale colors.

http://hk.renesas.com/products/assp/led_driver/index.jsp

Part No. Bits '”%Lglé?:;?“t VecA* VeeB Tpd(max) Drive Capability Package
2.5V 3.3V 4.4ns 24mA
1.8V 3.3v 6.2 24mA
HD74ALVC166245A 16 o ns m
1.5V 2.5V 6.0ns 18mA
1.2V 1.5V 5.0ns (Typ) 4mA
TSSOP-48
3.3V 2.5V 4.4ns 24mA
3.3V 1.8V 6.2 24mA
HD74ALVC165245A 16 o " m
2.5V 1.5V 6.0ns 18mA
1.5V 1.2V 5.5ns (Typ) 4mA
HD74LVC4245A 8 O 5+/-0.5V 2.7t03.6V 7ns 24mA
HD74LVCC4245A 8 o) 54/-05V 271055V 7ns 24mA
2.5+/-0.2V 3.3+/-0.3V 11ns 8mA
HD74LVCC3245A 8 O 2.7 to 3.6V** 3.34/-0.3Vv** 8ns 12mA TSSOP-24
2.7to3.6V 5+/-0.5V 7ns 24mA
3V 5V 10 12mA
HD151015 9 % ns m
2.7V 4.5V 12ns 12mA

i * LVC A FIFAHD 15015 B4l (DIR.OE) B H VecA 251, ALVC RFURIIZHIE B VocBo **: VecA = VecBo
Note «: Control pins (DIR, OE) are VccA on the LVC Series and HD15015, and VccB on the ALVC Series. #x: VccA < VecB.

http://cn.renesas.com/products/standard_ic/logic/level_shifter/index.jsp

http://hk.renesas.com/products/standard_ic/logic/level_shifter/index.jsp
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Standard Logic ICs

memao

BN/ REHE LR&E 1 ~ 37k

One to Three Gates in Ultra-Small, Lightweight Packages.

MERFIREHBEEWL, XEBiE IC/NEAY . REMNERBERMES. ME—2EREFEIMEKR, EE1 ~ 34
P #81E, RIRMELI A SOP Y 1/20. NMYAER R FI AR BN LRI 8, EEEEMRIITHELIRIT. B, EERKIR

Y =] =2
. y At I ANIE 4 1R &
R R As portable electronic products become ever more compact, there is a constant demand for smaller and lighter logic ICs.
The solution to this demand is provided by Uni-Logic ICs, containing from one to three logic gates in a package with a
mounting area approximately 1/20 that of an SOP. As well as making efficient use of on-board space, these devices facilitate
. . wiring design. And board modifications can be achieved simply by adding logic.
&4 2 . 3 e . . )
. ° HEIER Package Comparison B—BERT Uni-Logic Family
HERGH S REBS, F/NREER. -y
. o Eliminates wasted space by reducing the mounting area.
. 3.3V §
5V MeséliLTmiépeed 25V lﬁitsr‘zlaﬁigsh%peed
s
o .
- - HC1G Series ".“I;““}A‘s‘e'::zze" ’:é\lg:ﬁss ?r'\i:;els Y
9% 9 models LV1GT-A Series B
< 60 L HerIG seris ok T0models =
é 8% 8models ALVCIGserles =
- - - " 19 models
. ° 5 40 L CPAics. R T2k 13 model 2
= _—SSOP»S ©
520 T 5
Ps ° § g LV2GT-A Series c
18% 18 models ﬁ
10 HD74HC1G/HCT1G HDZMVIGAIGTA] HD74ALVC1G/2G -
_ _ H H H H 2G-A/2GT-A/1GW-A
04 05 06 0.7
Pin pitch(mm)
B E BiRRE REE
Power supply voltage Power supply voltage Power supply voltage
3 .0/4.5/6.0V = S 4RI .8/2.5/3.3/5.0V [ & Rl . k AR
B—Zig ICRYEMBEBAIT VR Eitramesdstohs/s0v Cormieadnt Bp S50V Comrmesd 121518953V
) N Unidirectional Level Shifting Using Uni-Logic IC e pendsaom o Vatoog i speed Opertion o eiaae i speed peraton
Vee=4.5V CL=50pF Vee=3.3V CL=50pF Vee=3.3V CL=30pF
UtpUIV(C Ta=25°C tpd=12ns (Typ) Ta=25°C tpd=7.5ns(Typ) Ta=25°C tpd=3.0ns(Max)
N R T 3.3V 2.5V 1.8V 1.5V 1.2v prom o wmen
[ 3 L] Output current Output current Output current
LV-A LV-A LV-A 10L/IOH=2mA(Vcc=4.5V) I0L/IOH=+6mA(Vce=33V) 10L/I0H=£24mA(Vcc=33V)
3.3V |HCTLV-AT* LV-AALVC|LV-AALVC| ALVC | ALVC B o cttineu sk Serant S ot vt olrant
[ 3 ° 3 % HC,LV'A,LV'AT* 3 n%;zn%%%igru\es Vm(Max)?S\/{\/((:WSS\/) . \/\n(Max)z3.6\/(\/cczO~3.6V)
2.5V |HCTLV-AT ALVE LV-AALVC| ALVC ALVC Vo (Max)=5 5V(OutputZ or Vec=0V) Vo Max)=36VIVec=0V)
1.8V LV-AT* |LV-AALVC ALVC | ALVC S emperature range e eventonwhen Ve = of T reenton when e =of
Ta=-40~85°C loff=5uA(Max) loff=SpA(Max)
_ _ 1.5V LV-A,ALVC ALVC (Vin or Vo=0~5.5V) (Vin or Vo=0~3.6V)
v o FEN -
1.2V ALVC Fosteres nput e perature range
xcluding analog and unbuffered inputs)
. o HC: HD74HC1G Series, HCT: HD74HCT1G Series, Vee P
LV-AT*: HD74LV1GT/2GT-A Series TTLinput level product lineup
LV-A: HD74LV1G/1GW/2G-A Series Uni-Logi HDT4LVIGT-A/2GT-A 25
ALVC: HD74ALVC1G/2G Series M- ergfie HD74LVIGT-A/2GT A Series
IiEREER
[ 3 (] Operation temperature range
Ta=-40~85°C

* * % Ij e i 4R

BETEEL, HF— AN @IS/ II8E  One product realizes various logic functions by changing connection of input pins.

Configurable Multiple Function Gate

—/ IC B & B IIAE

Cover various gate functions by one IC A :D_ y FH1HEEFI R Applicable Function
_ o AT R RAK LRI EE
v v Convenient when a specification . . . .
Char\]/ge'is mawde Sudd’;m; ' Lineup Applicable function (CMPAK-6pin)
. . Hozavigwszac | 1 - o o D o ) o
. HD74LV1GW58ACM
2 A BN~ TR A Ix 2> Jr N>
_ R e gate where one input turned into [: [:
i h an inverted input among 2 inputs. HRZLMISYOZECM D i)o- D i)o- i'_
AHAZEE.
Inverted input enables one HD74LV1GW98ACM —| > _| >O- ﬁ_
space saving from two pieces. D- iDo- i)- EDO-

http://cn.renesas.com/products/standard_ic/logic/unilogic/peer/function_tablejsp
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Standard Logic ICs

LV-A &7

LV-A Series
ZRNELVRIEM EHE E#RETHR, RE T AXEEHNETIE, FRmE

REEFMARGE G REMmL.

Low-Voltage Products Offering a Variety of System Benefits.
R EAr SR ICH BB RS, AW T/NEME KT,

IOH/IOL(mA)

\ —_ — — ] — =\ = i | S
B B . 250 3V IREIMIFIRY, R 5 5V AR IC BB RFE
REEZFESHLRE, BESERL, HAIAT5VVIREREE, Z - e emssgn The LV-A Series comprises LV Series based and upward-compatible devices offering
i g i input and inpu improved switching speed and functions, available in an extended lineup.
FHiEM. © R R e e T d switch d and funct labl tended |
® ALVC
-12/12
These low-voltage standard logic ICs meet the demands of portable systems ©7ihC owolsge verson 4 gE Performance % oa Features
for small size and low power dissipation together with high performance. 88 s . . o
These devices offer such user-friendly features as performance equivalent to LV-A @msirsviin/ FRIEHF RO F R UHRRAE (R
di h oy dard logic IC dri It fonly 3V 44 B Characteristics guaranteed voltage Low current dissipation Low noise
or exceeding that of 5 V standard logic ICs on a drive voltage of only 3V, oerntverson Veee2.5V. 3.3V 5.0V = S ARIE & FARTEE TR : loc = 20uA VOLP<0.8V(Typ)[Vcc=3.3V,Ta=25°C]
good noise characteristics, and usability in mixed 5 V/3 V systems. @ . . - 3-point guarantee: Vcc = 2.5V, 3.3V, 5.0V Standby current dissipation: lcc = 20pA VOHV>2.0V(Typ)[Vcc=3.3V,Ta=25°C]
Tpd typ(ns) s 3 a3,
# 2 High Speed FFxMERE £RIE IOFF . Bar tH 4} AIRIFSVEIN /
Switching performance IOFF, output skew guaranteed 5V input/output tolerant
—_ tpd=7ns(t Vece=3.3V, Ta=25°C S
=IEE LVC R i | AT
= L\. VA KN IXZ8E Electrostatic withstand voltage, latchup resistance
Drive capability 5HCRZIHER
i _ i IOH/I0OH=-8/8mA Same as HC Series "
ngh Speed Type I—VC SerleS 7£5V B JE T LAEAY 10H/10L=-16/16mA % HH FE 78 )
I0H/I0L=-16/16 mA[Vcc=5V]output current v
RD74LVC-BZ 3l / HDT4LVC 27 g
RD74LVC-B Series / HD74LVC Series ] 5
HD74LV-A 2% HD74LV-A Series 5
©
. Pack , ; Pack , s
% BE Performance e Features Function FE R e Pin Function rart ST Pin Z
- =g g ke o - iR 00A ) ) 14 Mk E8 / $iTFRR 74A o ©) 14
=IREIIFE. REETER FHHREE =R Rittim. EFERR  FIEXREAFITFAA / fid Gate 02A 0 0) 12 Flip-Flop/Latch 273A 0) @) 20
RD74LVC-B and HD74LVC series products Suitable for low-voltage  High-speed operation  Low leakage and low All models support insertion 04A @) O 14 373A O [@) 20
combine high-speed operation with reduced operation tpd=4 ns (typ) current consumption output tolerant UO04A ©) @) 14 374A ©) O 20
power and voltage requirements. Vee=1.65 V~5.5V [Vcc=3.3V,Ta=25°C] lin, loff=5mA (max) 05A @) O 14 573A @) [@) 20
06A O O 14 574A O O 20
07A ©) ©) 14 BATE 75 166A ©) O 16
PR Lineup ll LVCZxxxA = @35 H K RY cMos B4R IC o8 - s 1 e AT : i
) ) . i
— LVCZxxxA Products CMOS Logic ICs Supporting Hot Swapping TIA ®) o 2 Geuiey T63A @) @ 3
Functi Part No. Package Pi N N oL s o ; T4A ®} @) 14 393A O O 14
uneton S " 1Z IC A, FE ICHIRTT / KB H B AT ETIAZR . “"HDT4LVCZxxxA F= 20A o) 0 4 4040A 0 ) 16
4 w [ O 10 i ST BE LR/ THRARPIIEE, FEOV ~ 2V R JE i E T B8 H 25 A HiZ IR, 2 2 S " SERGE 1A ~ — L
w | O | O | TS IE RGEIR BN AR ML, 4 F BT / (MRETIEN RS bR ) o o 14 FrEyTe 1250 0 o 12
?ig 8 8 lj ﬁ;&o 86A O O 14 Bus Buffer/Transceiver 126A O O 14
28 o) o) " . . . . o 132A O O 14 240A O O 20
e 0O O 6 These ICs support hot swapping, with output being driven to the high- impedance state when IC RN / iR/ ke AR 138A @) @) 16 244A @) [@) 20
Decoder/Selector/Multiplexer | 1398 O O 16 power is turned ON or OFF. HD74LVCZxxxA products employ a Power Up/Down protection Decoder/Selector/Multiplexer 139A ) o 16 245A o ) 20
MR/ B 748 o) S b function that prevents erroneous system operation by driving output to the Hi-Z state in a power 157A O O 16 540A O O 20
Flip-Flop/Latch 2738 O O 20 . ) L. T 4051A O O 16 541A O O 20
3738 o) o) 2 supply voltage range of 0 V to 2 V. In addition to hot swapping, this is also useful for systems Pinslis Gty 10534 5 o) 16 5 oo
. 0 a SOP (E): JEITA
Z;:Z 8 8 ;g whose operation is to be guaranteed when power is turned ON or OFF. 2066A o) o) 1 SOP (E): JEITA specification
5748 O O 20
163738 — ) 48 %% Product Lineu = 3
7 N O ORI HREE - P & i [EiZ 4B RD74HV 1G F I [RDT4HVST & 5l
P 1258 @) @) 14 Schematic Drawing of Boards — —— Package
Buffer 1268 o o 14 ERG (RBEFEH) i || 188 oo — ; 215 j
2408 O @) 20 Main system (power on) ] HD74LVCZ240A RRESE /i 20 FP/T B R UR B E * 5V}EEE$§?§AEJZ qe ek %&/ Eﬁ%{% ) mgih i gzﬁ%* B
2448 O O 20 8-bitProducts | HD74LVCZ244A | (R / Bls 20 FP/T (¥ 5VEIRAL 30V) Sovikl Part No. Function Circuits/ | Power Supply (Ved)| InputLogic | Package [Allowable| ~ Qutput
2458 @) @) 20 HD74LVCZ245A | &% 20 FP/T Example lllustration of VCe=30v ﬁmp}!tuge 030V Package | Voltage Range e Loss (W) Format
5408 o o 2 tofig | HO7ALVCZIGM0A | BETER/EEE # | 1 Level Conversion e RD74HV1GOOVS|High-Voltage 2-input NAND Gate | 1 10~30V | 50V |VSON5 | 02
12233 = 8 - eproducs :333t§§§]2§2§2 :"::?#/ﬁ% :z 1 (Conversion from 5V to 30V) | . RD74HV1G02VS|High-Voltage 2-input NOR Gate 1 10~30V | 50V |VSON-5| 02
162448 — o) pm SRR () FPSOPUEITA) TS50 S sv RD74HV1G04VS|High-Voltage Inverter Gate 1 10~30V | 50V [VSON-5] 0.2
o8 | — O s Boardremeiarcetion EELAIGY L v o RD74HV1G08VS|High-Voltage 2-input AND Gate | 1| 10~30V | 50V [VSON-5 | 0.2 | cwosit
SOP (E): JEITAHIAE RD74HV1G32VS|High-Voltage 2-input OR Gate 1 10~30V | 50V |VSON-5| 0.2 | CMOSOutput
SOP (E): JEITA specification RD74HV1G34VS RD74HV1G34VS|High-Voltage Buffer Gate 1 10 ~ 30V 50V |VSON-5| 0.2
RD74HV8T04 |High-Voltage 8-bit Inverter Buffer| 8 10~30V | 33V |SOP-20 | 0.8
iR =R 5] 15 3.3V R IREE L RD74HV8T34 |High-Voltage 8-bit Buffer Gates 8 10~30V | 33V |SOP-20 | 0.8
[=] [~ == = -3V 3 n " = = .
LvC2244A i MERERRHREHSHEREAE (¥ 3.3V 8L 30V) TR L, | FTAHVEIOO MonLoageSbtiererSufer) & lon 3oV I (SO0 08 | manma
LVC2244A Products with Built-In Output Damping Resistance for Reducing Reflection Noise Exa";lé'e lllustration of vee=3ov Ampliuce to30V 74HVETO7 |High-Voltage B-bit Buffer Gates - -
evel Conversion
. (Conversion from 3.3V to 30V) v
. %%l Product Lineup - lﬂ
411 BEL R R E: v
el B P E T CH PRI, S5 R B 0 S A IR R R, Package o

i out ov
Al R 51 75 - R o (RUTEEET) Pin | *Type g

Output damping resistance "
BN O— —O #i ; )
Output damping resistance: o _
Input : Output . r N . 8 BN / S
P LvC2244A: E45Q P! A resistance incorporated into the IC output that enables line g,&iggum HD74LVC2244A Line driver/receiver 20 FP/T

LVC2244A: 45Q incorporated impedance matching to be achieved and reduces reflection noise. ¥FPSOPUEITA) TTSSOP

RD74HV8T34VS

http://documentation.renesas.com/doc/products/logic/rej27d0015_Ivivc_basicgate.pdf




18 FHASSP

E%%;*EM | u?T%Eo S33XXARY FEmFA RD151TS33XXA Series Lineup

. . BHIRE © BH10MHz~160MHEY 280, £ H&FHOY /@ T AR .. AIREAEEESESH M.
E M | N O | S e S O | u t | O n S a I’e U rg e n t | y N e e d e d . Output frequency: Covering a wide range of frequencies from 10MHz to160MHz, and providing respective center/down spread modulation. Most suitable products for application can be

selected.
O BALGIMELES, EMIBRER AT KB, NS e RD151 RD151 RD151 RD151 RD151
o EYIEN BN kY Ry s kY T B MES
OEMIIRFE—MWINASBBFIRFIEREN, EERESERRG HESE. Central spread Product part no. TS3312A T53313A TS3314A T53315A T53316A
(£E: Fcc, Buitl: CE, HZ: vccl) e RD151 RD151 RD151 RD151 RD151
N o o N - s N o Down spread Product part no. TS3322A TS3323A TS3324A TS3325A TS3326A
@ LEEEMIRT, B TR Ay RIS HRMISSCGRI = e i
@ity RITEHA BN A LR, RSB, MRS TEMISE Oupegency 1o-201r 20 0 080Nk - 160w 10-s01
o ) . ) ) . . i . o BN 10- 20 MHz 20- 40 MHz 20- 40 MHz 20-40 MHz 40-80 MHz
-EMI noise is becoming an increasingly severe problem due to the higher system operating frequencies used in the latest equipment. RUUIEY o)
-EMI noise is generally thought to adversely affect other electronic equipment, and recently, the regulations limiting EMI R L 10 100 1:2 1:4 101
emissions have become increasingly strict in many countries around the world. (USA: FCC, Europe: CE, Japan: VCCI) R 33vtyp
Renesas is releasing the SSCG Series that adopts spread spectrum technology to reduce EMI noise. HOEIERRAON a0
-This spread spectrum technology modulates the output frequency slightly and thus diffuses the energy to improve the EMI characteristics. gssf:g;((cfnte)n OFF, £0.5%, £1.5%
* SSCG:Spread Spectrum Clock Generator EMI:Electro Magnetic Interference Ssssccgf/ ((5)32) OFF, -1.0%, -3.0%
0
SSCGE”]ﬁ.‘ﬁ Advantages of S5CG Cycle to Cycle Jitter 100 ps typ.
IERIEMIBR R 735 cl"“"e““g“a' E"’l" ﬁ_‘"l‘ét.i“‘ EASY to REDUCE Slew Rate 0.7 V/ns @15pF ‘ 08V/ns @15pF ‘ 20V/ns @15pF ‘ 08V/ns @15pF
OIS ERK +Improved metal shielding
= - Tuning the resistor and capacitor component values / \ y
@FE I CRIT A% « Changing the circuit board design NETY XTAL
TE BRI T \\ i / * ot —
' ) N o [ wdse =3 BR1TIEO Serial Interface
{EFsscalgftk s Advantages of Using SSCG ASE N el bereduedesiy
——— N - — « No circuit board design changes, / R it
O THELE A BRI I M T and no new components, are required. / \\
@i EHEMIMERE, TERERARARHNRLE - Stable EMI performance that does not depend / <> PC PC W ISDN Z
O KBS ARG F R on the skill and experience of system engineers. / \ 4 \ Telephone line n
iRl - Significant reductions in the system development period. 2
(]
S
% =
I Bmigs AR Spread Spectrum Technology E
= N q N %ﬂ Eﬁﬂ FRANEEEATHEMESNER. KEFE -
12 Y Bk H A S E R4 i , SERIUERIIEE. OB ARS-422AFEREOIC, NERZHSI g
The height of the peak in the energy spectrum is reduced when the output is modulated. I BERS-485HI{RIIEECMOSER .  (HD26/29Z2%1)) G
LAN ) " ) ) ©
Also the power-saving CMOS edition that is compatible
BNESHHIE Input signal spectrum HHESSHE Output signal spectrum (RS'422A/485) lE ‘) with the high-function RS-485, and the interface IC
. [ -4dBm . e B B -; based on the RS-422A, which is suitable for high-speed,
EY @ o | SSC=1.5% [}l g oo temp. long-distance interfaces between PCs are lined up. (HD
LTI “TestBoard ITENHL 26/29 series)
> > ; L TS3313A Printer
g g
‘ o 1 HD151Z 5 HD151 Series HD26/29% 5l HD26/29 Series
) ects o ) unction art No. in unction art No. in
-‘0034 35 36 37 38 39 40 41 42 43 44 45 46 o 36 37 38 39 40 4 42 43 44 SOP(E) TSSOP DIP SOP(E)
Frequency [MHz] Frequency [MHz]
BRETRALRES RS-422A/423 A% 26631 — O 16
itHsE 151011 . 0 20 RS-422A/423A Standard 26C32A O O 16
Liquid Crystal Panel 261531 o 6
ey Alternation Signal Counter —
SSCGHIZ R Effects of SSCG oo B 5 -
Centronicsi# [ 151005 ®) o 20
EMITELSR Actual EMI Test Results Centronics Interface 26L532A O — 16
T5302: $SC=-0.5%: SPEC = VCCl Class B Conditions ! oard fne33MHe SOP(E) : JEITARUME 29050 O — 1
Level [dBuV/m] Limit:VCCI Class B3m)/Japan VDD=3.3V Ta=Room Temp - SOP (E): JEITA specification 29051 O _ 16
» fE FRIRB=SSCGRR T,
= 5] 12 33 Package
o P N . SSC=OFF T?E%J;/AIE B, Function Part No. £ Pin
S o o — &gt ) _ KIREUEEMIFF SOP(E)
SERErELT 1P P T T, BREHEH SRR
20 &W Some points that exceed EMI standards CCD/MOSEE%%E 29026A O 8
10 } } J‘_ } | occur in the high frequencies. CCD/MOS Driver 29027 O 8
I N N I N I igh-
gOMEOM 70M 100M 200M 300M  400M 500M 600M 700M 800M 900M 1G The hlgh frequenCy peaks ha\/? been
Level [dBuV/m] . Frequency [Hz] reduced and the EMI characteristics 29029 O 8
%0 Limit: VCCl Class B3m)/Japan improved significantly by using Renesas
0 SSCG Series devices.
= [ S$SC=-0.5% ON
8 ig T = ; Limit
A I L N O e FEREREMEEER
20 Gt ‘ The EMI standards are met
10 at all frequencies.
gOMS()M 70M 100M 200M 300M 400M 500M 600M 700M 800M 900M 1G

Frequency [Hz]

{ERImEESSCGR S, FHMHIE IR AIEE, KIBEUEEMIFFE.

The high-frequency peaks have been reduced and the EMI characteristics improved significantly by using Renesas SSCG Series devices.

http://cn.renesas.com/products/standard_ic/logic/clock_generator/index.jsp




18 F ASSP General-Purpose ASSPs Applications

T PFCIRER PWMERTE / {8 ET{E DC/DC ¥k ER | PWM Power Supply with PFC Function, Low-Voltage DC/DC Converter,
4% BHR L oc/pc ¥ ke Uninsulated On-Board DC/DC Converter

/0¥ EgE 4548 DC/DC 4 1 B g
i (£#1818) ?ié
|/0 Expanders ]

Isolated DC/DC converter

. . . e = (full-brid h hift) - :T Q o
oY BEAFI RLANBO, FHHE. &5 12 BEFFITELFR R ull-bridge, phase s | \Fi — =
I/0 expanders are a convenient way to extend the ports of an MCU. Our lineup includes products with 12C bus and parallel bus support. _ '%H%‘ LH ]
i bC 12| ! . T —
Serial Type I/0 Expanders oe 12V = DG 12V 5 oy 44 -
A 3
R8A66154SP R8A66152SP R8A66155SP R8A66156SP Jj J i
Original Vbias
BUS (6ma) | M660T4FP | | pga661505P RBAG61515P ooy I

———————————
@mA) | M66013FP B3mA) (5mA)

zt ith [3

[2C BUS (5mA) | M62320FP/P

Interface VCC OUT OUT ~ CS RAMP RAMP OUT OUT  OUT OUT
T | | | > A B SLP  -C D E F
8 12 16 % [big
. SEC-CONT(*!
Output bit counts () comp 1

remotec!)  R2A20124AFP/ASP

VREF

BUS Type I/0 Expanders ro; [

M

0 | Gl SGl SYNC SS Olg:'l's(>1) DEI:IAY DEIEAY DEIC‘iAY
rigina , PGND SGND RT SYN: =) - - E
(High voltage output port: 25mA,
:;Jgrnal R8A66153FP iy > ‘ J J >
BUS I I
— 68 family v
18 o BUS | I l — Note: *1. Only R2A20124AFP
3| 3 8 12 16 2 it
é @ Output bit counts
S8 fEs T 4
S = 42 JF 5= DC/DC ¥ 88 & ) by 8 e 5
E =] L;lc,\f Low-Voltage DC/DC 7
s ] . Converter ON/OFF  gias(® N £
@ High-Speed Bus Switches A2
- =" | me2216 CRVED 7" g
250ps AR EE. —ASEE 8 BB IR DRIVE1(2) . E
250 ps Switching Speed. Ultra-High 8-Fold Speed at a Stroke. IN FB GND PWM@3) =
o 7T
E\g&ﬂ:* Bus Switch JT 7
@ 250ps WIERET B LU SR DL R FRHE « 250 ps delay time enabling the construction of high-speed bus systems .
@ EXEANFNFEFRNEENE, SIRINE - Almost no power is consumed within the circuit, for low power dissipation
@ BT X Am N\FRGE W 2 8 B/ KEZNEA, - Structure providing on/off linkage between input and output eliminates the
ST N /5 Y T E Y 5 need for direction switching in input/output switching IS R
@ ZH5V=>3.3VRIHE Fitih. HaoEE -5V =>323V level transfer, partial power-down support DC/DC #5328 VINGY) O%*’ Cin
Uninsulated On-Board
ZIFE T EREREA /S Input/Output Characteristics Supporting Partial Power-Down DC/DC Converter VOUT1 (3.3V) o R2 o
8
HDT4CBT 7 7 32 4 &0 4 860 (F 2 M A2 ). B T NMIOS 3% BF i 35075 8 R B 7 5 0 3 81 T 40 € R 75 Vco=OFF 3% 451 Vec=ON 7 . B 2 cormt countt (Sl
HD74CBT HIFRIRZE A X, NRE L A M62292FP D1
The HD74CBT Series supports partial power-down operation (partial power supply stoppage). As there is no leakage current at the time of UL ) IN2 L R4 0
NMOS switch-off, the Vicc = OFF and Vicc = ON systems are totally isolated in partial power-down mode. Functions remain unchanged when Co2 7 e COUNT2 © AW
HD74CBT power is turned off. _ GND e
Sz A BB i 7R £51) @ @
Application Circuit Example D2
B XF 5 (HDT4CBT1G125/126CM) Bus Switch Series (HD74CBT1G125/126CM) T 33V LINE L2
AEF / % (ESBBIE: 50 (), BHEE: 250ps) ¢ TSVINE 9
Signal on/off (Low on-resistance: 5Q (typ), ultra-high speed: 250ps) OF II—[>O:|_ 5] Vee OF II—|>__|_ 5] Vee C) O O
FHFE Al A2 Vec18 Ve Vec
Frk: KWTs IR XBTRT, 2 AT Mcu Flash memory
Partial power-down support SW: High impedance at off or power-off GND E zl B GND E 4|8 SH2A Series
INBL CMPAK-5 £ 3%
Small CMPAK-5 package HD74CBT1G125 HD74CBT1G126

http://cn.renesas.com/applications/key_technology/power_supply/index.jsp




Applications

ET ak 3 . :
HPFCTHAERYPWMERE / PWM Power Supply with PFC Function, Low-Voltage DC/DC Converter, B . = "
S ' BREEBRE #l i Power Supply Reference Voltage, Standby Control, Reset
{ReE E T {EDc/DC¥ #88/3F a4 Btk EDC/DCH: 4 88 Uninsulated On-Board DC/DC Converter REERRE / & RiEH / Sl PRy d y
R K LR R — &R _ > O Vout E&3.3vRIIHI12v 12V 33V
iR E M K BEHE RIHEZEERSG
HHE Interface between
Generating the reference 3.3V LOGIC system to
voltage for the secondary 12V LOGIC system. §
side error amplification L + vCC
circuit of a switching §| |§ - s
power supply. ® - 3'3\/%?“1;1; > o > 12VRFI RS
3.3V Signal '
12V Logic system
12VRIIES
SEAES > ~3 VARG
d 3.3V Logic system
_ O GND
RD74HV8T07
EHIE R 5v 33V
EE A HAT1069C 5 -
Controlling the hardware HEID)
standby mode of an MCU. : 2 G 4 v
] o cc
MR VDD|-¢ BATT Ve
glﬂé’é?ﬁmﬁ@ﬁiﬁ)ﬂﬁﬁ%ig Vil Vi2 SWOUT WOCU'C[ RES
giﬁfﬁ?ﬁ?ﬁ:ﬁ Li?:g a Yol Vo2 273 WTB - STBIOIT STeY
Multifunctic_)n Reset_IC_ for GND €D+ GND R b E’azgl Egigéﬂ;
Memory Write Prohibit RNA52A10 1 RD3ST24 | | :,E (H85/5X) | Super capacitor

Processing Before Hardware
Standby

for memory
NMI backup

REFHF FH8S/SXHIME (& FThRE, MetBREFNEFHRHERE.

BE 5 & AR (RD3ST24) HEER, FIEZMIBIAMEE.

{EFRNAS2A10, AIZEFIES AR S & BAERX, FItaEBE R e REEE.

The hardware standby function of the H85/SX can be used to maintain data in on-chip memory.

Using a standby controller (RD3ST24) in combination enables a simpler circuit design.

When the RNA52A10 in used, data can be maintained in memory with a higher degree of safety because the transition to standby
mode can be mad after write prohibit processing.

Applications

KIZFB B A SETRA, KhiE AR TRERTADRIESE TUER.

Note: This circuit diagram is intended for reference only. Careful verification should be performed before actually using this design in a system.

iR E

Monitoring the power
supply voltage.

SHREEMICAT S HIER

i AT DiEEREIE
Rz FAR ) 12V Power supply to motor, etc.
Multiple Power Supply
Application Example of 3.3V
Multifunction Reset IC j I

e T— MR VDD|-e *
NMI Vol Vil
RST Voo V22 |
GND (D e
SHEF# f o
SHMCU RNA52A10

HES “RNAS2AT0MM™ HIEHARIED BRRRFEHEE.
Bian, AT DA R E MR IR, 7R ETHN A= ERTS.

The power supply to the RNA52A10MM enables monitoring of a separate voltage.
For example, it is possible to monitor a motor drive power supply and have a warning lamp light when a voltage drop occurs.

KIZFB B A SETRA, KhRiE RS TRERTADRIESE TUER.

Note: This circuit diagram is intended for reference only. Careful verification should be performed before actually using this design in a system.




Applications

RIREREERE / FHES / 8 Power Supply Reference Voltage, Standby Control, Reset HFZEIRFEE / REE % / BEBA  Power-On Sequence Controller, LCD Backlight Controller, Level Shifter

3 < < < — by, =1 b sle
¥ I B R Y T e 7 2 L e T AR IR ASIC HIRE TR 42 IR EHRBERE Vee = N .
?&ﬂmm’}?ﬁ For Dual Power Supplies MPU/MCU For Triple Power Supplies MPU/MCU Controlling an LCD O a %+ 000 éRs Re - i

. i ¢<]

Controlling the power-on backlight. ' §§§
sequence of power VREF Reference 1183 T
su?)pli & P = 33V S AR DC/DC ¥ #:28 M62215FP ] - L * T f%j FTO
/_\ 18 15V 1 AR B e B — }“4 i T LM ﬁ (3 2
A | ¢33
RS AL AL IC I W E Sample Backlight Control T Cosc e — — —
HLE TR P BT 45 Application Circuit Using S o160 7T
M62215FP Dual-Input Type IN1 RT@EmD
Example of power supply
sequence control using a 33V HAT1069C DE/DE Converter %
" ) 3V © VCC(3.3V, : VCC(3.3V c
multifunction reset IC and an 33 % 3.3v) sap © 3.3v) IN2
MCU with two power HAT1069C G N2/ !
supplies 1.8V A | ©vcc(1.8v) 1.5V —‘7 OP Amp2 Short-circuit R D3
Vee33| Vecis| WG »—{ Reg. % © VCC (1.5V) protection creut <P l =
Con 1 MR VDD |« FB SCP (SOFT) | GND @ R2
S Vil Vot HD74LV1G98A o)
+ CRext. RST HRESN RESET —— Vi2 Vo2 D
I = [MR lGND f GND €D ”T ol Ryl cn Rf1§ i +C i -
- SOFT
RNA50C27AUS RNA52A10MM Cra T Cr W + .
C CrL
XZBBASETE, TR E AN T B AR RIERET MER. | | y Ra "Mi
Note: This circuit diagram is intended for reference only. Careful verification should be performed before actually using this design in a system.
&N LY | o e =] } 2 — 4 s A 3] =N k B3 A E T A &b \ =
EHIH R [ SRR H ] ik G peA iz le o gl ASMEARE, 45 HDT4CBT R BRI Ve HLIRHL R TRE 0.7V, NMOS S5 45 MR 53R R = 18 FE [ TR B2 1V, MTTAESS BUE A
*&iﬁmmﬁ [};:qui’red ;vg_:/eform example] E?ﬁ IR 5V E3.3VETHER.

2 HREER B, =k = S . . . .

) 33V Eg{iggzzﬁg—;iﬁiﬁgﬁi;im—m . 5V — 3.3V level transfer can be achieved easily and at low cost by dropping the Vcc power supply of an HD74CBT Series
Controlling the power-on RATHEHR 2% B NRE AR Converting between device by 0.7 V with an external diode and providing a voltage drop of approximately 1V between the gate and source of the
sequence of power 4BY Wit ciiksTi i 0 S (e penelr S Felies sl EmeeuE )y, different logical levels. NMOS structure

. strictly speaking there is always a certain gap in the timing. .
supplies. This configuration example is designed to make that gap as small as possible. . e . -
LSk N VR A {5 PR A FE SR HE T AR 4 18] 5V/3.3V YR AR R Th AR
BB L AL S 1 IC B R 2B W B R k= 5V/3.3V Level Transfer between Devices with the Use of Bus Switch
- i , APHT OV IS S B 3.3VIE SR TS, HRIEE THRE,
Hm Bl _ 33y HAT1069C x 2 BT Easy Implementation of gi;mgfjﬂ v WS MR TR, ERREMTAA=AE
szmisle of Sl RN EsUE [ EE.E%HT@U] : SMDP A HRV103A ’ V= 333 v Leyel Ve Totral;15fera5Vs.ignaIto33V insert a diode into the
starting two power supplies [ Circuit example ] —F anver5|on Using External power pin and changethelpolvvervoltageto43V
using a multifunction reset IC 1.8V SIAD ovec(.av) Diode DI o
G } OF Ve (V) vs. Vout
s [ H>04 2
- A o
= w©
MR VDD HD74LV2G14A G% 8 I
Vil Vo N :‘ o
—— Vi2 Voo © RES = @ 2-
GND (D i 2 £
5\ 3.3Vsignale«————— 5V signal GE ]
RNA52A10MM " - : S i i
3.3 Visignal 3.3 Visignal about 1V lower output voltage than Vcc
XIZE BN ASERG, KRERRBETEEHITRAIRIEEETUER. 0 = = 3V = =
Note: This circuit diagram is intended for reference only. Careful verification should be performed before actually using this design in a system. 3.0 35 4.0 . A(V) &S 5.0 55
cC
E*u E;JEE,’J [ BRG] XSHT785 SR RE) #EEHME{J
. ired f le] Note: Simultaneous startup of SH7785 MCUs, etc. e
ZiBIn [Required waveform example 3V AT, T ERMBRE, LR E R Wit O
Controlling the power-on 1Sy PEEDSEARTEL DR, LSRR R, Extending the output
g 1V In this case an external power supply unit must be used due to the large current requirements. g
sequence of power Simultaneous power supply startup can be difficult under these circumstances. ports of an MCU.
su | ies This configuration example is designed to deal with this problem.
PP 5 Afew ms HALLQI.?gg;(CZ/g +5V
= HAT1069C X
e - . < {1 VCC 33V, —SDA
grspEstcanansan AL, el ? LA Ve —lscl
— [ Circuit example ] d I G
iolant]] l | %
. |
Example of simultaneously 18V 3 sS4 057 © VCC (1.8V)
starting mu'|t|p|e power v i 16 0 VEC(1.1V) )
supplies using a % — zf A J;;ﬁ
4 : & VDD }—¢
multifunction reset IC T Vil Vot : S ORANAGE
Vi2 Vo2 (P& 34 HHR)
fGND D s (3 internal gates) SDA fE
L4 scL °
MR VDD |—s
+—— Vil VoT
—Vi2 Vo2 O RES 2

GND CD |4
I I

RNA52A10MMX 2 4
RNA52A10MM x 2

XIZR MR ASE RG], SR AR TR AR T RS WIEEE T UEA.

Note: This circuit diagram is intended for reference only. Careful verification should be performed before actually using this design in a system.




Applications
RURRBINFES / BRE L/ BEB Port Extension, Weak Signal Handling, Battery Monitoring, Camera Flash LED 3K zf) LED Driver

WIEREIES /
IR Zh 1T 2%

KL spAS A 2= LED

[lluminating LEDs using iy o
‘ ‘ an SpAS system. t +
Handling weak signals. FRIEEE Powersuppylne A
Driving an actuator. I
R4 MCU
TS g A,
%s{éLt & RESET ﬁ%ﬁgfﬁ Relay, gf%jfmd, ete.
CMOS
g%fi K2 DAout
o J
e 3 BRH
ADin 3 (R8C/3X B FI%)
B : Mcy
nalog signal of 3.3V or less BRE .
e . (R8C/3X Series etc.)
EBHAS ‘ADin +3.3V* RD40LD003A,005,007 RD40LD002,006,008
[EEER CMOS opamp
#ilicE SIO — Dout
Sensor, analog IC, etc. : TXD1
33V L EROMAIES ADin ADJ . LvC
Analog signal of 3.3V or more SCK1 2448
l FFHERAE P27(SS)
Shunt regulator
P2

B 455 FR jth FE FE AR AT
FE A

Monitoring the charge
current of a battery

BB R AR LED ?
[lluminating LEDs using PY
serial-parallel conversion.

charger. ':{ !i{ e e )i{ ):{
b ZEEE 82  Battery charger VCC % é/ A A VCC // % 2L
& AR (BIR B ) RD30LDT3595/595 RD30LDT3595/595 ?
ex. (Power supply circuit) 014 Fighting H
k:=|>="|'uI 1 S-in . S-in .
B R CLK . CLK
(R8C/3X A F1%) Latch Latch "
MCU Enable ° — Enable ° S
| l AT6305xx (R8C/3X Series etc.) . . E
/ S-out S-out S
KRR T 777 ;7] ;77 2
Charging current monitoring

O =fy [A) S AT
Driving a camera flash
unit.

BETELED

[lluminating 7-segment

LEDs. V=9V V=9V

e Xe & Xe&
[A S AT BB B TR Xe tube
Sample Strobe Circuit MEZEE TS e
Cwm RD30LDT3595 RD30LDT595
VCC VCC
O 32 22 B 23 333 23 9
BAEH S-in H R S-in
(R8C/3X CLK (R8C/3X CLK
#5%) Latch — #5%) Latielh
Mcu Enable Mcy arc
(R8C/3X — (R8C/3X Enable
—&--—--r- Series etc) S-out Series etc))
EED ' —




PE(RER &
BEXLED HEHH

Lowering the voltage
for LED illumination.

HEHE
=% LED B8

Raising the voltage for
LED illumination.

Rz R Bl (FEEEN)

Application Circuit Example (Voltage Step-Down Mode)

Applications

LED lllumination

9V~38V
A

Current

T8KOZ %
BHH
78K0
Series
MCU

control

B e T S 1=l

____________ AL N

"""""" i T

LT 1

CH3 R

L e L
L PD16804,830

Rz BRG] (FrEER)

Application Circuit

Example (Voltage Step-Up Mode)

Vout

K

= 2SK3377

e R AL AT I E FRAE R AR 7 T A Rl g e
J-BINChMOSFET

* Nch MOSFETSs, which offer cost advantages and
many options, may be used for step-down
configurations as well.

HBIE =
{2 wPD168804

4-channel product
U PD168804 only

9V~38V, Vin

Vout>Vin
N

T8KOZ %
BRH
78K0

Series
MCU

1 PD16804,830

CHo T
N Vout
:h . y | LeoZEzn
BK1.5A
Current LED drive
control Max. 1.5A
P 4~ 25K3377 etc
i :
N OEN EETEN BN BN, BN BN BN BN B B W
""""" I--(?l_I‘I-----------I-.: I
'::::::::::::::::::::::::EJ .
CH2 T | 4EIE =
Pocococooosacanocaooooopd X 1 PD168804
CH3 . ' 4-channel product
| IR AR I AR KIS 3 KT e - U PD168804 only

Package Dimensions

Package Dimensions 1

.
F!
HIERAR Package Name (B4 mm)
HERT Package Code (Units : mm) |
DP-8B DP-8FV
DIP PRDPOO08AF-A DIP PRDPOO08AF-B
9.6 wuZ‘anx
10.6 Max 8 5
8 5 | N
O [ O
0= = I
0.89 13 w ][]
1.27 Max g 7.62 Rl
—= — ; [
Pt i b \ g J
=t £ ':'] i i |
7u§1 E \/\ “‘\ +0.0 { 1 § s;
© : na A—H-OZSA 2542025 048 = 0.08 L_- 025006_J|
2.54+0.25 0.48 +0.10 0°-15° S 76
T (Ni/Pd/Au plating)
8P4 DP-14AV
DIP PRDPO008AA-A DIP PRDP0O014AB-B
® 67 o0
MM =k 20.32 Max
O 2 o ]4|—| i I s I B o B |—§ «
& = gl2
5| ©
EERwEN, — o o2
@ @ | N [y Ny Ny Ny Ny Sy i |
89:02 G~ [ 130 7
. 2.39 Max . 7.62
2 ~ &
z =
{Lasiisn: 5
g J I [ % I 2 :'.‘ A
T 3 | £l £ g
S b
2542025, J 048008 5 P 025 0,05
0°-15°
14P4 DP-16E
— DIP PRDPOO16AE-A
0427:)%057 2032 Max
i o I 1 e 1 s I
b ol 2 [} 8 OmoOoooon
3 O .
LN J N N N I N Iy B =
fo) o) 7 ¥ 0 >
o 5 ) ) )
19.0:02 '] o089 13 8
0 o
8| A £ L Vel [\
o g * 7 '\‘
IR
Ll L 2542025 04801 < L‘ 0258 ||
254 15103 05202 5015 762
DP-16FV 16P4
DIP —— ——— DIP ————
PRDPO016AE-B PRDP0016AA-A .
0.27_0.(')5
20.32 Max @ e{
16 9 I T o o O e e I e B o
| Y Y o Y v | -
> O ¢ °) ¢ )
@ ) X8 S O S I —
[ [ N N N [y Ny O o | O] 0°~15°
! 0.89 1.30 E
. _l12Max 19.0:0.2
v [ — M
s EL I —; {Mpsiiizninige
al T
/ = z
254025 048+ 0.08 EE L__ 0.151096_*
B U 762 I___I

(NifPd/Au plating) 2% 15 05+0.1 10 jr0013

Package Dimensions




DIP

3.0MIN 4.7MAX

SDIP

E R
el (#4: )
HERT Package Code (Units : mm) |
18P4 DP-20NEV
027 10.07 D I P PRDPOOZOAC_B
" 2450
ik e 1 e e e O e M 25.40 Max
e = X 2 g
2 I % I B e o o ©|8
(0] @ oo 8 o ™
0°~15° 10
0.89 130
24.0+0.2
IV 1.27 Max X 7.62
z = 014
5 U HH] | DR ! §I L
= z o] i
g U )l U & £ ,El
T © Sl = 4
L = +onh ®
L — 05201 254025 0.48 +0.10 0 E\____/ 0.25- 00
2.54 115503 o 0°-15°
22P4H 24P4D
— D I P PRDP0024AA-A
0.07
o o 025 {0 | ) e 027 505 0
MMM Moot _—— i ol o o e e e B e B e M e
o| 3 [] g @ o g [] g
) 3 &
FUUUUTUUUUY S PRV L LT R LT —
0150 0°~15°
2.70+0.2 29.2:0.2
|
[ 0 z
© = )
<
H HIHH HHE - 2| O HIA H W
z z
RESAT IRARE AR
A o] L e ]] 2
A qayds s 254 15403 0520.1
20P4B DP-24TS
PRDP0020BA-A HSDIP —
Pt n 27.10
NONANANNN - 9 5810 Max
JUUULUUUUY 25
1 10 O g
19.0:02*%2 1.0 12
10.16
% 1

SIP

Package Dimensions 2

Package Name

Notes) 1. Dimensions ™1" and "*2" do not include mold flash.

1
2. Dimension "*3" does not include trim offset.

1.78 £0.25

I
| | 404020 |

5P5T

11702

SEATING PLANE

\ /

5
O 32
5=
@ [
=
‘ = 4
3 ]
=
s 4
S
«
[ 07«01
® 05201 ® 0.85 %7 027 8
12.54 Nom| 1276

-
0°-13°
S|P 8P5
19.0:0.2 2.8:02
8| 2
=
[v]
L 3
T B B | B | - B - B E =
| &z
u -~ =
1.2«0.1
0]
254 05+0.1 027+007
085 +03 “7-0.05
03 ) -0.1
+0..
1.2 01
\ /

5pin Power Package
SOp  =ProrE e

SOP

SOP

1.27 MAX

9.52 MAX

9.14 MAX

6.50 BSC 0.25 BSC

8.13 MAX

1.14 MAX

8.03 BSC
10.67 MAX

DETAIL "A"

FP-8DCV (JEDEC)

PRSP0008DD-C

4.90
5.3 Ma;
8lnnnn |5
3
o
| T
3 3B
= [SiiS)
“ A4 610550
0.75 Max ~ g S 1.08
3 § *O -
0°-8°
& 0605/
s
%042 + 0.08 S
0.40 = 0.06

*Dimension including the plating thickness
Base material dimension

SOP

8P2S-A

PRSPOO08DA-A . QQ

6.2:0.3

te— 0°~10°

I 04+0.2

0.9

O [Lowstgr

SOP

Detail F
10P2-C
(@)
Annnd
gl & o)
| —ygeeg

1.75 0.05MIN

0°~10°

+0.1
045 0,05

127

]\

141

0.5+0.2

+0.05
0.15 20,02

Detail F

SOP

FP-8DGV (JEITA)
[

Package Dimensions

Package Dimensions 3

Package Name (&84 mm)

KA
SRS T

Package Code

(Units : mm)
J

4385
5.25 Ma:
8 5
<
° <
1 4
v
X ==} +025
075Max = S|S 830
3 Qls | 105
> B L
e =1
| —f0°-8
[127] g 0.60 0% | |
o
H
%042+ 0.08 2
040=0.06
ECH
[B10.12 @)

*Dimension including the plating thickness
Base material dimension

PRSPO008DE-C

485202 F

HAAHA

ol 042006
SS9 0
3oy S
[ S
: 3z
Index mark_~ _ . =
Terminal cross section
0 (Ni/Pd/Au plating)
1 4
(D] )
75 1572015 0 os L2012 Max @) 0.90
o _
= 8
o =
3
010 Max S
A 04502
S
Detail F

10P2N-A
PRSPO010DB-A

r—hAAAf

812:03
0.1

2.1MAX

6.8+0.1

2

1.21

Detail F
FP-14DAV (JEITA)
PRSP0014DF-B
10.06
10.5 Max
14lnnnonnnl8
O ["a}
() o)
1 TOOOOOT 7
3 SIS 780%%
= Sls
1.42 Max = H
A2 iex 8 S 115, |
| T : ) °e L
= t ﬁ!o -8
= 070020
— o
H
o
%042+ 0.08 S
0.40=0.06 o

elo.s]

*Dimension including the plating thickness
Base material dimension

wv
c
g
wv
c
o
£
a
o
o
©
v
v
©
a




Package Dimensions

HpF 4 Package Dimensions 4 /1A Package Dimensions 5

EEE Package Name (84 mm) BEZX Package Name (B4 mm)
HERT Package Code (Units : mm) | HERT Package Code (Units : mm) |
FP-14DNV (JEDEC) 14P2P-A FP-20DBV(JEDEC) 20P2X-A
S0P PRSPO014DE-A S0P — S0P PRSP0020DC-A S0P —
8.65 @ 128 ® P
905 Max \ nppApAAq 132 Max *Ni/Pd/Au plating ] AAAAAAAA
T4pnonnon ol - 20l 000N0NNNAMNI
 °l g i3 [o o
‘T o) g 3 o :
% a9 " —8 OHHHH (I% F (] 10407923
= S| 610704 1 TITTOOOOO 0 & 3 chinhes v HHHBBEEEE
- 0.635Max ™ S 108 | 865:0.1 1.75MAX 0.935 Max 2 = 145, | [0} D665
I ! ) %0" -8° % 15 0.175:0,075 T = *g é
i e 0604 ]| 0.4 4009 = — L —<} 0°-8° E: 66:02 098:0.02 0-0.1
E= i ' -0.05 ‘I. - +0.57 § r_.r_
040006, | I = Lo : 070030 || .'.
E = ﬁ 075202 %0.40 = 0.06 o,ss_u JL&Z:U_] __\0 ~10
—'\'\“_(,2+o.os i | Jos02
*Ni/Pd/Au plating Dewlf 0 Detail
14P2N-A FP-16DAV (JEITA) 20P2N-A 24P2E-A
S0P PRSPO016DH-B
: ® ® 10.06 — ) (@]
fngannd fnnpasanafl o 1880RRRARA]
16/ 0000Nnnn'® I‘I
3l 3 ° m[ e
3|3 5 w =2 & % %
-3 % o ﬁ e L 1 lo :
g ELLE: g £ 080 Ma ] SE T s ’ t
! ous 3| M ] - UL L ELELEL):
o 2IMAX il QJ{ o Lﬁ 0°-8° 26011 VA © © 125MAX
3 T ] 7.8+0.1
S TG shagl F gy AL | IS Ao
127 = =\ 06:02 o015 ] 2y = = 06:02 3 i N
_.LL—— (Bl 012 W) : 6:0. 05:02
ot 38 e 8 o 88
FP-16DNV(JEDEC) 16P2S-A 24P2Q-A 24P2N-B
9.9 _® @ —9 €] ) o)
16|'||'||'||'||'||'|I'(IDI'I9 2| . .
& g3 3| 2 3|3
() ™ 1O R| = 2| ® -
1 TUO000 00 5 R O ; O g
N z )
127 © ‘_(%HHHHHHHHHHE |\ gjHoodooabnal . 2
e B 38 +0.10 100202 T.9MAX © @ g
gg. = ] 610 -030 I | 21MAX 1502:0.1 S g
< 2 H 1.8 _01:01 1 .
ot 8 g [l o | s o120 ) | e e =
K 0. o - _—LL- 1 S
(] L#O 8 u — o0 l' 0 _IL u ! %
0.60 1954 2 S = ilily, g 04 %01 0~10° a
*0.40 = 0.06 0.20 2 N TFo4s02 - j 0602 005 127 = T
E 0.15 O'S_M e o —_.u.—— = N Foss02
51025 @ Deae V5% o s 2002 oemnFLLa-?Ia%"zs
16P2N-A FP-20DAV (JEITA) 24P2V-A FP-26DT (JEITA)
S0P PRSP0016DE-A S0P PRSP0020DD-B S0P — HSOP —
o] 126 2] (€]
‘ HAHAAAAAH 13 Max HOAOQAAOQAAAAEA
20 [I00NNOOOANA
O e 8 78098 O
R L \ o | “fAAEEEEEEEE] —
120, } i R Vo o 1315, |
101201 21MAX . o = — —jo s 2652N;AX o2 ) é
r_T_ 1.27 = 070020 154201 - Iy~
.l- 042008 2 lv || 070815 ﬁ
. =" 00008 imlminmlint i o8 ——
4 : 06:02 Eﬂ +0<T'u" u = 08:02
.__LL——- 0.05 P et “ a 04-005 127 "H"+0.05 *Dimension including the plating thickness
Detail F 02 20z DImenSIg:;:frlxuafle?%ItZierﬁe‘i(slilgnmmkness Detail F 025002 Base material dimension




HSOP

SSOP

SSOP

6.4+0.2

Package Dimensions 6

Package Name

AR (#f: mm)
ARG Package Code (Units : mm) |
8P2J-A
SSO P PTSPOO08JA-A
®
HAAR
33
o .
| HHHE
o ®
G 3.0:0.1 1.2MAX
F 1.0 0.1:0.1

025 10
065 || e )

MMPAK-8
PLSPO008JC-A
295202 o5 4
ML
L
33| - |
‘ ‘ ‘ ‘ ‘ 01001
1y
065,| gforgpot 02 8
1.95
¥ I |
(=,
: ®
HAAA
- < O
O’QMAL-—E;H H A 015 L
35403 105:01 0101
O'LH 022:01
05:02
010"

{1 0amAxT] 08
0525 0.15 I;O_'uows’u' °
0.675MAX. e petil
TTP-8DBV
S50P PVSPOOO8KA-A
20+02
1.5+02
(0.5) (0.5) (0.5) g
illiilliil

= =
S| S
4 S S
P -
& .-

= -8

= P

. o

o
o
S

16P2E-A
PLSPO016JA-A

®
1AAAAAA

4.4:0.1

O F

LLEELE
1 ®

0.1+0.1

5.0+0.1

. 0°~10°
|

| Jos02
e +0.05
015 100

10

+0.1
922 5,05

SSOP 20P2E-A

@ 5}
AAARAAARAAR

6.4+0.2
44+0.1

Q F
L L L L
0

0.10.1

6.5+0.1

0°~10°

! I 05202
—-'u'— 4005
2

15 2

Detail F

Detail F
20P2F-A
PLSP0020JB-A
@
AAAAARARR
3|3 O E
LELEEELLD
0]
& 65201 145MAX
A/l 105 01
02250 T

065 2005
ry
EEXQ) 1o
d
5 | fosw02
A oos
@ o102
=2 Detail F
0475 Detail F

36P2R-A
PRSP0036GA-A

~ HARAARAAAAAAAARAAR

O
Q F
SR LELEELERCLCEEE

Index mark

SSOP

119303
84:02"1

0155

20 0.05 Min

1502022

0°-10°

Notes) 1. Dimensions ™*1"and "*2" do not include mold flash.
2. Dimension "*3" does not include trim offset. Detail F

SSOP

TSSOP

TSSOP

TSSOP

36P2R-D
PRSP0036GA-B

AARRRAARRRRARARRRE 1
O

0

HNHATHREANANAR_ |

Index mark

84202
1193203

15002

08015 =010 035-0.05

TTP-14DV
PTSP0014JA-B

500
5.30 Max
14|

1

*0.22 %6
020006 013 @

6.40 = 0.20

*0.17 +0.05
0.15 = 0.04

*Dimension including the plating thickness
Base material dimension

0°-8°

TTP-20DAV
PTSP0020JB-A

6.50
6.80 Max

6.40 = 0.20
.-
o <
H 5
) [S]
S
*Ni/Pd/Au plating
TTP-48DBV(JEITA)
PTSPO048KA-A
12.5
12.7 Max
8.10=0.20

*Ni/Pd/Au plating

Package Dimensions

Package Dimensions 7

Package Name
Package Code

(B4L: mm)

KA
SRS T

(Units : mm)
J

TTP-8DAV
PTSP0008JC-B

309
3.30 Ma:

[N

*0.22¢6F
0202006 210130

TSSOP

Sk

440

6.40 +0.20

*0.17 = 0.05
0.15+0.04

*Dimension including the plating thickness
Base material dimension

TTP-16DAV
PTSP0016JB-A

TSSOP

0°-8°

*0.17 = 0.05
0.15=0.04

*Dimension including the plating thickness
Base material dimension

TTP-24DBV(JEITA)
PTSP0024JB-A

TSSOP

- 780 *Ni/Pd/Au plating
8.10 Max
4‘ '3

*0.20 = 0.05
6.40 = 0.20
e R
x g 2
2 3| ¢
= s B
= = [}
g

1.7MAX
1.0

+0.05

= 0125 9%
018 0.1 =4
005 = 0°~10°

=i
5
& 05202

Detail F

Package Dimensions




Package Dimensions 8

Package Dimensions

Package Dimensions 9

AL Package Name (84 mm) AL Package Name (B4 mm)
HERT Package Code (Units : mm) | HERT Package Code (Units : mm)
64P6S-A 100P6Q-A MPAKV SOT-25
QF P — LQFP PLQPO100KB-A HWQFN PLSP0O003ZB-A HWQF N PLSPO005ZA-A
16.0:02 0.47%0 ) 016752 2SR 0150
S ‘T‘i 19202
! =L P P 1 ’”‘ j\
777%,770 Ss 0-0.1 {_\
+ = S
i : | 2 23
E III il ‘ -
o ossoss. T g i
19202 . A g
® () 06 Max S s |l o
2.95+0.2
o0
S b= x
40,05 S| 2
33 i e LL — =
06:02 2 Detail F 05:02 = = S0 g
52PJV-A TNP-24AV MPAK-5V CMPAK-5V
HVQFN PVQNOO52LA-A WQFN PWQNO0024KA-A HWQFN PLSPO005ZB-A HWQFN PTSPO005ZA-A
7202 o 52:0.1 19+02 13+02 &
7020171 g 50 095 095 0.16 *g6s (0.65) | Lo I 0ot
39 27 27 39 ° 19 13 ari - ﬂ] S - 0.15%005
40 2 2 = E 40 i 2 » I::I I::I I__I g [] ‘ Tg 001
= % o |~ 0-0.1 H 1.0-0.
3| S 3 5B — LS
= 24 {8 © | © il
= ¢ 3 " 5-0.20.05 ‘ @
=3 52 T <
! 7LL°. 02 o. 5 m 3 2002 5
) 121 005 3 1 M
et 29:02 S
(=]
g
Note) 1. Dimensions "*1" and "*2" do not include mold flash. Detail F *Ni/Pd/Au plating D_D);'
28PJW-A TO-92V UPAKV NOIR
HWQFN PWQNO028KA-A HWQFN PRSSO003DA-A HWQFN PLZZ0004CA-A HWQFN PLZZ0004CB-A
souon 48:03 e 4.5=0.1 4.6Max
21 15 15 21 ‘ & ]8 Max <l' 1602 1.5=0.1
0000000 ‘ 2 - ‘ IS} W
2 1 Mo T e T2 b =
L= 3.26 = ( W "
2 = I = T 3 f1]353 g
: = L= z ,,7,%,,, H = = 2
0601_ED — A M ali¥et Wl = [
2 s =G V= 060 Max ‘ ‘ ‘ g = I | ) oy n| o <
: : [D 0000 Q 055 Max || et = 05 Max 0.53 Max ‘||__||‘ U v = N T 8
0.5 S = (]
= ) daMac Hl_SF T 71044 Max_ =1 1 1 ) g
F | > o rv]
o 8 /LJ LTI ) 3.0 Q 4"» 0 SLI\‘Aax oo &
ol taae | (41 3 k! 0458
El005 Max] 5 \]; i
Detail F z Z’ST’ 0.48Max
TO-92L TO-92MODV TNP-5DV CMPAK-5V CMPAK-6V
HWQFN — HWQF N PLSP0024JA-A VSON PUSNOOO5KA-A CM PAK PTSPO005ZC-A CM PAK PTSPO006JA-A
05.1MAX 48:04 38204 1.6+ 0.05 20 A 20£02 {E‘
_ 1L Isdeat 805 | 065_| ] 05 |065_| 0.25 013792
g 0.13 T
: ‘ : 8l 5 A f A A A
B 05, 05 ) %Zi':oal ‘ ] 3| o5 05 L‘EH I:I I e ) I:I I:I 70] " =8
3 b, = ] A 5 ' +008 g o5
0.5 Max 05 Max 1.0=0.1 S| 025 &5 022 - 007 2
4 ] BEB@EA- -2 4 ShEBE:a 3
127 127 .
: 858 G | | d ! o] E e E




Package Dimensions
A 11

Package Dimensions 10 Package Dimensions 11

Package Name (B mm) Package Name (8: mm)

‘ HELTR

‘ HBEZ]R

AR Package Code (Units : mm) ARG Package Code (Units : mm)
3Pin POMM(SOT-89) 5Pin MM(SOT-457) 16Pin SOP(300ml) 16Pin SOP(375ml)
S0T-89 PKG3C4-212-0432 S50T-457 PKG5C3-121-0412 SOP PKG16GS-0403 S0P PKG16GT-0106
4.510.1 N!0 o e HAHAHAAH HHHH‘HHHH
1.6+0.2 1.5+0.1 % EMAERAREE
‘ | % Eé ) |
— igimi T $ o | On
TF awax HEHEEHHHEEH o=
- — ' : EEEEEEL :
g c\! H 2.8+0.2 L 1024026
J)I a ! 1502 — 103103
X = o B J 0651315 1.65£0.15 5:&“:'2 - ~2onax. 2100 | ooz
= ‘ N — K o = : —— " —— \ ’
= Tl . 1424006 17 T " [ o4z Crmr o B T s
e 47 I I | - —am f | E Ax %—P+ rrrrrrrrrr 110 O O W Y|
o— 153 OiOOG ‘u - T : 2;15, I—{ZWW K 5 7012:8;5,02 .—LososMAx [;{—:gtogﬂ)g Een]s]
- 04188 - : e imﬁz ~signg
S0l B PI6GM-30-3005-6 PI6GT-50-375B-2

MP-3(TO-251)
PKG3J5-112-0431

14Pin SOP(225ml)
PKG14GR-AND-0103

TO-252 5Pin MP-3ZK(TO-252)

14Pin TSSOP(225m|) (UNIT:mm)
TSSOP PKG14GR-9LG-0405 T

D1 5.0020.10

TO-251 SOP

PKG5J5-313-0422

23:02 o E 4.4020.10
(UNIT:mm) 05:0.1 o HE  6.40:0.20
u ITEM__DIMENSIONS A 1.20 MAX.
D 6.10+0.20 2 Z Al 0.10+0.05
‘ D1 4.4TYP(4.0MIN) ‘ HHHHHHAH T m 5 dotai of lead end A2 1.0020.05
E 6.50+0.20 . ] 0.25
oy Et 4.4TYP(4.3MIN) ki & 1 b 0247388
_H_ e8TYR(103MAX) g z o) % "o otas0085
A 2.30=0.10 = H H H H H H H L Q L 0.50
Al 010 0.25 =] T 7 7 S5 00wis)
| 218 B b 60-0.10 1022026 | il PO 000l B
I 0IG0=08 11201 S 5] 1.00=0.20
| Gl 50 2 65202 9 345,
2 c 0.5020.10 = 15943 44201 L e -3
o1 0. 149 ‘ 112016 L ogran 5 oes
m _L L 2 { s x 0.10
' o © ol 055 f Tl et ’LL.H.“U T A e z__00
! T 2 =02 L 2D 0.625
H L 1.52+0.12 23|23 L J L 017345 ; 2 E‘ - P14GR-65-9LG
m 8] 1.0 i L0 LfJ ﬂ[ HI’|I’|1I'|I'|I'H7‘ ,;J\( : y |
= 0MPS‘HF 141 g I E £
ore e ER=E:] LT
1. B No Plating area |
TO-252 MP-3Z(TO-252) TO-252 MP-3ZK(TO-252) TSSOP 8Pin TSSOP(2.8x2.9) TSSOP 8Pin TSSOP(225ml)
PKG3J5-212-0431 PKG3J5-312-0431 PKG8MP-KAA-0405 PKG8GR-9JG-0405
(UNIT:mm)
UNIT:mm! L)
- ITEM _DIMENSIONS W
6.5:0.2 6.5+0.2 5 2.30. ] 290 [
5ATYP. | & 0.5:0.1 = } D1 am+o —O1 9000
5.0:02 2302 = ~ detail of lead end =] 280 E 4.4070.10
= l-——‘4'3 MRS = HE 6.4020.20
o ~—0.5:0.1 = L SLL A detailof lead end —_
4.4:0.2 =3 = r|’4 h 8 5 O] 0.65 ) 5 A 1.20 MAX.
e 2B i ! | A3 b 022 £005 Al 0.100.05
""" a [:' = I ! o ‘_'—l A 103 MAX. A2 1.00z0.05 %)
o s i 1 & 2 H r [ A 008 £005 A3 025 g
4| @ 0 2 I 3@ t t A2 0854005 b 024008 Z
3 ! b S za 9 S gl O | o3 ol , _ o o233 2
[l | & R : i 4 Lp - . PR 3155105 518 o
e o - S o 1 o 3 § B B H E IE 060 +020 | L 0.50 =
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m - Each lead centerline is located within 0.10 mm of

SOP

8Pin SOP(3.1x4.9)
PKG8MF-PAA-0408
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detail of lead end
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(UNIT:mm)
"ITEM__DIMENSIONS
D 4.80105.00
E 3.80104.00
N HE  5.80t06.20
1.27
0.85100.49
1.35t01.75
B 0.10100.25
| O 0.25
i c 0.19100.25
Lp  0.40t01.25
h 0.25100.50
w 0.25
x 0.25
y 0.10
0 0°t07°

8Pin TSSOP(3%3)
PKG8MN-KAA-0405

TSSOP

its true position at maximum material condition.

x2
[B[tTsTATB} 0.15 MAX (UNIT:mm)
I I ]:D:LAL detail of lead end SIIEMEIDIMENSIONER
T 5| O 300
[E 300
i 0.20
[HE]  4.90
E t 0.20
0.65
O bp  0.25100.38
1 4 A1 0.10%0.05
t A 1.10MAX
0.15 MAX A2 0.85%0.10
0.15 MAX. {D} 0.15 MAX. 0.25
x4 L1 095
rA ([T [S[ATE] (HE} c 0.13100.23
A2 . Lp  0550.15
' o x 0.10
[ \ y 0410
G i j i m u D—l S o
T 1 E %f - S
] PBMN-65-KAA

A L.

Y, bp[d]x @[s[Aa[B]




Product Numbers

S 2 Product Numbers 2

e RESwm ATk

RS Product Numbers 1

InfEfEf =R R
D

PR

Standard Logic Part No. Composition

1— O SMEHENFS (1 IFE: ES)
HD74HC T 1G 04 CM E
-Auxiliary appearance code
(1 alphanumeric character; sequential) ——
#No general common rules; this code is used to identify lead shape and the like.
O SMEIRFIFS (1 f1FH: ES)
XE—BERAN, ATRBEGRRENHES
e
#No general common rules; this code is used to identify body shape and the like.
© EMEENS (111FF)
Pin pitch code (1 alphanumeric character)
%8 | WWAE | %8 | ®WAE | 58 | EWaE
Code Pin pitch Code Pin pitch Code Pin pitch
A 254 B 1.778 C 150
D 127 E 125 F 1.00
G 080 H 075 J 065 L
K 050 L 040 M 030
AT xR EHES
@ EEI (4 BBF)  Number of pins 4digit numbe) Base Series Taping Abbreviation
BT Display BRI No. Pins BT Display BRI No. Pins HD74HC % gu Egj CMPAK’VSON’SSOP
0000 JEHEM Contact-less 0008 8 B 8 pin H D74Hc HD74HC Series E Embossed
7R Display BRI No. Pins 7R Display BRI No. Pins. N o
0208 208 M 208 pin 0848 1848 BB 1848 pin HD74AC HDT74AC %EIJ EL }j_ggl gﬁE% SOP. TSSOP (24 Eﬂﬂ]u_t)
HD74AC Series Embossed, left-reel SOP, TSSOP (24 or more pins)
@ HENEHFS 2LFH) “Package appearance code (2 alphanumeric characters) ,
Ry N 2. faranl N
e 78 W wE I HD74LV-A HDT74LV-A 25 ELL EZ WAEE KOF TSSOP (20 EWU—F)
C“é* - SEETEN iz SEETEN Giz AT HD74LV-A Series Embossed, left-reel, large TSSOP (20 or less pins)
BG |BGA
CA | #EEBE counoneo | B | FEME  Nownoaad CC |mmpmEms Coh HDT4ALVC &7l
DP_|DIP DT_|DTP H D74ALVC HD74ALVC Series
16 [LGA PG |PGA
o |aFF PRES N [am HD74CBT HD74CBT 2% | dfaime
@ [arp ar_[are aw_|ar HD74CBT Series . :tkT z%A %)TE '—3 .
SA_ | TsoP(1) SB[ TSOP(2) SF[SoF ackage reviation
s [so) SN_[SoN sp | sop HD26 E[E)ZZG :%5']
ss |sip v |svP Sw | sol 6 Series P DIP
TP | EM#EDTP  Asymmetic DTP H 2 HD29 % EIJ
7 |zr 72| 8% _specn D29 HD29 Series FP JEITA SOP
O HEREBFEHFES (1 IFH) -Package mounting height code (1 alphanumeric character) H D1 5 1 HD151 % gu RP JEDEC SOP ( ;ﬁgl\g ﬁ itj'%% )
o o Bl omen HD151 Series T JEDEC SOP (Overseas sales only)
R | 170<R L | 120<L=170 T | 100<T=120 _ TSSOP
v | 080<v=100 W [ 065<Ww=080 [ U [ 050<U=065 RD74LVC'B RR[BZLA\{IEQCS elr?i) e% 5l
X X =050 SS SSOP (B& 8 E M4SN
| 3 f
@ HEHWHFS (1{IFE) “Package structure code (1 alphanumeric character) RD3CYD RRDD?)ggDYSEré EJ $50P (Without 8 pins)
B 2L ) 25 RD5CYD | ROSCYDEA CM | cvpak
5 %
hc/I W (REME) (evamm(\ammaxed(e:::‘d 'G) PO GRIRSH) :k:m‘;d'»m‘ RD5CYD Serios VS VSON
S | mBETZmEE  Packege using wafer process T | s mAEE  Package consisting of tape RD74HV ,% 5[] U S SSOP-8
W | msmsse Light transmissive package RD74HV RD74HV Series
=N % SN
N . [=] = &b
i) SmBaAa Part No. Composition — A RERS (EE)
Product Name Number (Function)
j% ML-D F 0J > SIRJERSEME  Lead plating specifications
6 [ —B&P& General product
PIERFEED [ F [ s Lead-free product
Internal code > EHEENE Taping and packing specifications —. T
A = D EY (BHEE) Embossed tape (see the figure at right) id‘a% "
Lead plating specification C EY (SHEE) Embossed tape (see the figure at right) =
A 3 (T0.92L) Paper tape (T0-92L) Package v
EHERNE ] Ke]
Taping and packing specification > ﬂﬁ;; :ml:( SiP) Tube (SIP) IS
» ackage types -4 -4
HEH% . 2 e 1G SEM/eEMREY =
:;‘;9:”” S 0-92L 5-pin / 6-pin device E
= o
Product t b GP OT-23,550P
b e HP oT-23 1 GW 6 %Hﬂ]%%# =
i 6-pin device o
> TR (EERT]) Product type number (Base series) =
HAT630 ERRAR CMOS Operational Amplif =] s
HATGS 1T ovostt sl MR Cormparator " 2G |6 EM/8 ERIERM
HAT7 FREE Standard Linear IC 6-pin / 8-pin device
HAT6 FREETE (L) Standard Linear IC (for industry)
HA1630 SO1 CM EL RNB5 j’i@“ RO?/SeertsegSSales Only. E
=
falallilo) D) A — No code | Other
RNAS 2A1 0 MM EL > EHERME Taping and packing specifications
E & Embossed tape
CMPAK, VSON, SSOP
EL EY i Embossed tape, left-winded
G ificati - ELL R WEEROE  Erbosed o It nned rae damete
aping an acking specification mi 2 -Win( , lar iam T
g g e e oo L ETTLBABREEE
pEax . > HEH%  Package types j AR
dckageitype P DIP, T0-92, T0-92MOD
EFP JEITA SOP TTL Input Level Product
thm R? d e JTEs[chE)% ST?/EOP 80
nternal code - N
Fans WK 7 HD74LV1G/2GRI TTLII N F= G A LVIGT/2GT,
Product type number > - L Note: TTL input versions of the HD74LV1G/2G are the LV1GT/2GT.
U UPAK
MM MMPAKS
PS DIP-8
- DIP




Product Numbers

OF®SZE Product category
C: ARER AR %
Bipolar integrated circuits
D: CMOS%E Fi FB &
CMOS integrated circuits

@ FF A
[W#%E Bipolar type]
78 : EBE
Standard positive voltage
29 : R4 R FNIER E
Low-power LDO positive voltage
[CMOSZE! CMOS type]
12: EEHE
CMOS positive voltage

M33A T
@ 6 © @
®MKimmInge Additional functions
0: %
None
1 : ON/OFF

@%#%iHEFE Output Current

L
N :
M :
7t No representation :
A
W

100mA
300mA
500mA
1A

2A
1.5A

Product Numbers

Product Numbers 3

®#HEE Output voltage

00:

10:
15:
18:
25:
33:
05:

AE
Variable
1.0V or 10V
1.5V or 15V
1.8V or 18V
2.5V

3.3V

5.0V

®m#*

Q%
T
TID

HB
TA
T1B :
TI1F :

Version

Package

:SC-63 or SOT-89
:TO-252(3EH))

TO-252(Pin 3)

:SC-64
:SC-74A

SOT-89
TO-252(5&H)
TO-252(Pin 5)

Packing

Packing Unit Magazine
Package (pcs/reel) Symbol Appearance (pcs/Stick) (pcs/Inner Box)
SOP FP-8DGV 2,500 -EL BT~ N 100 1000
(JEITA) FP14DAV/ 2,000 Pulling direction 0‘ 50 1000
16DAV ( % /\\
FP-20DAV Part Nf)_+ ) 40 1000
SOP FP-8DCV. 2,500 EL EREAw— N\ — —
(EDEC) FP-14DNV 2,500 Pullngdreson & - 7500
{ @o K
-EL
(Part No.) + (-EL)
TSSOP TTP-8DAV 3,000 EL ﬁﬁ%ﬁfﬂ& O N\ — —
TTP-14DV 2,000 ELL —=5 — 2000
G\
E© ()
(Part No.) + (EL) or (ELL)
MMPAK-8 3,000 EL %ﬁ%ﬁfﬂ& C A — —
A
GAY)
(Part No.) + (-EL)
UPAKV 1,000 -TL P iliaing N 25 2500
ulling direction o N\
or o
E O
(Part No.) + (-TL)
MPAK-5V 3,000 -EL File— — —
! Pulling direction 7 "\
MPAKV Y s
CMPAK-5V - V4 00
(Part No.) + (-EL)
T0-92/ 2,500 -TZ — —
TO-92MODV (pcs/BOX) an enlargement
(EIAJ-RC-1008B)
DIP DP-8 — — — 50 1000
DP-14/16 25 1000
DP-20 20 1000

}Faé#j%}f%%ﬁ’\]ﬁ% Part No. Destination of Switching Regulators

uPC 1933 GR
@ @ O
DOFERSZ%E  Product category @FEmE%S  Product serial number @#t3% Package
C: WARE AL R B C,CX: DIP
Bipolar integrated circuits G, GR,GS : SOP
D : CMOS#: i B2 % W: mA
CMOS integrated circuits wafer

iﬁ%ﬁﬁj{%ﬁ*ﬂ ttiﬁf%%ﬁ‘]ﬁi% Part No.Destination of Op Amp & Comparators

XUEL”. “-TL” (UPAKV ) REAEEHIEL .
KEEEEFRA 1000 M IBRE, FEEFRASERFANYE.

Products with “-EL” and “-TL" (UPAKV) are the counterclockwise-reeled emboss-tape type.

/E‘b\}ﬁérmpe

A [ [ [ ]

oy N
Pulling direction

EQ#EE
emboss carrier tape

Please order the products in multiples of 1000 in magazines.
Please order the products in packing units for shipment in reel.

puPC 358 GR-9LG
@ @ ®
@SS ZE Product category @ ®KF5S Product serial number @#f#& Package
WARAELLIC CmEYRERAR (SREIWLA) GR-9LG: TSSOP
Bipolar integrated circuits ERMEN=RFS MN-KAA : TSSOP(3 X 3)
Temperature spec expanding products MP-KAA : TSSOP(2.8X2.9)
or industrial use products apply particular G2: SOP(225mil)
products serial number. C: DIP(300mil)

(f5]) 1251. 451. 258%
- —RAENERRAE—EEENERFESS
General use products apply those of
first source manufacturers
(5l Example) 358,324,455 8 etc.

s
Reel
Emboss Taping Tube Tube Tray Tray
(pcs/reel) (pcs/stick) (pcs/inner box) (pcs/tray) (pcs/inner box)
Moisture- Moisture- Moisture- Moisture- Moisture-
Package Normal proof Normal proof Normal proof Normal proof Normal proof
SIP 5P5P 45 4950
8P5 25 2500
DIP 8P4 50 2250 or 2000
4P4 25 1125 or 1000
6P4 25 1125 or 1000
8P4 20 900 or 800
20P4 20 900 or 800 or 720
22P4H 17 765 or 680
19
24P4D 16 720 or 640
SDIP 20P4B 25 1125 or 1000
SOP 8P2S-A 3000 100 15000
0P2-C 2000 2000 80 80 8000 or 4800 1920 or 2560
OP2N-A 2000 70 70 7000 2240 or 4200
4P2P-A 3000 60 60 9000 1800
4P2N-A 2000 50 50 5000 1600 or 3000
6P2S-A 3000 50 7500
6P2N-A 1000 50 50 5000 600 or 3000
20P2N-A 2000 40 40 4000 280 or 2400
24P2N-B 2000 35 35 3500 120 or 2100
24P2V-A 1000 30 30 2400 1800
SSOP 8P2J-A
16P2E-A 3000 or 2500 90 90 2160 900
20P2E-A 4000 or 2500 or 500 70 70 1680 4000
80 80 7680 4000
24P2E-A 2500 60 60 5760 600
65 6240
24P2Q-A 2000 50 50 5000 1600 or 3000
36P2R-A 1000 35 35 2100 350 or 980 250 1250
LQFP 48P6D-A 1000 144 720
€ o o/) o o/)
WRT AR ﬁ
Indicates T1 direction ] .
5 o o[ o o[
fERT.HR 1
Indicates T2 direction

2
%

()]
=
()]
©
X
[
S
(=%
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Packaging

@
i

EAZEES

General-Purpose Logic Taping Specifications

Packing

(4

Environmental Considerations for Renesas Electronics Products

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

Design

< Renesas Product Environmental Quality Management Sequence >

Global environmental preservation
Resource conservation / Health effects

Customers

Development, design

Design of environmentally compliant products

Packin Packing
Package Conﬁgura’gons ( U;ﬂt ; Symbol Appearance
pcs/ree
SOP (JEITA) SOP-8* (FP) Ha 2500 EL .
(L10004 4 8 4) 1RIN Iﬁfﬁﬁgﬁgig;ion
SOP-14* (FP) B 2000
N Magazines 1=h
SOP-16* (FP) (Multiples of 1000)
SOP-20* (FP) Taping
SOP (JEDEC) SOP-8 (RP) Ha 2500 EL R
1000/ & 437 o A [
SOP-14* (RP) (woo;o%fﬁm) 1PIN Pulling direction
- o
Magazines {E e
SOP-16* (RP) (Multiples of 1000) —
Tapi
SOP-20* (RP) oping 1000
TSSOP (JEITA) TSSOP-14 (T) BH 2000 ELL T
. i 5 [E—
TSSOP-16 (T) Taping 1PIN Pulliﬁg direction
TSSOP-20 (T) ;
TSSOP-24 (T) il 1000 EL .
TSSOP-48 (T) Taping 1A Puﬂﬁiég zj?iruection
CMPAK CMPAK-5,6(CM) EH 3000 E
Taping EHHH -
VSON VSON-5(VS) Pulling direction
SSOP SSOP-8 (US) EH 3000 E
Taping -
1PIN Pulling direction
SSOP-36 (FP) 1000 HO I
1PIN EHRH A E—
Pulling direction

ELELL REALEMELH o
EL/ELL is the counterclockwise-reeled emboss-tape type.

DIP{LAKHE R £, TSSOP. CMPAK. VSON. SSOP R % i % 5, SOP SR & H A AR o
Products in DIP will be shipped in magazines only, and products in TSSOP, CMPAK, VSON, SSOP will be shipped in taping only, and products in SOP will be shipped in both magazines and taping.

* BERER, B 1000 M ERAE" A RMITH (HRF@RAT " SF=RHMDIP F&.)
* ! Please order the products in multiples of 1000 for shipment in magazines (applicable only to " * " and DIP).

AT R AR T & ERAAIA A

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

Requirement to eliminate restricted substances (development and design operations)

' Requirement to report chemical substances content '
Procurement
Regulations

Green procurement

. . Renesas Electronics (materials procurement and product
RoHS Directive environmental management operations)

WEEE DIFeCf[IVB Conformance assessment
ELV D|rect|vq Requirement to eliminate restricted substances (quality assurance, devel and design op
REACH Regulatlon Requirement to report chemical substances content

China RoHS  etc.

$99UBISqNS [BIIWAYI JO JudwWabe

Manufacturing

Production management (manufacturing operations)

Shipment of environmentally
compliant products
* Thoroughgoing green procurement activities

* Investigation and confirmation of chemical content of procured parts and materials

Suppliers

Procurement

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

Manufacturing * 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)

Shipping

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

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
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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Home Page

@i 1+ 43 Introducing Our Web Site

InfEE FEE MG AT PR ERE
éﬁ.{im—;ﬁ i*g-fo

The Renesas Electronics website provides
comprehensive support for your development work.

RIBAZEEENER
WE — 4 7L T R S
o B E%E / MK

© H AN 4 % &

o RARTIEE

® {RiEEEH

5%

o E\l ik ETE

® TTEMAHEAR
ERAMNEEF PR EFEENE
K97 LA

R ENEF
MBI IC BT, AIRERERT,
REIE IC B HHLSNE RIS E AR
L3S &AL 10,1848 IC S
lotbsh, FIAEMASHMEEHATL
BN 2118 A 1C #8%30A

@ H il 38 K I §E

AR AXREFEENLE, JERFE
SERFRESEIEE.

OSURENREFE (BHTRILE)
RI\ARE @A _ FEH, ML
FEMERFEERRZYE, TEREHN
e E R B R RN RER.

O T
AIREREF. F=mEA RIS KR 7
TR,

Ot ZEH
KRR FAQ 1. HitA FE%E Mk
?% BRRLCET—A TUH. AJERF

BHRERFERBIERER.

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 standard IC top page you
can search for content arranged by
product series from among
categories such as power ICs,
op-amps and comparators for use
with MCUs, converter ICs, and logic
ICs. In addition, you can use the
navigation panel on the left to locate
documentation related to standard
ICs.

p— MEFRBHRPIER Searching by Product Name
AI\E T AR REZ BN B B AR & o :"il By using the search function on the top
OxE=x/BSKRE 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.

We aim to offer a total support The Buck Designer section of Renesas VP
package to meet customers’ needs enables you to enter your usage conditions to
through the provision of simulation obtain a listing of the optimal power MOSFETs
data, FAQ, seminars, inquiries via for your buck converter and a graphical

the Web, and so on. display of its simulated characteristics.

upport Informatlon User Registration

ST T LR AR . % HEEREHZHIANE vosreT f B E AR R R 2.
P aéﬂﬁﬁrfzsxfimlﬁiﬂ%ﬁit I uck Designer AP BRI REEES.

MANERPHERASEY, B BEEERHE
REER TR F e T Msgﬁm%ﬁ%@m%mﬁ e
AER FEo

http://cn.renesas.com

http:// cn.renesas.com/products/standard_ic/ Overseas http://www.renesas.com/en/gpsp Overseas http://www.renesas.com/en/gpsp
61 62

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

http://www.renesas.com/index.jsp
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Renesas General-Purpose ICs ( e ineaics ) General Catalog

General-Purpose Logic ICs

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.
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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
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