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Power Management Linear ICs

Insulated Switching Regulator Controllers

Power Management Linear ICs
(Insulated Switching Regulator Controllers)

Typical Power Supply Circuit

Rush |
Current
Protection

Circuit *

Di Current Circuit

DC/DC
Converter|

Filter Circuit

AC/DC
Converter

PFC

PFC

Suppresses high-frequency . [
current to improve the power DC/DC Converter Battery :
T Converts one DC voltage to ChEreEr :
another DC voltage 9 EY
(step-down, step-up, inversion). N Secondary
Isolated DG/DC Battery
converter
Low-voltage step-down \]
function, isolated from Battery Charger

high-voltage line.

Controls charging of
the secondary battery,

Renesas introduce various power supply applications.
http://www.renesas.com/en/vp
Please access and look for optimum solutions.

http://japan. sas.com/power_management

Insulated Switching Regulator Controllers

5
1 2 3 4 .
L PFC DTC Al tabl Fmax
Part No. Application Function Function Overcurrent Overvoltage Remote| Soft D;LUST?I::r (MH2)
Protection Function | Protection Function| On/Off | Start v
fmax [MHz]
Full bridge control, for
R2A20121 high-efficiency applications — — pulse by pulse yes yes 2.0
Full bridge/for high-efficiency
R2A20124A applications, support for - - pulse by pulse yes yes yes 1.0
light-load mode
V-mode, forward, for _ _ pulse by pulse/ _ _
M51995/6/8 low-power applications Timer Latch/v yes 0.5
M62213/281 Local power supply for _ _ pulse by pulse/ s s 0.7
DC/DC converters, etc. Timer Latch/v y y .
M62235 Flyback regulator yes yes

Description of Functions

1 Overcurrent Protection Function

Pulse by pulse:

The PWM pulse width is limited one

pulse at a time to provide protection.

Timer Latch: A function that stops pulse output

when an overcurrent state has
continued for a long period under the
assumption that the boost diode has
failed.

One shot:
protection operation continues for a
fixed period of time, followed by
automatic recovery.

4 Soft Start

A system that gradually increases the PWM
output pulse width after power-on to prevent
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.

When an overcurrent state is ongoing,

2 Overvoltage Protection Function

When the voltage is excessively large due to a
problem such as a multifunction in the load, the
overvoltage protection function operates to
protect the power supply circuit.

5 Adjustable Delay Timer

Enables zero voltage switching (ZVS) by
adjusting output time delay TD1 and TD2 by
means of external resistors.

3 Remote ON/OFF

Enables the power supply to be turned on and
off remotely. Output is started and stopped
according to a control signal from the system
controller.

http://documentation.renesas.com/jpn/products/logic/rjj27d0024_Ivivc_tokusei.pdf
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Low-Noise, High-Efficiency Interleaved PFC ICs

Power Management Linear ICs

Low-Noise, High-Efficiency Interleaved PFC ICs

1 Switching noise comparison (CCM single vs. CRM Interleave)

Noise Terminal Voltage Measurement
Equipment name: HA16174P
Part No.:

Serial No.: 01

Vin=100VAC/Po=200W

Noise Terminal Voltage Measurement
Equipment name: R2A20112
Part No.:
Serial No.: 01

Measurement bands: 4 bands Measurement bands: 4 bands
4 5 ! !
Interleave | 2€P T Current |CoNstant| Multi 3 6 7 Vref Light soft | OVP/ Detection mode: Peak Detetion mode: Peak
winding L Power | input | Dynamic | Brown Load OCP, | Package Standard 1: [VGCI| Class B (QP) Standard 1: R?ccw Class B%QP)
Technology o open limiter Wty I o o OVP2, | acuracy Efficienc Start uvLO %tandard 2: | é:olocwass B (mean value) (-10dB) _:?tandard 2: | dcowcmass B (mean value) (-10dB)
detector | timer latch VP ut Yy Tomperatur: deg Eperaye: ceg »
SOP20 ng:ﬁ:g%gnetvc‘i%et:ez%g1%—24—2006/20-49 Miiiﬂﬁgﬁé’&véﬁgﬁfﬁs 11%—24—2006/1 9:45 )
R2A20114A Yes Yes Yes Yes Yes 1.6% Yes Phase drop | Yes Yes LQFP40 Comment: PFC : ’ Comment: PFC : :
R2A20104 Yes Yes Yes Yes Yes 1.6% Yes Phase drop | Yes ves | SOP20 8
LQFP40 =
R2A20115 Yes Yes Yes 1.6% Yes Yes Yes | SOP-16 a
—
R2A20131 Yes Yes 1.5% Yes LB Yes Yes | SOP-16 s s g
=3 &
o 2
R2A20112A Yes Yes Yes Yes 4.0% Yes Yes Yes | SOP-16 3 2 <
3 - (0]
R2A20118A Yes Yes Yes Yes Yes Yes 1.5% Yes Yes Yes | SOP-20 g
C
R2A20132 Yes Yes Yes Yes Yes Yes 1.5% Yes S\av&grop Yes | SOP-20 ]
=
R2A20113A Yes Yes Yes 3.0% Yes Yes SOP-8 o
(]
Egﬁgg} ggé Yes Yes Yes Yes 1.5% Yes Yes SOP-8 Frequency [HZ] Frequency [Hz] =
CCM Single CRM Interleave ncf

Block diagrams & System merits

1 System merits of CRM Interleave PFC IC

Down sizing common
& normal filter

Filter

Functions for protecting systems & IC’s

2 Feedback loop open detection 3 Dynamic over voltage protection

D P
boost coil

SN
ZAAAS
R2A20112A ;7

Reduce recovery diode loss. .
Possible to use normal Diode Built over voltage protection. And lose feedback loop detection can stop Output pulse.

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.

Il

R2A20112
PFC out voltage

Conventional IC
PFC out voltage

The feedback loop disconnection
is detected, and stop pulse.

@

Prevention from destruction of
bulk capacitor and MOSFET.

B R2A20111

Reduce input ripple

High voltage line less

Feedback loop is down case,
bulk voltage is going to
abnormal voltage.

Then capacitor is broken.

Reduce of a potential of
Audible noise.

s
i

4 cut

Reduce output ripple

77 77
Thermal dispersion,
v current dispersion

I Reduce switching loss by ZCS, ZVS I

I i R

77

Reduction of radial noise

4 Slave ZCD Signal Open/Short Protection Function 5 OCP Timer Latch

77,

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:.

Halts GD pulses when OCP operation continues for a long time under the assumption that the boost diode is in
an abnormal state.

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

Evaluation results

1 Ripple current comparison (CRM single vs. Interleave) 1 Efficiency comparison (CCM single vs. CRM Interleave)

Counter
‘Approx.100 ms at 10 kHz (1024 count)

OCP level

Vout down

TLVth | Diodd short
(=3.18V)

,l GD pulses

overvoltage

GD pulses

. . . . . The number of restarts are counted by an internal counter, and ‘Charging starts when OCP operation starts, and GD pulses are halted when
Ripple current of input filter capacitor efficiency GD puses are halted when the restart state has continued for ] | e 0 ol i R 11D G ) (Lo o (5 el oy
& 1,024 restarts (atch type). connecting an external capacitor to the TL pin.
100
E
s ! ! ¢t 1 1 < A= —
£ ,«< fo)0) M el BN Le NS . EEELELL ------ - o f------- f------- AH------- ]
= - q .
s 6 Brownout Function 7 OVP2 Function
5} R
3 s < 80 .
© - single 80V < The AC input voltage is divided and smoothed before being input to the BO pin, preventing switching from occurring The FB pin and OVP2 pin are equipped with two OVP functions to provide enhanced safety in case of overvoltage.
8 . 3 when the AC input voltage falls below the specified voltage.
g - single 100V 2 70 YR
= - single 200V g —B_  DCM interleave Vin=100V R2A20108 ROA20117
=
S_ single 250V = 60 —4—  DCM interleave Vin=220V PFC out PFC out
£ Int 80V o -3-  CCM single Vin=100V
o Int 100V -/A-  CCM single Vin=220V
= 50
S Int 200V
[ 2
5 Int 250V
=1
o 40
2 0 50 100 150 200 250 300 350 400 S
o Switching
& 0.2 0.4 0.6 0.8 1.0 output power (W) Stops. g\é'?w‘og)
output current (A) DOVP
(FB*1.05)

http://japan.renesas.com/pfcic http://www.renesas.com/pfcic




Power Management Linear ICs

Features of R2A20134 LED Driver IC for LED Lighting

Features of R2A20134

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

e Non-isolated topology and step-down high-side drive for high efficiency
(92%) and high power factor (0.94) (Renesas evaluation board).

¢ Enables reduced BOM cost through use of simple circuit configuration and
MOSFETs with low voltage tolerance rating.

Covering various circuit configurations

1 Non-isolated I 1 Isolated |7

R2A20134 2 %

Step-down high side drive circuit

>
R2A20134 ViN
2N

Buck-boost high side drive circuit

R2A20134

a4
NN

Flyback drive circuit

Buck-boost low side drive circuit

Covering various control methods

MOSFET-off timing control —|: Averaged-current control
Peak-current control

MOSFET-on timing control —|: Zero current detection (ZCD) control
Fixed frequency control

Technology roadmap

Triac dimming and PWM dimming

High efficiency,

low BOM cost Dimming function
Driver IC R2A20134 'Small size ! | IC+MOS |

MOSFET | RJK2500x | | Surface PKG !
TO92MOD SOT-23
2010 2011 250VDS 2012 year

POL

Power Management Linear ICs (POL Converters)

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 R2J20702,
a SiP with integrated MOS.

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

e Integrates mutually optimized synchronous rectification PWM controller and power MOSFETs for high efficiency and reduced size
e Recommended input voltage range: 8V to 14V (supports control circuit operation at 5V)

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

e Integrated 0.6V reference voltage generator with 1% accuracy

¢ \Wide operating frequency setting range: 200kHz to 1MHz

e Peak current control for high responsiveness

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

e Support for single operation, 2-phase operation, and multichannel operation (tracking startup function)
e Integrated bootstrap SBD

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

e Design support tools and evaluation boards available

e Compact package: OFN 56-pin (8mm x 8mm)

94
[_’ — VIN (8V to 14V)
g [ 1etlo —_—
g e e T
5 9 Lot 85 § 2881 ° !
5 REGS ' b ® H G
2 88 ? Lot T VOUT (1.8V)
| . i sw
w Al TRK-SS Controller Chip 1 U
86 ‘ l
! FB !
o ] e »
0 5 10 15 20 25 30 35 40 3 5= !
[iSGND © x© O 1
Output Current (A) ' S| ]
o
Conditions é Jﬁ
Vin=12V, Vout=1.8V, fsw=500kHz,

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

POL Converters/Controllers

Package
" . Conversion Operating Rectification Output Oscillation Output -
Part No. Configuration Type Voltage Range Type Voltage Frequency MOSFET Other Functions TSSOP| QFN oo
. Voltage Synchronous 40A 1 On/off control, _ NP _
R2J20702NP POL SiP step-down 7.4~16V e dfioation 081050V to IMHz Yes 2 0P hiceup functon 56)

1 On/Off Control

On/off control allows stopping IC function and turning off the MOSFETs
when in the low-level or open state.

2 OCP Hiccup Function

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.
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Power Management Linear ICs

List of DC/DC Functions

Description of Power Management Linear IC (DC/DC)
Functions

ulti Purpose DC/DC Converters

Description of DC/DC Fun

ctions

Output Current
P Integrated Parts I Package
. . Output (max.) I Oscillation
Ch. | Conversion (Operating Rectification Max. On Other
R, No. Type Range VEEED Type L Duty Functions
b (Typ.) 1Ll-ion 2AA MOS Load Phase (max.) QFN
FET SW [C
CH1 | Voltage step-up 5.0V 60omA | 400mA | Synehronous Yes Yes Yes 90% | Motor | 3 on/off control
5 soft start
Voltage Synchronous
CH2 step-down 1.8V 600mA 400mA Tectification Yes — Yes 2MHz o0 SDRAM | 2 g%?:ctt%hnorl
Voltage Synchronous ° 10 overvoltage
CH3 | gtep-dlawn 1.0V 600mA 400mA S iiication Yes - Yes soc brotection
Voltage step-up/ Synchronous 11 overcurrent NP
R2A20016 | CH4 | qiop qown | 1:5105.58V 3.3V 500mA 350mA Y ifioation Yes - Yes 1MHz . 1/0,AFE protection @0
° backlight
CH5 | Voltage step-up 13v 50mA 30mA Di rectification Yes Yes Yes CCD (+) brightgess
adjustment
CH6 | Polarity reversal -7.5V 100mA 100mA Di rectification Yes - Yes 500kHz 90% CCD (+) voltage detector
PFM/PWM
CH7 | Voltage step-up 4LEDs (20mA) 35mA 30mA Di rectification Yes Yes Yes 95% LCDBL | switching

. Output Package
Operating —
— Current Oscillation | Max. On .
Application Voltage . Output Output Other Functions
Consumption Type Frequency Duty DIP | SOP |SSOP)|
Range Voltage Current
100Hz~
2.5~40V 1.4mA 200mA 100kHz 85.7% 1 peak current limiter circuit -
Voltage step-up, P FP
voltage step-down, 2 output short protection 4 DTC ® | (0
polarity reversal ) GP
M62212 2.5~18V ~300kHz 3 on/off control 5 soft start, external input ®
Open . synchronous operation
collector 0~100%
1.3mA 150mA (Set by
DTC pin) 2-input priority control 4 pTC P
M62211 2.5~35V 3 on/off control 5 soft start, external input "
2 output short protection synchronous operation 14
Voltage step-up,
voltage step-down, FP
polarity reversal, ~500kHz —
®)
backlight control . -
2-input priority control 5 soft start, external input
M62215 8.6-25V 9.5mA Totem pole 1A 90% 3 on/off control ! synchronous operation _
2 output short protection 6 Pulse by Pulse CLM
4 pTC
Variable
Voltage step-up, - Open B o 7 FP GP
M62216 voltage step-down 0.9~15V 850pA collector 100mA 155kHz 87% 3 on/off control ® ®
HA16114 Voltage step-down, P
polarity reversal (16) FP
e |
3 on/off control
HA16120 Voltage step-up 6 Pulse by pulse CLM -
7 timer-controlled intermittent operation
CH1: Voltage . function, external input synchronous
step-down, 0~100% operation,
HA16116 polarity reversal 3.9~40V 8.5mA Totem pole +1A ~600kHz (Set by (HA16114/120)
CH2: Voltage DB pin) 5 soft start, external input synchronous
step-down operation
8 quick shut function _ P _
CH1: Voltage 9 Vref overvoltage protection function (20)
step-down,
HA16121 polarity reversal
CH2: Voltage
step-up

Fixed-Output-Voltage DC/DC Converters

Operatin. Output Package
- 2 g Current Oscillation | Max. On n
Application Voltage ; Output Output Other Functions
Consumption Type Frequency Duty SIP | SOP| SOT
Range Voltage Current
M62220 660mA 220: 3.3V L P -
©) ®)
4~15V 110kHz
GP
M62270 500mA 270: 3.3V - - )
100mA Overcurrent protection circuit
Open 9 L |
M62290 Voltage step-down 780mA collsctor 90% ) ®
6~15V 5.0V 120kHz
GP
M62291 570mA - -
)
M62292 B 292: 3.3/1.8V Dual-voltage (input voltage and 3.3V output) _ FP _
M62293 a1ey 1.omA 203:33/25v | OMA T10xHz detection function ®

1 Peak Current Limiter Circuit

Peak current detection is accomplished by
connecting a resistor (RSC) between designated
pins. When an overcurrent condition causes the
RSC voltage to drop more than 0.3V (standard),
the charge current to the oscillation capacitor
increases suddenly, minimizing the output switch’s
on period and turning off output.

4 DTC (Dead Time Control)

At startup, a delay circuit prevents the output from
rising until the input power supply stabilizes.

7 Timer-Controlled Intermittent Operation Function

When a continuing overcurrent condition exists,
the TM and ON/OFF pins are used to make the IC
operate intermittently. This makes it possible to
configure a power supply with sharp drop-off
characteristics.

10 Overvoltage Protection Function

When the voltage is excessively large due to a
problem such as a multifunction in the load, the
overvoltage protection function operates to
protect the power supply circuit.

2 Output Short Protection

The output pin voltage is monitored, and the
power supply is shut down when it drops below a
specified value.

5 Soft Start

A system that gradually increases the PWM
output pulse width after power-on to prevent
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.

8 Quick Shut Function

The quick shut function resets the pin voltages
when the IC is turned off, causing PWM pulse
output to halt immediately.

11 Overcurrent Protection

This function limits the output current to prevent it
from becoming excessive. There are two types:
one with a with vertical drop-off characteristics
and one with “hook-back” drop-off
characteristics.

3 On/Off Control

Enables the power supply to be turned on and off
remotely. Output is started and stopped according
to a control signal from the system controller.

6 Pulse by pulse CLM

The PWM pulse width is limited one pulse at a
time to provide protection.

9 Vref Overvoltage Protection Function

The Vref input also has an on-chip overvoltage
protection circuit that prevents excessive voltage
from entering via the Vref pin and damaging the
device internally.

Power Good Function

This is a pin that indicates when the converter is
supplying the normal output voltage. It is driven
low in cases where it is necessary to indicate the
possibility that the power supply output is outside
the regulation range.
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Power Management Linear ICs

Photoflash capacitor charger IC with IGBT driver R2J20071BNS Shunt Type

Photoflash capacitor charger IC with IGBT driver New Shunt Regulator IC Lineup
R2J20071 B NS For applications such as output voltage detection in all sorts of electronic

devices and as reference voltage sources for A/D input, Renesas
Electronics supplies a variety of shunt regulator ICs, including the HA17431

2 SEIFeRell e I e N U REl NS ST E, Series and the uPC1093, uPC1943, pPC1944, and pPC1945 Series. The
® The charge completion is detected by indirect detection method with tertiary-winding or direct detection method with secondary-winding. . . . . . e

: - . . HA17431G Series delivers high-voltage and high-precision characteristics in
¢ High precision charge completion detection voltage 1.0V+/-1.0%
« Small package :DFN-10 (2.5 x 2.0 x 0.6mmt) a compact package, while the pPC1093, pyPC1943, yPC1944, and pPC1945
e Built-in high voltage (60V) and Low Ron (0.20hm) Nch MOSFET for Power Switch. Series include compact-package and low-voltage models.
e Various protect functions

* Low voltage protection Renesas HA17431G Series Features Example Power Supply Circui

e Thermal shutdown

e Maximum off time limitation for Nch MOSFET * Achieve both hlgh VOItage and hlgh accuracy Compared to Primary-side power supply Secondary-side power supply
e Overcharge protection for open winding conventional product. . DC18V  DC18V _DCs.0v

* Primary side current is adjustable by inputting the DC voltage to CHGADJ terminal. Max. cathode voltage (Vkmax): 40V ectifonsieut
e |GBT driver is adjusted to Renesas’s strobe IGBT. Reference voltage (Vref at 25°C) .
: 2.500V £0.5% (A type) veouitor
: 2.500V+1.0% (Standard type)
e Abundant variations in packages including small surface
mounting package for equipment downsizing.

o0
o
—
(3]
(O]
=
-
+—
(=
(O]
€
()
(@]
©
=
(3]
=
—
(]
=
O
[a

L I
| be/DC converter Ep ki

AC/DC converter

Application Circuit Example

Secondary detection

Surface mounting type: MPAKV, MPAK-5V, UPAK S /:,
iotocoupler \
- TraFrlmys?(?::rlger i Th rOUQh h0|e typ91 TO'92 Shunt regulator such asyPC1093 or ppC1944 Series regulator such asyPC2933B or yPD120N33
O 1 ‘ L1 L3 : e K-REF pln reversed type: HA17432G (U PAK) Series regulator ICs are chiefly used as post-stage power supplies, after the DC/DC
Vbat s N3 converter in the secondary-side power supply, to provide power to analog circuits.
J; J l h11 : H Cout Shunt regulator ICs are used to provide a reference voltage in the secondary output
& II\_l% voltage error detection circuit of an AC/DC power supply. The shunt regulator
T H provides feedback via a photocoupler connected to it to the primary-side controller
vee MONI DRA'NJ\ T for error detection.
FULL e Reference voltage generation circuits
Sl [P o [ Switchi ¢ e
arge : curren pen °
completion Detection Detection Detect WITtChing power management error amplification
I I I circuits, etc.
CHG
% Charg 74% Switching Control 5
N I I Product Lineup
3 =
djust !
% o Noise detection = Low voltage type (1.25V) Standard voltage type (2.5V)
TEST filter L PGND Item
[uvio ] [ 7o ] &émbe (GBT HA17L431A HA17L431 HA17431V HA17431H HA17431A HA17431GA HA17431G
—
FLSW IGBTGDR Reference voltage Vref (V) 1.240 1.240 2.500 2.500 2.495 2.500 2.500
\GBT On/oft > % IGBT driver i
Maximum cathode voltage VKA (V) 16 16 16 36 40 40 40
Continuous cathode current IK (mA) -30~+50 -30~+50 -50~+50 -50~+50 -100~+150 -50~+100 -50~+100
Package Efficiency
Reference voltage accuracy (%) +1 1.5 +1 +1 +2.2 +0.5 +1.0
DFN-10pin (2.5 x 2.0 x 0.6mmt)
Top view i i P
2 o'r:m Efficiency vs Primary side peak current Operating temperature range | Topr (°C) -20~+85 -20~+85 -20~+85 20~+85 20~+85 40~+85 -40~+85
75.0 VCC=5V, Ta=25°C
. HA17L431ALTP HA17431VLTP | HA17431HLTP
S MPAK HAT7L432ALTP - HA17432VLTP | HA17432HLTP - HAT7431GLTPA | HA17431GLTP
70.0 —a——
Pin Arrangement (TOP VIE A ———— |
9 (I W 65.0 — P MPAK-5 HA17L431ALP — HA17431VLP HA17431HLP — HA17431GLPA HA17431GLP
DRAIN[1]O 6 | PGND X 60.0 — e
1] (6] =, T, Package TO-92 HA17L431AP - HA17431VP | HA17431HP | HA17431PNA | HA17431GPA | HA17431GP
MONI |2 ] [7]@esT g 550
) TO-92MOD — — — — HA17431PA — —
5 50.0
Bottom view vee El E IGBTGDR § 450
i X
FuLL[4] [o]FLsw o ety UPAK B HAT7L431UP | HA17431VUP | HA17431HUP | HA17431UA _ HA17431GUP
CHG El @ CHGADJ 40.0 e Vomte2sv — HA17L432UP HA17432VUP HA17432HUP HA17432UA HA17432GUP
j:o.Smm 35.0 —o— Vbat=3.7v |
30.0

j 0.9 1.1 1.3 15 1.7 1.9
0.5mm
Primary side peak current [A]




Power Management Linear ICs

Shunt Type

Package MPAKV MPAK-5V UPAK
A A NG NG NG PS A R A A
Pin
Arrangement
(Top view)
* R K K R R A K R A K NC NC K R A K K A R
HA17431GLTP HA17431GUP HA17432GUP
HA17431GLTPA HA17432HLTP HA17431GLP HA17431UA HA17432UA
HA17431HLTP HA17432VLTP HA17431GLPA HA17L431VLP HA17L431ALP HA17431HUP HA17432HUP
HA17431VLTP HA17L432ALTP HA17431HLP HA17431VUP HA17432VUP
HA17L431ALTP HA17L431UP HA17L432UP
Package TO-92 TO-92MOD *1 R : Reference
A : Anode
K : Cathode
NC: No Connection
G PS : Built-in Photocoupler Bypass Resistor (2kQ)
(Top view)
Size Pin pitch Power dissipation e K PS
RAK RAK Package (6 (mpm) (mW)p Abbreviation 2kQ
HA17431GP MPAKYV 1.5 x 2.95 x 1.1 (0.95) 150 LTP
HA17431GPA MPAK-5V 1.6 x 2.9 x 1.1 0.95 150 LP REF
HA17431PNA HA17431PA
HA17431HP UPAK 2.5x4.5x 1.5 1.5 385 uP
HA17431VP TO-92 5.0 x 4.8 x 3.8 1.27 500 P, PN A
HAT7LA31AP T0-92MOD. 8.0 x 4.8 x 3.8 107 800 P Symbol (HA17431VLP)

Other shunt regulator ICs

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

Features of yPC1093, yPC1943, uPC1944, and yPC1945 Series | Shunt Regulator IC Lineup

e The product lineup includes the pPC1093 with

a standard 2.5V reference voltage (equivalent to 431
from other vendors) and models with a low reference
voltage of 1.26V.

Standard type | uPC1093

(Support for reference voltage of 2.5V and 5V output)

Low-voltage type | uPC1943, uPC1944

(Support for reference voltage of 1.26V and 3.3V output)

‘ Shunt regulator ICs

Low-voltage, compact type | pPC1945

(Support for reference voltage of 1.26V and
ultralow-voltage output of 1.8V to 3.3V)

hunt Regulator ICs

Ref Output Volt Absolute Maximum
Product N. Output Current s Trence Accuracy Vu 'ptl ; age Characteristics Pack 5 .
roduct Name ?) loltage (%) ariable Range "1t Voltage | Total Loss ackage emarks
v V) w)
0.48 8-pin SOP
uPC1093 0.15 2.495 +2 2.5~36 37 2" SOT-89 -
0.51* SC-74A
pPC1943 0.05 1.26 +2.6 1.26~24 25 1.6" SC-62 For 3V power supplies
0.385 8-pin SOP For 3V power supplies
uPC1944 0.05 1.26 +2.6 1.26~24 25 16 SOT89 (pin-compatible with HPC1093)
uPC1945 0.015 1.26 +2 1.26~5 6 0.09 SC-74A For 1.8V power supplies

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

Series Regulator ICs

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.

Series Regulator Lineup

e |In addition to standard type regulators,
low-saturation type (LDO) products with ‘ Series regulator ICs |
minimal input-output voltage difference and
low-power CMOS type products are available.

¢ Wide range of output current specifications,
from 0.1A to 2A

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

CMOS regulator

Low voltage,
low power
consumption

On/off UPD121A10 Series*
function Vo=0.95V to 1.15V, lo=2.0A output
pPD121WxxA Series*

Vo=1.8V to 3.3V, adj., lo=1.5A output
pPD12115*
Vo=1.5V lo=1.0A output

pPPD120Nxx Series
Vo=1.5V to 3.3V, lo=300mA output

Standard type

UPC78Lxx Series, etc.

Low-saturation type

pPC29xx Series, etc.
UPC29xxA Series, etc. UPC29xxB Series

Standard Type Three-Pin Regulators

Absolute Maximum
2 | Product g::rgl:‘tt Output Voltage (V) Characteristics Package
>
F plame (A) 33 | 4 5 6 7 8 9 10 | 12 | 15 | 18 | 24 '"""t(‘\',‘;"age T°t(*\’,!,)';?ss
g g UPC78LXX 0.1 O O O O O O O 30* o3 SOT-89
%8
8 2 pHPC305 0.05 Output voltage variable range: 4.5V to 30V 40 0.44 8-pin SOP

*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 16cm? (0.7mm thick) ceramic substrate

CMOS Regulators

Output Output Voltage (V) Al:gﬁégzixﬁ)s(;mgm
Product Name Current Tnput Voltage| Total Loss Package Features
(A) 1.0 1.5 1.8 2.5 3.3 5.0 ADJ ) (W)*'
2% SOT-89
. 6 —
PPD120Nxx 0.3 O O O O 0517 SC-74A
uPD121A10 2.0 O 6 10 TO-252 5pin On/off function
HPPD121WxxA 1.5 O O O O 6 10 TO-252 5pin On/off function
pPD12115 1.0 O 6 10 TO-252 5pin On/off function

*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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Power Management Linear ICs

3-Pin Type

Low-Saturation Regulators

Output Absolute Maximum
Product Characteristics
Name Current Tnput Voltage| Total Loss Package Features
(A) 1.8(25(26| 3 (33| 4 | 5|6 |7 |78 8|9 |10|12|15|18 |24 ™) (W)
pPC29Lxx 0.1 OlO|]O| O 16 2% SOT-89 Low-saturation, 3-pin
10 SC-64
UPC29Mxx 0.5 O (OB NG O|O |0 |0 20 Low-saturation, 3-pin
10 SC-63
10 SC-64
pPC29M33A " .
0.5 O O 20 Low-saturation, 3-pin
pPC29MO5A 10 S0-63
10 SC-64
HPC29xx 1.0 O o]0 OO0 |0 20 Low-saturation, 3-pin
10 SC-63
HPC2918 10 SC-64
uPC2925 1.0 OO |0 20 Low-saturation, 3-pin
pPC2926 10 SC-63
10 SC-64
pPC2933A " .
1.0 O O 20 Low-saturation, 3-pin
pPC2905A 10 SC-63
10 SC-64
UPC29xxB 1.0 O | O O O 16 10 SC-63 Low-saturation, 3-pin
10 TO-252
pPC29Sxx 0.1 O O 20 0.48 8-pin SOP On/off function
pPC3033/05 1 O O 8 12.5 TO-126 On/off function

*1: Limited by internal circuit characteristics. *2: When mounted on 16 cm? x 0.7 mm ceramic substrate

HA17 Series Three-Pin Regulator ICs

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.

e Variety of output voltage grades

e Various built-in protection circuits: current limiting circuit, chip junction temperature limiting circuit, internal power
dissipation limiting circuit

e Wide operating temperature range:Ta=-40 to +85°C

Series Regulators

eSuitable for precision, high-stability, low-capacity power supplies
(up to 20W)

eExtremely low noise generation AC‘OOVE
eFacilitate circuit design

Example of Fixegi_—Output Regulator Circuit
[}

Vout
HA178LXXUA

2 —-0.33F 0.1yF

Circuit Lineup

—

Output voltage Current Package Grade HA178Lxx Series HA179Lxx Series
) (mA) UPAK(SOT89) TO-92MOD Standard +8% +4%
100 HA178LO5UA HA178L05/A/P/PA A Grade +5% -
100 HA178LOSUA HA178L08/A/P/PA
100 HA178L12UA HA178L12/A/PA
100 HA178L15UA HA178L15/A/P
100 HA179L05U HA179L05/P
100 HA179L08U HA179L08/P
100 HA179L12U HA179L12/P
100 HA179L15U HA179L15/P

Battery

Power Management Linear ICs
(for Battery Chargers)

Charge Control IC Roadmap

A | 1
. 1 1
For ',”tegrated charger X X ¢ Suitable for USB adapters
applications 0 R2J20052NS | e Ultra-compact package
R2A20050ANS ' + [© control
* Power path control e Integrated JEITA profile
o » Compact package * Suitable for USB : support
£ DFN-10 (2.7 x 2.5mm) i CingEr |
< | ® [2C control l
S i i
= K 0
§ For charger applications i
o (with primary-side control) i
! ® Multi-cell support
R2A20035SP i ® Switching charger
o Integrated JEITA profile support . control
(control of charging voltage and !
current according to battery temperature) :
~2009 2010 2011~
Charge Control IC Lineup
Bat. Function Protection
Type - =
_ Ble | 5 g 0 0 s 2
E |g|ez ¢ 2 g, |E.|¢ Bl |. |2 ..
= 56 o S| = el & =] Q o} o
8 |2 2% 3 |, |5 |.385/52|5 | 8|85 25(8s/5: f |2 82
|z s 88 | £ 25| 5| |5 |zE|8E|2f| o | £ |55 583828 > | & |Bs| §
$1 5| 3 52 | % |22/ E |3 |g |EE|GE(SE| 5|3 |s2|es Es28| 8 5 |EB| 3
PartNo. | 5 | 2 S G 6 |68 & |5 |4 |8d2|<3|8e|E | |38/338|838|a88 & | F |85 g
M62237 o | O 2.5-15 1.25 SOP8
R2520035 O 2.8-5.5 4.20 O | O 2 O] O | O oOlo|l OO0 O SSOP20
M62244 O 3.0-6.5 4.20 @) oloj]Oo|lO|O|O0O|O O | 8S0P20
M62245 O 3.0-6.5 4.20 2 @) O Ol Ol OO0 SSOP16
M62249 O 4.75-6.1 4.20 O 1 O O] O] O| O o]0 O QFN28
M62253A O 5.0-15 4.10/4.20 2 O] O | O] O O SSOP16
R2520030 O 4.75-6 4.20 O | O 1 Ol OO O o]0 | O QFN28
R2A20050A | O 4.0-5.8 4.20 O | O 1 O Ol O | O] O O]l O | O DFN10
M62242 O 5.3-15 4.10/4.20 O O o | O Realized with MCU SSOP16

Description of Functions

1 Battery Connection Detection Function 2 AC Adaptor Connection Detection Function

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.

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.

3 Temperature Detection Function 4 Forced Charge Stop

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.

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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Power Management Linear ICs Peripheral ICs for MCUs

Battery

Smart Battery System for Notebook PC Power Supply Monitoring
“ R2J24020F/5O F**” Renesas Electronics produces a variety of peripheral ICs in response to a

range of customer requirements, including single-function CMOS type
devices with a voltage detection accuracy of +1% and low current
consumption, single-function bipolar type devices supporting high power
supply voltages, and multifunction type devices such as sequencers for
controlling the power-on sequence of multiple power supplies.

High-precision battery charge remaining management and battery
protection functions in a single package

¢ 16Bit R8BC CPU core—Low power consumption

e High Precision A/D converter for more exact battery remaining detection and reduction of power consumption
e Smaller and Thinner package—TSSOP48 (R2J24050F**) Reset ICs

e Single-Function Devices Supporting High Power Supply e Single-Function Devices with +1% Voltage Detection

Power Management Linear ICs

[}
: Voltages Accuracy and Low Current Consumption 2
Battery Solution Roadmap 9 y P 0
=
Pack i i Pack
Category| Part No.*2 ackage Detection V:Itage Detection Voltage Open|Drain CMOS ackage o~
(Vs (V) (Vs (V) o
A FP P b
Power supply voltage detection RNAS1953AFP o) 5.0 RNA51BSOFLP e 8
(variable delay time) RNA51953BFP o 4.6 RNA51A46FLP O :
45 RNA51A45FLP O S
sp : RNA51957AFP (@) Variable by using 4.4 RNA51A44FLP o ()
* In Planning Stage Input voltage detection RNA51957BFP o external resistor 3.1 RNA51A31FLP O g_
(variable delay time) 3.0 RNA51A30FLP O =
" RNA51958AFP
SiP e 16-bit R8C CPU © 2.9 RNA51A20FLP o) &‘
§  High performance, low power consumption RNASTO585FP © 2.8 RNASTA28FLP S)
I ® Thin package *1: The detection may be set within a range of 2V to 15V. 2.7 RNA51A27FLP RNA51B27FLP O
% . Compac.t .spacg ) ) © On-chip WDT (AFE) *2: A (constant-voltage output), B (open collector) 26 RNA51A26FLP @)
E o Fgwer mmlall calibration points e N-ch FET high-side switch 14 ANAG1B14FLP o
a ® High-precision A/D converter
° gggrrggfedri;‘zfg‘sperat”re e Multifunction Devices Such as Sequencers for
* Reduced software burden Multiple Power Supplies e ASSPs for Memory Backup
Package Package
Category Part No. Function Category Part No. Function
MM us us
: : > 2-channel CMOS reset RNAs2a10 | Heference voltage: 1.00V o) Standby controller RD3ST24 Puts MCU into standby state @)
2008 2009 2010 Variable detection voltage 4 4
Power supply sequence:
Power supply sequence RNAS0C27A | Startup: 3.3V — 1.8V ¢) o
controller Shutdown: 1.8V - 3.3V Package Codes
. . . FP: PRSPO0OBDE-C ~ LP: MPAK-5V  MM: MMPAK-8  US: SSOP-8
Example PC Battery Implementation Using SiP (R2J24010F)
Fuse - = M7 crer RJKO0358DSP (SOP-8) Reset IC Usage Example
+ Q o \_© RJKO358DPA (WPAK)
= pm— RJK0362DSP (SOP-8) —P Monitoring ~ =====1 P Output
AC 100V )
Intermediate tap pPAZ?ZOAGR commercial AC/DC unit
removal detection
UPA2721AGR power
No need for external CR 1KB x 4 Flash memory R2J24020F/50H supply RoHey
No need for initial calibration Iil
Built-in OCO (2 circuits) -+ Torm RNA51957B
. FET control
Power supply oy
SCL ) -
SMBus 16bit (E5V) Powergoodsignal: R A M.~
IF CPU . Regulator pommmmmmmmmmmme  ——___ A ____ P ittt mimteee R ST 0
- 1
SDA ! P ! Control |
1
- AZAD Analog output : : board :
ration 5 FET contip) Vot | El_ : i
vercurrent . |
circuit Detect. A detect. i RNAS52A10 ~H . i . MCU " —
RKZ5.6B3 I | L) i : ASIC i with on-chip < Interrupt |
| : 1.8V I reset function |4 sional | DC motor
[ Current detect. SI/O [+ > Registor - | q 1 1 9 :
High-precisi it ByA>A/D | N [ 1
dsecifncs,%n curen Y LED L , 315V No need for initial Sequence signals I_ A I - v !
over current detection lz‘ﬁ::;zr . calibration SUppOI’tS VOItage i Reset signal : | I:l :
ircut detection for two H ! i
. i 1
power supplies. Main board —>|__._| RNA52A10 1 ! RNA51957B :
;‘1 [

**: Under Development

http://japan.renesas.com/spesply_assp http://japan.renesas.com/reset http://www.renesas.com/reset




Peripheral ICs for MCUs

Data Converters

Mixed digital/analog capability: the dicisive factor in
automatic adjustment and high-speed,
high-precision control

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

e World’s top runner in trimming D/A converter market
e Wide selection of variations (DAC)

-Number of channels: 2 to 36

-Resolution: 8 to 12 bits

-Bus type: Three-wire, I1°C

-Power supply voltage: 3V, 5V systems available

e Fewer channel D/A converter lineup available

Applicable Market Areas
* Mobile phone, DVCs, DSCs, monitors, TVs,printers, CD-R, etc.

Data Converter Series
A

. D/A +1/0 expander
Normal 3-wire M62376
: D/A: 4 to 12ch selectable
36¢ch : M62370/371 i1 1/0: 4 to 12port selectable
: : M62303
: : FC BUS :  (AD/8ch) .
| M62352/352A/366 : : :
- 3 - M62392 ! ; :
» 12ch O R2A20169 0 Muitiplying type ¢ ; : :
3 8ch | [ M62353/353A/367 | M62363/364/ M62393/ : : Double-integral A/D
3 : R2A20168** R2A20178* © R2A20158** ! ; .
€ 6o | M62354/354A/368):  Trimming : P
5 + R2A20166** D/A converter : : : M62301 ;
ach | M62384/ : : M62334/ : (AD/4ch) '
c . R2A20164* ! \ R2A20154* !
ach | | Me2343 ! Me2333 M62362
© Me2sdy UMB2332/ N Multiplying type
2ch R2A20162* R2A20152* pPyIng v _
Resolution
8bit 10bit 14bit 16bit

* New product
%% Under development

Peripheral ICs for MCUs (D/A Converters)

List of D/A Converters

Package (Pin Count)
Power .
Part No. Supply | Resolution [D/AOutput| ¢ . o | D/ABuffer | SS9 | oOffset TSSOP SON Remarks
Voltage (Bits) Channels Amplifier (LSB) SOP (SAY | LQFP VSP DIP (NA)/
() ) (FP/SP)|LSSOP| ‘GP) | (HP) | (P) | QFN
(GP) (NS)
M62332/M62337 2.7-565 8 2 I’C Yes (300)" 1 8 — — - 8 -
M62333/M62338 2.7-565 8 3 I’C Yes (300)" 1 8 — — - 8 -
M62334/M62339 2.7-565 8 4 I’C Yes (300)" 1 8 — — - 8 -
R2A20152 2.7-5.5 8 2 1’C Yes (300)" 1 8 — — — — 8 Under development
R2A20154 2.7-565 8 4 I’C Yes (300)" 1 8 - — - — 8 New product
M62342 2.7-5.5 8 2 3-line Yes 300 1 8 8 — 8 8 -
R2A20162 2.7-5.5 8 2 3-line Yes 150 1 8 8 — — — 8 New product
M62343 2.7-5.5 8 3 3-line Yes 300 1 8 8 — — 8 -
M62352/M62352A% | 4.5-5.5 8 12 3-line Yes 300 1 20 20 - - 20 -
M62353/M62353A% | 4.5-5.5 8 8 3-line Yes 300 1 16 16 — — 16 -
M62354/M62354A% | 4.5-5.5 8 6 3-line Yes 300 1 14 16 — — 14 -
R2A20169 2.7-5.5 8 12 3-line Yes 150 1 20 20 — — — 20 New product
R2A20168 2.7-5.5 8 8 3-line Yes 150 1 16 16 — - — 16 Under development
R2A20166 2.7-5.5 8 6 3-line Yes 150 1 — 16 — - — 16 Under development
R2A20164 2.7-5.5 8 4 3-line Yes 150 1 — 16 — — — 16 New product
M62362 4.5-56.5 10 3 3-line Yes 20 0 16 — — - 14 - Multiplier type
M62363 4.5-5.5 8 8 3-line Yes 5 0 24 — — — — - Multiplier type
M62364 2.7-5.5 8 8 3-line Yes 300 0 24 24 — - — - Multiplier type
R2A20178 2755 8 8 3-line Yes 300 0 24 - - - - 24 | Mulipler type, ot
M62366 2.7-3.6 8 12 3-line Yes 300 1 — 20 - — — -
M62367 2.7-3.6 8 8 3-line Yes 300 1 16 16 - - - —
M62368 2.7-3.6 8 6 3-line Yes 300 1 — 16 - - - —
M62370 2.7-5.5 8 36 3-line Yes 300 1 - — 48 - - —
M62371 2.7-5.5 8 36 3-line Yes 300 1 - — 48 - - —
M62383 4.5-5.5 8 2ch x 2 3-line Yes 20 0 24 — — — — —
M62384 2.7-56.5 8 4 3-line Yes 10 0 16 - - - - —
M62392 4.5-5.5 8 12 I°C Yes (300)" 1 24 — — — 24 —
M62393 4555 8 8 12C Yes (300)" 1 20 — — _ 20 _
R2A20158 2.7-5.5 8 8 °C Yes (300)" 1 — — - — — 20 Under development

*1: I°C bus 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: Iltems with a product No. ending in A (TTL level input) are available in an LSSOP package only.

http://japan.renesas.com/converters  http://www.renesas.com/converters
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Operational Amplif iers

Comparator ICs Series

low power consumption, and compact size.

e Ultra-small package saves you space
(CMPAK-5, MPAK-5, MMPAK-8, TSSOP-14)
® | ow-voltage operation and low current dissipation most

800mA, The high output type supports 2.7 to 5.5V.)
e Output full swing (operational amplifier) VOH=2.9Vmin
(at VDD=3V)
e Low input offset voltage (operational amplifier) VIO=4mVmax
e Low input bias current [IB=1pA (typ.)
e Operating temperature range Topr=-40 to +85°C
* 15mA typ./30mA typ. (HA1630S/D07.08) high-current-ourput
versions available.

up

suitable for battery-use device (VDD=1.8 to 5.5V, IDD: 15 to

Products Concept

We offer a lineup of products combining low-voltage operation,

Peripheral ICs for MCUs

General-Purpose CMOS, Op-Amp. and

Applications

e Portable device (DSC, etc.)

e Amplification and detection of sensor signal
(health machine, etc.)

e Signal controlling switch

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

Series Evolution

Dual-device
Low-power and (HA1631D01-04T)
high slew rate types  Compact package
avallable TSSOP-8—MMPAK-8

100m [~

High output current

Mounting area
reduced to approx.
60%

[

Comparators

{ Is=15mA Typ.

Push-pull output
HA1631D01-02MM Is=15mA Typ.
10m H
= Push-pull output | | Open-drain output
$ HA1631S01-02CM/LP | | HA1631S03-04CM/LP| Open-drain output
%) HA1631D01-02T HA1631D03-04T HA1631D03-04MM
o
=
(5]
3
& 1mF Full-swing output Single-device and dual-device products
o High output current
()
> Op-Amps
=
o

High slew rate

100

High siew rate
' HA16301 M
General use
HA1630D01-03MM
’ Mounting area

reduced to approx. 60%

Dual-device
(HA1630D01-06T)

Gompact package
TSSOP-8—MMPAK-8

HA1630Q01-03T

10p | |

* Op-Amps

e Comparators

Output
Power supply Input offset Power supply | Slew . Power supply| Input offset |[Power supply| Response Output Output
voltage Voltage current | rate | [Jrive, e N voltage voltage current time iguration| _current LRI
VDD Vio max. IDD Bp. SRtyp.| Is typ. No. of channels VDD Vio max. IDD 3;:. TPHL/TPLH typ. lo@VDD=3V No. of channels
W) (mv) ( (V/us) | (mA) Single Dual Quad (\%) (mV) ( (us) (mA) Single Dual
15/ch  |0.125| 0.01 | HA1630S01 | HA1630D01 | HA1630Q01 5/ch 1.2/06 HA1631S01 | HA1631DO01
50/ch | 05 | 0.05 | HA1630802 | HA1630D02 | HA1630Q02 Pustpul | 14713
< § i 50 /ch 0.3/0.2 HA1631502 | HA1631D02
100 /ch 1 0.1 HA1630S03 | HA1630D03 | HA1630Q03 181055 s
ororag| 1:810 5.5 5 /ch -/06 HA1631S08 | HA1631D03
200 /ch 2 0.2 | HA1630S04 | HA1630D04 | HA1630Q04 Opendrain| 14/~
50 /ch -/02 HA1631504 | HA1631D04
400 /ch 4 0.4 | HA1630S05 | HA1630D05 | HA1630Q05
CMPAK-5V TSSOP-8
Package
800 /ch 8 0.8 | HA1630S06 | HA1630D06 | HA1630Q06 MPAK-5V MMPAK-8
60 /ch 1.0 | 15 | HA1630S07 | HA1630D07
271055
170 /ch 15 | 80 | HA1630S08 | HA1630D08
CMPAK-5Y
Package MMPAK-8 TSSOP-14
MPAK-5V

General-Purpose Bipolar Op-Amp and
Comparator ICs

HPC Series Product Lineup

8pin 14pin Operating | Power Supply Input Offset | InputBias | SR typ.(V/ps)or
Product Type Pac Type Tem.perature Voltage \X‘;".igi ?I: ::ZT ﬁfi?;f
= min/max min/max

Single (1ch)|  Dual (2ch) Quad (4ch) ©c) V) n((:.::‘: n(of‘t‘(:z noil:) )
HPC1251MP-KAA TSSOP(2.8x2.9) | -40/+125°C 3/30 7 250 0.25

; UPC1251GR-9LG | uPC451GR-9LG | TSSOP -40/+125°C 3/30 7 250 0.25
povf;:‘glj’pp,y HPC1251G2 IPC451G2 SOP -40/+85°C 3/30 7 250 0.25
UPC358GR-9LG | YPC324GR-9LG | TSSOP -40/+85°C 3/30 7 250 0.25

HPC358G2 UPC324G2 SOP -20/+80°C 3/30 7 250 0.25
UPC842GR-9LG | UPC844GR-9LG | TSSOP -40/+125°C 3/32 5 500 7
HPC842G2 HPC844G2 sopP -40/+85°C 3/32 5 500 7
“igs:'r;;:fed HPC4742GR-9LG | PPC4744GR-9LG | TSSOP -40/+85°C 3/32 5 500 7
power supply HPC4742G2 HPCA744G2 SOP -20/+80°C 3/32 5 500 7
IPC452G2 SOP -40/+85°C 3/32 7 250 08
HPC3403G2 SopP -20/+80°C 3/32 7 250 08
HUPCA570GR-9LG | UPC4574GR-LG | TSSOP -40/+85°C +4/+16 5 400/1000 7/6
HPC4570G2 HPC4574G2 SOP -20/+80°C +4/+16 5 400/1000 7/6

HPC258G2 PC458G2 SOP -40/+85°C +4/+16 6/5 500/300 116

Op-Amp Low-noise HPCA558G2 HPCA741G2 SoP -20/+80°C +4/+16 6/5 500/300 116
HPC259G2 sopP -40/+85°C +4/+16 6 500 2.8
HPCA560G2 SOP -20/+80°C +4/+16 6 500 2.8
HPC4572G2 SOP -20/+80°C +2/7 5 400 6
LPCB03G2 HPC804G2 sopP -40/+85°C +5/+16 15 0.4 13
HPCA081G2 | PPC4082G2 HPC4084G2 sopP -20/+80°C +5/+16 15 0.4 13
UPC821G2 | uPC822G2 PC824G2 SOP -40/+85°C +5/+16 10 0.2 13
HPCA071G2 | pPC4072G2 HPC4074G2 SOP -20/+80°C +5/+16 10 02 13
UPC831G2 | pPC832G2 LPC834G2 sopP -40/+85°C +2/+16 10 0.1 3
J-FET input | UPC4061G2 | uPC4062G2 HPCA064G2 sopP -20/+80°C +2/+16 10 0.1 3
UPC811G2 | UPC812G2 SOP -40/+85°C +5/+16 2.5/3 0.2 15
HPCA091G2 | PC4092G2 SOP -20/+80°C +5/+16 2.5/3 02 15
UPC813G2 | pPC814G2 SopP -40/+85°C +5/+16 25/3 02 25
HPCA093G2 | PPC4094G2 sopP -20/+80°C +5/+16 25/3 0.2 25
HPCB35MN-KAA TSSOP(Ex3) -40/+85°C +5/+16 3 02 55
General-purpose| M7C181G2_|1PC251G2 SOP -40/+85°C +7.5/+16 6 200 05
UPCT41G2 | pPC1458G2 SopP -20/+80°C +7.5/+16 6 200 05
HPC277MP-KAA TSSOP(2.8x2.9) | -40/+125°C 2/32 5 250 1.8

; UPC277GR-OLG | UPC177GR-9LG | TSSOP -40/+125°C 2/32 5 250 1.8/1.6
pov,f;? g:fpp,y HPC277G2 HPC177G2 SoP -40/+85°C 2/32 5 250 13
Comparator UPC393GR-OLG | UPC339GR-9LG | TSSOP -40/+125°C 2/32 5 250 1.8/1.6
HPC393G2 HPC339G2 SoP -40/+85°C 2/32 5 250 1.3
High-speed HPC271G2 SoP -40/+85°C +4/+16 75 250 02
HPC311G2 SOP -20/+80°C +4/+16 75 250 02

note1. 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.
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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Peripheral ICs for MCUs

Operational Amplif iers LED Drivers

HA17 Series General-Purpose Bipolar Op-Amp and Peripheral ICs for MCUs Figure 1 Driver with Vcc=3.3Y,

Voltage output standing

Comparator ICs (LED Drivers) =33V
- in addition to scan-type displays such as LCD panels, LEDs and other light |

The applied voltage is 3.3V,
which is not sufficiant to
lluminate a white LED.
(Also difficult for a driver

g : . : f ) with Vee=5V.)
o e e e 6l Sismel seT s & S emitting elements are an important means for indicating output from control LED driver
* Variety of packages (DP-8/14, SOP-8/14, TSSOP-8/14) systems such as MCUs. Two types of devices are used to drive LEDs:
PP nstant-volt rivers (simple switch n nstant-current drivers.
Specifications consta 9 agt.ad ers (simple switches) and constant-current d es . _ _ _
Output varies with the power supply voltage when constant-voltage drive is Figure 2 Driver with Vcc=3.3V,
Op-Amps Comparators . . . . . . . Voltage output standing
used, but this method is widely used in low-cost applications due to its =24V
HA17358A (Dual) | HA17324A (Quad) HA17393A (Dual) | HA17339A (Quad) . o . .
R Vio typamV Vio yp2mV simplicity. In contrast, constant-current drive has the advantage of unvarying Drives four whits LEDs
Powe supply votage Voo max=32v Voo max=36v brightness regardless of fluctuations in the power supply voltage, making it e eeres Wi 9
Dissipation current lcc typ.=0.8mA . . . .
.n.pha:inpu.vome Vin=-0.3~+Vcc suitable for applications (such as game machines) where subtle color 123
Sink current losink typ=20mA losink typ=20mA losink typ=16mA ChangeS WOU|d cause problems o
Source current losource typ=40mA | losource typ=40mA “losink (VOL=2.5V), losource (VOH=10V) . . . . . . .,,9
e me 4018570 Either series or parallel connection can be used to drive multiple LEDs. Since @
. . . (®)
*HA17901A, 902A, 903A and 904A models for ications industry use are white LEDs have a voltage drop of 3V to nearly 3.6V, high voltage is Vf: The Vf of red, green, and yellow LEDs is =
also available. —
. . . genellary about 1.8V, and that blue and ©
necessary when they are connected in series, and the driver used must have White LEDs about 3V to 3.6V. The Vf of 8
Product Li a high voltage tolerance. When the LEDs are connected in parallel, a drive Infrared LEDs is about 1.3V. o
roduct Lineup . . RL: The rated current of a typical display LED is &
o Op-Amps  Comparators CapaCIty of 10mA to 20mA per LED is necessary. around 20mA, and the resistance value is o
Renesas Electronics offers a wide-ranging lineup of LED driver ICs, including determined so as to produce a current of
Number of Channels Part No. Package Number of Channels Part No. Package . . . about 5mA to 20mA (RL=(VDD-Vf x n)/
— — — — high-output devices that can also accommodate parallel connection of many 0.02 (at 20mA)). For game machine or
HA17358AF JEITA SOP-8 HA17393AF JEITA SOP-8 LEDs, devices with latch input, devices with a serial-parallel function using a outdoor display applications requiring high
SR HA17358ARP JEDEC SOP-8 pual (zeh) HA17393ARP JEDEC SOP-8 H 1 * 1 inghtness, AL I G rilinee o &S produce
reE—— S, Fv— S shift register, and newly developed SpAS* devices. sufficient blightness with LEDs having a
HA17324A DIP1a HA17339A DIP1a Note: With an SpAS type LED driver, an SCl interface is used to illuminate multiple LEDs. Each LED is assigned an high voltage rating or in a parallel
address, allowing for fine-grained control focusing on specific points. (SpAS stands for “SCI protocol with connection.
HA17324AF JEITA SOP-14 HA17339AF JEITA SOP-14 "
Quad (4ch) Quad (4ch) address selected.”)
HA17324ARP JEDEC SOP-14 HA17339ARP JEDEC SOP-14
HA17324AT TSSOP-14 HA17339AT TSSOP-14 ) )
Development Roadmap LEDs connected in series
'_------------------. B,G:3.7x5=18.5V
[=T Constant current 4 RD40LD007 \ veuv R ssre=iasy
RD30LDO6A | [ED @ 1
a) gir;%ren r:ns‘i:'lor sets current for : ggi?y!;Doosm : &WL
b) Output voltage tolerance: 30V, I b) PWM gradation control l mﬂmﬂm&{ m
. output constant current: 30mA I c) Constant current: 35mA I
Serial input, parallel output 1 i AL e Ly |l [l | v | |t
RD30LDT3595 ... I SpAS™type RD40LDO006 2|l | ey | | | | || |
1 Lineup of address 1 AOOEET AT A AL P
RD30LDT595 1 selection type 1 VCC
8bit D type F/F €@ : FRENE aﬁd?migp';mozem : st il
RD15LD74A | 3 Ot curent 100mA 1 o
a) Output voltage tolerance: 15V \ ' Latch
b) Output current: 200mA e —— Enable == | | |
—{S-out
2008 2009 2010 to =
RD40LDO003FP Specifications s-bit, releases constant current In game machines a large number of
« SPAS (SCI + general ports) LEDs are typically mounted on a
. 0perating speed; 5|\/|bps board with a |arge area. USing
e Power supply voltage: 3.0V to 5.5V conventional serial-parallel
* Output voltage tolerance: 40V conversion employing shift registers

e Constant current output: 35mA (max.)
e Constant current accuracy: +4% between pins, +10% between ICs
e TTL level input

requires a large number of control
lines and is very susceptible to noise.

o Hysteresis: A0.9V (eo-4.5) An SpAS type LED driver, which
o PWM: 256 gradations provides stable drive by means of
* Specification temperature: -40°C to 85°C SCl-based address selection, is ideal

e Package: SOP-20 (7.8 x 12.6 [mm], 835mW) in such cases.




Peripheral ICs for MCUs

LED Drivers

M

4 5 Supported Output
. . Burst Power . . Transfer |Pull-Up/Down Input Voltage Output
bit bunction Transfer Up/Down Géi‘:;:fl“ Drivellype Speed Resistors Signal Tolerance Current PKG
Protection Levels (Max.)
) SDIP-20,
RD15LD74A 8 Ea":t’c’ﬁ’ﬁf;‘zfear No - No ?/%‘?fa‘aem - - 33/5.0 15v 200mA DIP-20,
d 9 TSSOP-20
RD30LDOBA 8 Eata protection No _ No 6 Constant _ _ 3.3/50 30V 30mA SOP-20
y D-type F/F with clear current
1 Shift register Constant DIP-16
RD30LDT595 8 seriaparalll funcion No O No olage 12.5Mbps Yes 3.3/5.0 30v 100mA SOP-16
Shift register Constant
RD30LDT3595 24 serial-parallel function No O No voltage 12.5Mbps Yes 3.3/5.0 30V 100mA SSOP-36
RDAOLDOOGFP | & | 2 SPAS serial-paralle 3DMAC | PowerOnReset | On-ehip PWM Constant 5Mbps - 33/50 40v 35mA SOP-20
function (256) current
1 Shift Register Serial-Parallel Function 2 SpAS:SCI protocol with Address Selected system,
RALLLALL LN LLA PALA LU LA LA LA LA LA A PALA LA LA LL LA LA ENA Serial PALA LU LA LA LA LA LA A PALALLEL LS LA LS PASA LA LA LA LA LA LAA
NN NN Y Ny oy SOl data VNN 2 % %
Address 6 6 6
A A A
Clock Clock SCI
Latch pulse Data SD
Start SS

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

Ideal for constant rewrites

Program area

I
! v ]
Area B | id SC
Area C [ ovac ] [ LepDr |

being input.

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.

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.

4 Power Up/Down Protection

5 Gradation Control

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 VCC is low,
regardless of whether or not an enable signal is

50% grad

ient

20% gradient

TULL L

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://japan.renesas.com/led_assp

http://www.renesas.com/en/led_assp

Level Converters

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

interface ICs.

Level Shifting Use in Personal Computer,etc.

| > Cache

3V Video Mask Keyboard controller,
memory ROM power management
Low-voltage t t A/
operation CPU t t 1t

This IC performs signal level conversion
when two power supply voltages are

Main Peripheral control DC/DC converter used on the same board. It can also
memory memory | (G/A) 1/0 switch implement power management that
cuts the subclock power supply and
. reduces power dissipation when the
Level Shifter HD74LVC4245A .
system is in standby mode.
(74LVC4245A)
5V FDD HDD LCD 1/0 port

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

Ex. Memory

Level Shifters (for Level Transfer)

HD74ALVC166245A (VccA=1.2~2.7V,VccB=1.4~3.6V)

Vee=1.2-2.7V 1.2V <= 3.6V conversion capability Vee=1.4~3.6V
_ HD74ALVC165245A (VccA=1.4~3.6V,VceB=1.2~2.7V) _
Vee=1.4~3.6V 1.2V <=> 3.6V conversion capability Vee=1.2~2.7V
Vce=5V HD74LVC4245A (VccA=5V, VccB=3.3V) Vce=3.3V
Vce=5V HD74LVCC4245A (VccA=5V, VccB=3.3V) Vcc=3.3V
Vcc=2.3~3.6V HD74LVCC3245A (VccA=2.3~3.6V,VccB=3~5.5V) Vcc=3~5.5V

High-Speed Level Shifter Lineup

Part No. Bits EpuLOutRut VccA* VceB Tpd(max) | Drive Capability Package
2.5V 3.3V 4.4ns 24mA
1.8V 3.3V 6.2ns 24mA
HD74ALVC166245A 16 @)
1.5V 2.5V 6.0ns 18mA
1.2V 1.5V 5.0ns 4mA
(Typ) m TSSOP-48
3.3V 2.5V 4.4ns 24mA
3.3V 1.8V 6.2ns 24mA
HD74ALVC165245A 16 @)
2.5V 1.5V 6.0ns 18mA
1.5V 1.2V 5.5ns (Typ) 4mA
HD74L.VC4245A 8 O 54/-0.5V 2.7 to 3.6V 7ns 24mA
HD74LVCC4245A 8 O 54/-0.5V 2.7 10 5.5V 7ns 24mA
2.5+/-0.2V 3.3+/-0.3V 11ns 8mA
HD74LVCC3245A 8 O 2.7 to 3.6V 3.3+/-0.3V" 8ns 12mA TSSOP-24
2.7 to 3.6V 5+/-0.5V 7ns 24mA
3v 5V 10ns 12mA
HD151015 9 x
2.7V 45V 12ns 12mA

Note *: Control pins (DIR, OE) are VccA on the LVC Series and HD15015, and VccB on the ALVC Series.

**: VecA < VeeB.

http://japan.renesas.com/level http://www.renesas.com/en/level
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One to Three Gates in Ultra-Small,
Lightweight Packages.
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
~ R 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.
Package Comparison Uni-Logic Family
. . Eliminates wasted space by reducing the mounting area.
5V Medium Speed 3.3V High Speed 2.5V Ultra High Speed
. o [ Hoseres |
( CMPAK-5 ) (C_cmPAK-5VSON-5 ) N
Ee N LV1G-A Series ALVC1G Series 9
;I?n‘lotzesl:nes 11 models 15 models
. . LU1GT A Seres =
* * T e ez e 2
£ LV1GW-A Series |
g 4 0 : 12 models
h ° IS : (C——ssops ) -g
- - £ i Tamodols o ©
3 2.0 : LV2GT-A Series O
= : 18 models g
¢ ¢ 10 HD74HC1G/HCT1G HDZAVIGAMIGTA HD74ALVC1G/2G Z
: 2G-A/2GT-A/1GW-A
i i i i i
_ R 0.4 05 0.6 0.7
- e Pin pitch(mm)
Power supply voltage Power supply voltage Power supply voltage
° ° Guaranteed at 2.0/4.5/6.0 V Guaranteed at 1.8/2.5/3.3/5.0 V Guaranteed at 1.2/1.5/1.8/2.5/3.3V
Same speed as LS-TTL Low Voltage, ) Low Voltage, )
Voc=4.5V L=50pF High-speed Operation High-speed Operation
Ta=25°C tpd=12ns (Typ) Vee=33V  CL=50pF Vee=3.3V CL=30pF
Output Vod Ta=25°C tpd=7.5ns (Typ) Ta=25°C tpd=3.0ns (Max)
¢ ° Input S = 8 =y iL2Y %HC/TOMHZI‘:;?/: (Voo=4.5V) Output current Output current
LV-A LV-A LV-A mp IOL/IOH=46mA (Vce=3.3V) I0L/IOH=£24mA (Vcc=3.3V)
. R 3.3V | HCTLVAT LV-AALVC |LV-AALVC| ALVC | ALVC ronreTiesees Vi a5 Noert-560 ey vervrri
v ) « | HC,LV-A,LV-AT Operation temperature range Vo (Max)=5.5V (Output: Z or Vco=0V) Vo (Max)=3.6V (Vec=0V)
2.5V |HOT,Lv-AT* [HOLAL LV-AALVC| ALVC ALVC Ta=—t0-85'C e —— Lesge prvertin
1.8V LV-AT* |LV-A,ALVC ALVC ALVC loff=5pA(Max) loff=5pA(Max)
. _ (Vin or Vo=0~5.5V) (Vin or Vo=0~3.6V)
- - 1.5V LV-AALVC ALVC Hysteresis input Operation temperature range
1.2V ALVC Excuing e nd st il
* ° Ve TTL input level product lineup
HC: HD74HC1G Series, HCT: HD74HCT1G Series, w
LV-AT*: HD74LV1GT/2GT-A Series Operation temperature range
LV-A: HD74LV1G/1GW/2G-A Seri H i fa=-40~85°
ALVG: HD74ALVG1G/2G Serics Uni-Logic m feiosee
. . Configurable Multiple Function Gate
One product realizes various logic functions by changing connection of input pins.
Cover various gate functions by
one IC A y Applicable Function
* ° Convenient when a specification B :D_
GHEIED (B MEED SR Lineup Applicable function (CMPAK-6pin)
Horaviawszac | ] - J o D o ) o
Ho7aviewssacm | | - O - 9 o ) -
The gate where one input turned into HD74LViGW97ACM _| > _| >o-
- h an inverted input among 2 inputs. D H:DO- D 3:)0— i—
Inverted input enables one HD74LV1GW98ACM > >O
space saving from two pieces. j:)o- @o' i)j_ i)o- ﬁ_

http://documentation.renesas.com/jpn/products/logic/rjj27d0013_uni_tokusei.pdf




Standard Logic ICs

Low-Voltage Products Offering a Variety of LV-A Series
System Beneﬂts . The LV-A Series comprises LV Series based and upward-compatible

devices offering improved switching speed and functions, available in an

These low-voltage standard logic ICs meet the demands of LT ;
_ R z extended lineup.
portable systems for small size and low power dissipation 48148 | +Unratigh-specd 742G, 74F owvoltage
together with high performance. These devices offer such N....| B POMOACES <5 ot and oot
. i Graphics o output tolerant versions
user-friendly features as performance equivalent to or ol Awe tve-s
exceeding that of 5V standard logic ICs on a drive voltage of +74HO low-voltage version Performance m
/8 PDA, POS
. . G RO
only 3V, good noise characteristics, and usability in mixed LV-A +5V inputioutput Characteristics guaranteed voltage Low current dissipation Low noise
-4/4 tolerant version 3-point guarantee: Vcc=2.5V, 3.3V, 5.0V Standby current dissipation: lcc=20pA VOLP<0.8V (Typ) [Vcc=3.3V,Ta=25°C]
5V/3V systems. . VOHV>2.0V (Typ) [Vcc=3.3V,Ta=25°C]
. | ) | Switching performance IOFF, output skew guaranteed .
2 5 10 Tod typ(ns) tpd=7ns(typ) [Vcc=3.3V, Ta=25°C] 5V input/output tolerant
S Drive capability Electrostatic withstand voltage,
IOH/IOH=-8/8mA latchup resistance

H ig h _S peed Type LVC Seri es IOH/I0L=-16/16mA [Vcc=5V] output current Same as HC Series
RD74LVG-B Series / HD74LVG Series

»
O
. Part Package . . Part Package . 1)
Function No. SOP(E) TSSoP Pin Function No. SOP(E) TSSop Pin =
00A O O 14 74A O O 14 o
02A O @ 14 273A O O 20 -
04A O O 14 . 373A O O 20 =
Flip-Flop/Latch
05A O O 14 573A O O 20 =
RD74LVC-B and HD74LVC series Suitable for low-voltage ~ High-speed operation  Low leakage and low  All models support insertion 06A O O 14 574A O O 20 .
products combine high-speed operation operation tpd=4ns (typ) current consumption  output tolerant 07A 8 8 14 Shift Register 166A 8 8 16
with reduced power and voltage Vce=1.65V to 5.5V [Vce=3.3V, Ta=25°C] lin, loff=5mA (max) G ?gﬁ 5 8 12 ?Zfﬁ 5 5 12
requirements.
1A O O 14 Counter 163A O O 16
14A O O 14 393A O [ 14
. X X X 20A O O 14 4040A O O 16
Lineup LVCZxxxA Products CMOS Logic ICs Supporting Hot Swapping 21A ) O 14 Multivibrator 123A O @) 16
27A ®) O 14 vt 221A O O 16
. parth % . These ICs support hot swapping, with output being driven to the high- impedance state 32A @) @) 14 125A @) [@) 14
i rt No. i .
unetion artio SOP(E)ac g:ssop " when IC power is turned ON or OFF. HD74LVCZxxxA products employ a Power 86A O O 14 126A O O 14
008 O O 7 Up/Down protection function that prevents erroneous system operation by driving output 1252 8 8 1; Bus Buffer/ . gjgi 8 8 ;g
025 o) o) ” A . s us Buffer/Transceiver
= = = = to the H| Z st_at_e in a power supply voltage range of OVIto ?V. In addition to hot Decoder/Selector/Multiplexer | 130A 5 9 = S45A 8 5 2
Gate % o) o) ” swapping, this is also useful for systems whose operation is to be guaranteed when 157A 0 o) 6 510A @) e 20
148 @) @) 14 power is turned ON or OFF. 4051A @) @) 16 B541A @) O 20
928 O O i Analog Switch 4053A O O 16 SOP (E): JEITA specification
P 7 1988 O O 16 ; 4066A O O 14
Multiplexer 1398 @) @) 16 Schematic Drawing of Boards ~ Product Lineup
74B O O 14 Package
2738 @) @) 20 Main system (power on) Part No. Function Pin | “Type
oras o) o) 2 HD74LVCZ240A | Line drversteceiver | 20 | FP/T High-Voltage Logic IC RD74HV1G Series/RD74HV8T Series
Flip-Flop/Latch 3748 o O 20 8-bit Products [ HD74LvGZ244A | Line driver/receiver 20 FP/T
5738 O O 20 HD74LVCZ245A | Transceiver 20 | FPT .
5748 O O 20 HD74LVCZ16240A | Line driver/receiver 48 T Example lllustration of . Circuits/ RoNeiS el Inpl:'t gouchle Output
163738 - @) 8 - 16-bit Products | HD74LVCZ16244A | Line driver/receiver 48 T Level Conversion Conversionof 81 Part No. Function Package|., .. V¢S Logic |Package | Loss | o -,
1?2225 o) 8 ?i ot swappma) " AD7ALVCZ16245A | Transceiver 8 T (Conversion from 5V to 30V)  vec-aov Ampltude 1030V WEiPleH] Bae w
*FP: SOP (JEITA) T: TSSOP RD74HV1GOOVS | High-Voltage 2-input NAND Gate | 1 10to30V | 5.0V |[VSON-5] 0.2
1268 O O 14 30v
2208 o) o) P V| RD74HV1GO2VS | High-Voltage 2-input NOR Gate 1 101030V | 5.0V | VSON5| 02
2448 O @) 20 RD74HV1G04VS | High-Voltage Inverter Gate 1 10 to 30V 5.0V |VSON-5| 0.2
Buffer 2458 9] 9] 20 ov RD74HV1G08VS | High-Voltage 2-input AND Gate 1 10t030V | 50V |VSON-5| 02 | CMOS
5408 O] O] 2 RD74HV1G32VS | High-Voltage 2-input OR Gate 1 101030V | 5.0V |VSON-5| 0.2 | Output
5418 O] 9] 20 ROTAVIGIAS RD74HV1G34VS | High-Voltage Buffer Gate 1 101030V | 5.0V |VSON-5| 0.2
e = 8 - RD74HV8T04 | High-Voltage 8-bit Inverter Buffer | 8 | 10to30vV | 3.3V |SOP-20 | 0.8
162458 — O 8 Example lllustration of RD74HV8T34 | High-Voltage 8-bit Buffer Gates 8 10 to 30V 3.3V SOP-20 | 0.8
- : RD74HV8T06 | High-Voltage 8-bit Inverter Buffer 8 10 to 30V 3.3V SOP-20 | 0.8 | Open-Drain
SOP (E): JEITA specification Level Conversion Conversion of 3.3V i i
; version of 3. High-Voltage 8-bit Buffer Gat 8 33V |SOP-20| 0.8
(Conversion from 3.3V to 30V) voo-aov 222:‘:” gzw i RD74HV8T07 igh-Voltage 8-bit Buffer Gates 10 to 30V Output
Ty

C2244A Products with Built-In Output Damping Resistance for Reducing Reflection Noise

lﬂsw
ov
Product Lineup

Output damping resistance:

Output damping resistance A resistance incorporated into t_he IC output that enable§ line ) Part No. Function P;ackag;pe RD74HVETSAVS
Input O— —O Output impedance matching to be achieved and reduces reflection noise.
LVC2244A: 45Q incorporated 8-bit Products | HD74LVC2244A Line driver/receiver 20 FP/T

*FP:SOP(JEITA) T:TSSOP

http://documentation.renesas.com/jpn/products/logic/rjj27d0024_Ivivc_tokusei.pdf




General-Purpose ASSPs

EMI Noise Solutions are
Urgently Needed.

¢ EMI noise is becoming an increasingly severe problem due to the higher

system operating frequencies used in the latest equipment.

* EMI noise is generally thought to adversely affect other electronic

equipment, and recently, the regulations limiting EMI emissions have become increasingly strict in many
countries around the world. (USA: FCC, Europe: CE, Japan: VCCI)
¢ Renesas is releasing the SSCG Series that adopts spread spectrum technology to reduce EMI noise.
¢ This spread spectrum technology modulates the output frequency slightly and thus diffuses the energy to
improve the EMI characteristics.

* SSCG:Spread Spectrum Clock Generator EMI:Electro Magnetic Interference

Advantages of SSCG

Conventional EMI Solutions

EASY to REDUCE

® Improved metal shielding
* Tuning the resistor and capacitor component values NED // 4
e Changing the circuit board design \ o} / %

\ cPU / EMI can be reduced easily @
Advantages of Using SSCG ' . oy
e No circuit board design changes, and no new components, are required. / / \\ <>
e Stable EMI performance that does not depend on the skill and experience of system engineers. // \

e Significant reductions in the system development period.

Spread Spectrum Technology

The height of the peak in the energy spectrum is reduced when the output is modulated.

Input signal spectrum

Output signal spectrum

0 r 7 7 « fin=40MHz
o [_-4dBm | o [SSC=st.o%] |; 053V
0 =0 A TS3313A

- _—

S 85
60 Delta - 15dB -60
70 £ 70
Bl Tt g i v Effects of SSC wp
o 0
100 200

34 35 36 37 38 89 40 41 42 43 44 45 46 36 L) a2 a3

Frequency [MHz]

Effects of SSCG

Actual EMI Test Results

4t
Frequency [MHz]

Conditions :
Renesas Test Board
-VDD=3.3V

TS302: SSC=-0.5%: SPEC = VCCI Class B
Limit : VCCI Class B(@m)/Japan

-fin=33MHz

8Iaevel [dBuv/m] -Ta=Room Temp

o The high-frequency peaks have
i I m been reduced and the EMI
o Py 1o ; R AT R istics i
] . ) Bablod WA Some points that exceed EMI standards C,har_a_CtenStICS |mproved
@ A,W e ‘ occur in the high frequencies. significantly by using Renesas
10 T SSCG Series devices.
g )M50M 70M 100M 200M 300M 400M 500M 600M 700M 800M 900M 1G
Frequency [Hz]
8Loevel [dBuv/m] Limit : VCCI Class B(3m)/Japan
70
z N SSC=-0.5% ON
5 . I A ..;]-. - N Limit.
2 ES *HBH S I—_—_ |9 Y Wit The EMI standards are met
20 Pt ‘ at all frequencies.
10
SoNTEOMT TONT oM 200M 300M 400M 500M 600M 700M B80OM 900M  1G

Frequency [Hz]

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

http://japan.renesas.com/sscg

RD151TS33XXA Series Lineup

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.

Central spread Product part no. RD151 RD151 RD151 RD151 RD151
TS3312A TS3313A TS3314A TS3315A TS3316A
P S Frer R R e RD151 RD151 RD151 RD151 RD151
B (PRS0 TS3322A TS3323A TS3324A TS3325A TS3326A
Output frequency 10 - 20MHz 20 - 40MHz 40 - 80MHz 80 - 160MHz 40 - 80MHz
Input frequency 10 - 20MHz 20 - 40MHz 20 - 40MHz 20 - 40MHz 40 - 80MHz
Multiplication (input: output) 1:1 1:1 1:2 1:4 1:1
Power supply voltage 3.3V typ.
SSC% (Center) OFF, 0.5%, +1.5%
SSC% (Down) OFF, -1.0%, -3.0%
Cycle to Cycle Jitter [100]| ps typ.
Slew Rate 0.7 V/ns @15pF ‘ 0.8 V/ns @15pF 2.0 V/ns @15pF ‘ 0.8 V/ns @15pF
Serial Interface
PC PC Telephone line ISDN
Ty ey '_ Also the power-saving CMOS edition that is
I I I compatible with the high-function RS-485,
1 and the interface IC based on the RS-422A,
LAN I which is suitable for high-speed,
(RS-422A/485) ‘ ‘ long-distance interfaces between PCs are
-;) lined up. (HD 26/29 series)
Printer
HD151 Series HD26/29 Series
Package Package
Function Part No. Pin Function Part No. Pin
SOP (E) TSSOP DIP SOP (E)
26C31 — O 16
Liquid Crystal Panel
Alternation Signal Counter 151011 - o 20 26C32A ) o 6
26LS31 O — 16
RS-422A/423A Standard 261832 @) @) 16
Centronics Interface 151005 ©) - 20 26LS32A 0 _ 16
SOP (E): JEITA specification 29050 o — 16
29051 O — 16
Package
Function Part No. Pin
SOP (E)
29026A O 8
CCD/MOS Driver 29027 O 8
29029 O 8

%)
o
9}
(%)
<
()
1)
o
o
—
S
o
1
©
—
(O]
c
()
0]




General-Purpose ASS

PWM Power Supply with PFC Function, Low-Voltage DC/DC Converter, Uninsulated On-Board DC/DC Converter

|/O Expanders Isolated DC/DC N

. converter ?{é
I/0 expanders are a convenient way to extend the ports of an MCU. Our (full-bridge — W] S .
3 v
lineup includes products with 12C bus and parallel bus support. phase shift) ii Hij 4 5

DC 12 V|

|
Tl!
I
M
!

Serial Type I/0 Expanders
A

o 1AL

R8A66154SP R8A66152SP R8A66155SP R8A66156SP

MA

Original
BUS (16mA) | M66014FP R8A66150SP R8A66151SP
@mA | M66013FP @mA) (5mA)

12C BUS (6mA) [ M62320FP/P
Interface

zt ith [3

T | I | >

8 12 16 24 [bT] VCC O_UT O_UT CS RAMP ngllill: O_l(J:T O_l.[J)T O_LEJT O_léT
Output bit counts
—— SEC-CONT(*)) coMP
BUS Type I/0 Expanders — remotee)  R2A20124AFP/ASP %
1 VREF R
Original (High voltage output port: 25mA, ! G- CEVY EELY BELY
Internal R8A66153FP o b PGND SGND RT SYNC SS OUT(!) -1 2 -3
BUS ther: 5mA) ‘
BUS = I —[ =
68 family M64621P/FP
BUS | I I > v
8 12 16 24 [bit] Note: 1. Only R2A20124AFP
Output bit counts
Low-Voltage
Vce — Vo Vo
DC/DC Converter & 750\ b nr o)

ON/OFF BlAS

Me2216  PRVERD
DRIVE1(2)

FB GND PWM(3)

High-Speed Bus Switches

250 ps Switching Speed. Ultra-High 8-Fold Speed at a Stroke.

e 250 ps delay time enabling the construction of high-speed bus systems

e AlImost no power is consumed within the circuit, for low power dissipation

e Structure providing on/off linkage between input and output eliminates the need for direction switching in input/output switching
e 5V => 3.3V level transfer, partial power-down support

»
o
0
()]
<
®
0
o
Qo
—
=
&
©
S
[}
c
[}
(0]

IN

()
=
o
£
©
&
a
[}
<

Uninsulated

On-Board DC/DC &
Input/Output Characteristics Supporting Partial Power-Down Converter
The HD74CBT Series supports partial power-down operation (partial power supply stoppage). As there is no leakage current at the VOUT1 (3.3V) o Vee R2 Qi
time of NMOS switch-off, the Vcc = OFF and Vcc = ON systems are totally isolated in partial power-down mode. Functions remain Co1 1t SNt R1
unchanged when HD74CBT power is turned off. VOUT2 (1.8Y) M62292FP g D1
i -@—((5) N2 R4 Q2
COUNT2
Bus Switch Series (HD74CBT1G125/126CM) Co2 RESET anp [ ‘v;vg
Application

Signal on/off pg ircuit @ @ jj D2

(Low on-resistance: 5W (typ), ultra-high speed: 250ps) OF E-[>O:|_ 5] vee OE E—|>—_|_ [5]vee Example ;; 5.3V LINE L2

Partial power-down support SW: Al2] Al C?) 1.8V LINE *

High impedance at off or power-off oo g e ano [3] <l Voe18 Vi © Vi

CC cC cC
Small CMPAK-5 package HD74CBT1G125 HD74CBT1G126 . 2'1\2% . e e
eries

http://japan.renesas.com/power_supply




PWM Power Supply with PFC Function, Low-Voltage DC/DC Converter, Uninsulated On-Board DC/DC Converter

Generating the
reference voltage
for the secondary
side error
amplification
circuit of a

switching power
supply.

gE

—

O Vout

O GND

Power Supply Reference Voltage, Standby Control, Reset

Interface between
3.3V LOGIC
system to

12V LOGIC
system.

Controlling the
hardware standby
mode of an MCU.

Circuit Example Using a
Multifunction Reset IC for
Memory Write Prohibit
Processing Before Hardware
Standby

Monitoring the
power supply

voltage.

Multiple Power Supply
Application Example of
Multifunction Reset IC

12v 3.3V
VCC §
3.3V Signal N _
> ® >
12V Signal N _
L -
RD74HV8TO7
3.3V

12V Logic system

3.3V Logic system

HAT1069C

sl4p
P! G
BATT Vee —
SWOUT RESOUT

MSTB  STBYOUT

I
I

RNA52A10

.

GND RxCx
,[ RD3ST24 |

Vce J

MCU Super capacitor

(H8S/SX) for memory
backup

RES
STBY

NMI

The hardware standby function of the H8S/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.

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

Power supply to motor, etc.—

12V
3.3V _ R
vee T—MR vDD|-e 3
NMI Voi Vit
RST Vo2 Vi2[ 13
GND CD (e
SHMCU f RNA52A10 I

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.

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

()
=
o
£
I
9
o
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Power Supply Reference Voltage, Standby Control, Reset Power-On Sequence Controller, LCD Backlight Controller, Level Shifter

Controlling the Controlling an —

9 For Dual Power Supplies MPU/MCU For Triple Power Supplies MPU/MCU g Véc : 6. ~ Cs
power-on LCD backlight. lef — SReRg ] al
sequence of Sample Backlight Control é;

. 3.3V 3.3V Application Circuit Using VREF } Reference 11 0y

power supplies. 18V M62215FP Dual-Input Type p Lol souce g

’ 1.5V Oscillation VTHON 8.6V 23 o
Example of power supply DC/DC Converter COSC circuit VIHOF:T oV CLM o5 ©
sequence control using a e & ooy . (<9 S
multifunction reset IC and an ;l;COSC P Amp1 o4 s " tj
MCU with two power supplies Ri

PWM Comp
ovee 3.3V HAT1069C T ] b
3.3V (3.3V) e (3.3V) N
G
1.8V SN C OVCC (1.8V) 15v 1
©VCC (1.5 OP Amp2 hort. t D
Vce33| Vecl8 —‘EWG Reg. % (1.5V) protection circuit Rowm U3
Con T w74 22092 | @9 || R
{ RESP i weor HD74LV1GO8A FB SCP (SOFT) | GND C: SRe
CRext.| | RST O RESET —— Vi2 Vo2 "]
T — = JRESN GND GD |3
#DJ MR  |GND 2 c ) . Rs D2
£ & -+ I 2] Rpl Cil Ru Coorr
RNA50C27AUS RNA52A10MM T §
Cu—T Crs WBH + .
MF}V'Z Re CDELA‘j:FL

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

Controlling the , Convertin . . : o
) [ Required waveform example ] g 5V — 3.3V level transfer can be achieved easily and at low cost by dropping the Vcc power supply of an HD74CBT Series device
power-on When attempting to start two power supplies simultaneously, between different by 0.7V with an external diode and providing a voltage drop of approximately 1V between the gate and source of the NMOS
sequence of 3.3V strictly speaking there is always a certain gap in the timing. Iog ical levels. structure.
. 1.8V This configuration example is designed to make that gap as small :
power supplies. as possible. Easy Implementation of
E le of simul | 5V => 3.3V Level Conversion
el S ETEITILCI R Using External Diode 5V/3.3V Level Transfer between Devices with the Use of Bus Switch
starting two power supplies
using a multifunction reset IC HAT1069C x 2 IV
Gi 5 I ° To transfer a 5V signal to 3.3V, insert a diode into the
[ (IXELE Pl ] 3.3V SMDP %= HRV:I(Z?-\ &) HVD133 power pin and change the power voltage to 4.3V.
G __
1.8V SN ©VCC (1.8V) OF Vee=4.3V Vee (V) vs. Vout
2] Lo
zr A %)
T <> | b
GND o
MR VDD |—e HD74LV2G14A 2 —_— .,‘_v.
Vit Vor P E L
—— Vi2  Vop ORES = F o
GND CD i 3 33Vsignall«— 5Vsignal |@ \ a
’ . > - ;
Y Sl geeEl | about 1 V lower output voltage than Vcc <
RNA52A10MM 0 L L . L
30 35 420 *¥y4s 50 55
Vee (V)
Note: This circuit diagram is intended for reference only. Careful verification should be performed before actually using this design in a system.
CO ntrO I I I ng the [ Required waveform examp|e ] Note: Simultaneous startup of SH7785 MCUs, etc. Extend I ng the
power_on 33V In this case an external power supply unit must be used due to the large output ports Of an
1-8V current requirements.
Seq uence Of 4qy  Simultaneous power supply startup can be difficult under these circumstances. M c U .
. This configuration example is designed to deal with this problem.
power supplies.
. A few ms +5V
Example of simultaneously HAT1069C HAT1069C x 2
starting multiple power [ Gircuit example] {33 |- ? 54 5@ VeC BV seL
supplies using a multifunction e i TG
reset IC 5 : *
1.8V * SADT O VCC (1.8V)
1.1V : s —f J © VCC (1.1V) |
Y1 e di] 3
N Vit Vor 1 HD74LV2G14A
Vi2 Vo2 (8 internal gates)
f GND CD [ SDA fﬁ .
"' SCL A
MR VDD |—¢
+——{ Vil Vot
L—{vi2 Vo 0 RES
[===7 I°C BUS
RNA52A10MM x 2

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




Port Extension, Weak Signal Handling, Battery Monitoring, Camera Flash

Handling weak
signals. Driving an
actuator.

Monitoring the
charge current of
a battery charger.

ex. (Power supply circuit)

Driving a camera
flash unit.
Sample Strobe Circuit

014 : Fighting

L: ] |
R: ]

1

Reset IC RESET

Analog signal of 3.3V
or less

Power sup_ply line

] McU

DAout
CMOS opamp

ADin

CMOS opamp

Relay, lamp,
solenoid, etc.

RETTD

High-precision A/D converter

Sensor, analog IC,
etc.

CMOS opamp

Analog signal of 3.3V
or more

ADin

Dout

ADJ

SIO
ADin

l Shunt regulator

Battery charger

MD player

v

Charging current monitoring

A

T

Trigger
Transformer

. CM

Trigger
Transformer

LED Driver

Illuminating LEDs
using an SpAS
system.

llluminating LEDs
using
serial-parallel
conversion.

Illuminating
7-segment LEDs.

+5V

+5V

MCU
(R8C/3X Series etc.)
+3.3V) RD40LD003A,005,007 RD40LD002,006,008
TxD1
SCK1 e
244B
P27(SS)
&
VCC )E{ )ﬁ/ A VCC )i{ )E{ A4
RD30LDT3595/595 ? RD30LDT3595/595 ?
S-in S-in
CLK CLK
MCU Latch ° Latch )
(R8C/3X Series etc.) Enable ° — Enable °
S-out ;7] S-out ;
V=9V V=9V
RD30LDT3595 RD30LDT595
VCC VCC
O
S-in S-in 9
McU CLK | | MCU CLK
(R8C/3X Latch (RBC/3X Latch
Series etc.) Enable || Series etc.) ek
S-out
S-out

7

(%]
C
o
—
©
0
a
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LED lllumination Package Dimensions 1

Package Name

Lowering the Application Circuit Example (Voltage Step-Down Mode) _ Package Name
voltage for LED Package Code (Units: mm)
illumination. - S oIp EErET
PRDPOO08AF-A PRDPO0O08AF-B
9.6 mz';lax
10.6 Max
s 5 alm
9V to 38V hood )
A oS gz
"""""""" O © : O ~
_________ < Vout 10Ty [
: MJ_L 1.3 oo R
AN
Current X o :} 8 / | \ gl £ / \ _
control NS - o "."] ‘\\‘\ K B 1
ik \L LS I, »
0 +0. ol L4
] f— B2 4+ : L. 0.25+0.06
- 2SKss77 2.54+0.25 | 0.48.40.10 0°-15° s e 015 762 B
78K0 *Nch MOSFETs, which offer cost advantages and T (NVPd/Au plating )
Series many options, may be used for step-down
MCU configurations as well. Dl P L D":) &
PRDPOO008AA-A PRDP0014AB-B
® oo 158 19.20
4-channel product [Nl AR MER
LPD168804 only d) o 14 8
T e e e e e e e e $ " 8=
uPD16804,830 EWEWEN e} 8|
5 — 3
@ @ | N [y Ny Ny Ny Ny Sy i |
89:0.2 0"to15° 1 130 7
2.39 Max 7.62
2 g
: HIE ) 8
Nl A U g c| £ i ‘\‘l‘
S' = by
254+025 | || 048+008 o o 025005
=] = S o
Raising the Application Circuit Example (Voltage Step-Up Mode) s 0718
voltage for LED DIP B DPOOTCAE A
i i i +0.07
illumination. ® %#-005 202 M
|:> ol i [} 3 e W i e W e B e W e W
. [ R S D O £ )
9V to 38V, Vin o) o) D )} s g
---------------- 0°to 15° =
) 707 T T LT [0 0O %)
_________ . 19.0:0.2 11 .89 13 & g
S
T ¥ \out g E TIHIH 3 [ \ / \ =
< s =
z ~Z] I A )
LED drive z U I U U z u 5 [ o
Current Max. 1.5A ST & { f /| _ES
control I 3
I I 2.54+0.25 0.48+0.1 % 0.25 “5os S
254 15193 05:0.2 3 015 7.62
78K0 DIP DP-16FV DIP 16P4
Series PRDP0016AE-B PRDP0016AA-A o 537
MCU 2032 Max 4
16 s I I T T e s O e B
4-channel product L ©
_________________________ UPD168804 only 5 0 . Of 9 g
___________________ @ § 8 L Y —
s | Iy (O] T
uPD16804,830 SIS S
. 1.12Max 19.0:0.2
vy -

—|\

3.0MIN 4.5MAX
1
I
i
[T
3,

—
e
L
—
[ —

il

2544025

| S—
—
0.51MIN

0.48+0.08 0254008

=)
3

7.62

(Ni/Pd/Au plating ) 254 45 :rg? 0.5+0.1 10 _+g.13




Package Dimensions 2

DIP

DIP

3.0MIN 4.7MAX

SDIP

SIP

Package Name

Package Code (Units: mm)
18P4 DIP DP-20NEV
— . PRDP0020AC-B
o > 24.50
i e o i e e O o 25.40 Max
Ol g £ §
& S S s
©
0°t0 15° 1 10
0.89 1.30
| 24.040.2 1.07 Max > 7.62
gt 3 I —
T ;|
z z 0 i \
= s ) i
5‘_U VA U 5 £ .El
— E E 0.5 %1 L
L | 2.54+0.25 0.48+0.10 2 & 025- oo,
254 15103 o 0°-15°
22P4H DIP 24P4D
— PRDP0024AA-A
025 1007 ) e 027 007 4
2 s AL ELE AL ELELEL el mfulalafalalalulslaf
@ o
[ [ : JENIIE
&) 3
I LI I LI T
FUUoouuouuy — 5 3 —
P 0°to 15°
2.70:0.2 202:0.2
|
Tayene . : :
- ol TH HIH H -
<
FTVUOWTUUTY L TTTRUTIrUrT ¢
z e 5
Y ] 5
g ] ] wgr || 8
280 ey OGS 254 1‘5-%?... 0.5:0.1
20P4B HSDIP DP-24TS
PRDP0020BA-A -
20 1
AEATATATATATARATANA| S
4 <
o|Z
[NANAVINIVINANAN AN %|o
1 10 ;5 O 9
S oo C———ooooooo
12
19.0£022 1.0
10.16
é 4—'—47
2 [ \
: :
17\7_31_“125 10w 048:0.1 1784095 0.25 fg[;g °
o g1 0 st st - 0" 13
5P5T 8P5
SIP
117402 197402 19.00.2 2.840.2
£
2 5
Q |2 %
< L 3
B U 4 =) -
& J Ul -3
12401
[l |07+0. ®
@ 05£01 ®©|o.552 0275 27201 © 2.54 0.5:0.1 ® , 0z dy
254 N RS 0.85 0 >
SEATING PLANE = L_Ji 12 +8.$,
Jmiimims TIIrT TIIrT T yminiim] / \
\ ] \ /

Package Dimensions 3

5pin Power Package
SOP %

9.52 MAX
% 9.14 MAX
= 6.50 BSC 0.25 BSC
-
1 1
(o]
= 3 g 1.14 MAX
= 8| =
® &S| &
5 g
HHHHE.

DETAIL “A”

FP-8DCV (JEDEC)
PRSP0008DD-C

SOP

6.2+0.3

iy
Il | ] m

(\0 IR

4.90
5.3 Ma:
8lunnn|5
SHE
)
3,
1 4
] 88
E 2 f} 6.107 049
0.75 Max ~ alo 2%
- ENE
I oo
4 §
e
B
*0.42 +0.08, S|
0.40 +0.06
=lo.15]
[B]0.25 @)
“Di ion including the plating thickness
Base material dimension
SOP 8P2S-A
PRSP0O008DA-A

t— 0°t0 10°

| Jomo2

S
9
1.41

A

SOP 10P2-C —
RAAAR
59 lo
| JeeEg

[

0°to 10°

Detail F

0.5:0.2

40.05
0157005

SOP

510) o

SOP

Index mark_~

Package Name

6.840.1

2

Package Code (Units: mm)
FP-8DGV (JEITA)
PRSP0008DE-B
4.85
5.25 Ma;
8 5
SE
° "[
1 4
k] 812 650
0.75 Max E 2E ==
3 Qlg | 105 |
S =1
) o0 -8°
2 0.60%8%| |
I
o
*0.42 +0.08 3
0.40 + 0.06 t
(@
*Dimension including the plating thickness
Base material dimension
PRSP0O008DE-C
4.85+02 F
8 5
HHHEA
o, 0.4+0.06
b T8
3 E=EE
& Torminalcross section
J & (Ni/Pd/Au plating )
L LI errwe
Y,
0.75 Max 1.27£0.15 0.4 £0.06 L2212 Max@)| 0.90
@ | é mr__
= 3
3 =
= -
Bl ; 0.45£02
s
Detail F
10P2N-A
PRSP0010DB-A
ol ~
1o
. HHHHH ;
2.1MAX

1.21

0.

—'l'l"‘z +0.05
2 002

Detail F

FP-14DAV (JEITA)

PRSP0014DF-B
10.06
10.5 Max

nnononn
[e]

>
©

5.5

[0)
1 T0000T0T 7

b0 o

x| |
g S|Q .7.80'0%
1.42 Max = :" a 1.15
j» N MY
L 1 o|o
Inlalilnin} ) *
B
1.27 =
+
°
*0.42£0.08 b
0.40£0.06
2015
$l012 @)

*Dimension including the plating thickness
Base material dimension

(2]
=
i)
®
c
)
£
(a)
o
o)
o
~
o
o
o




Package Dimensions 4

FP-14DNV (JEDEC)
PRSP0014DE-A
8.65

9.05 Max

nnononon! 8

D S

I

SOP

o

-

_0.635 Max

o
Blozs®

*Ni/Pd/Au plating

-

27|

*0.40 + 0.06,

+0.11
14 %004

0

*0.20 + 0.05

A .1
6.10 *83

1.08

%ﬁ 0°-8°
0.6076% ||

14P2N-A

r—aananaf

7.84£0.3
5.3+0.1

O
| " FEEEEEp

10.1+0.1

127

E

2.1MAX

1.8

0.1+0.1

FP-16DNV(JEDEC)
9.9
10.3 Max
elnnnnnnn e
[e)

3.95

(0]
1 I0000TOT g
1.27

1.75 Max

+0.11

0.14 -0.04

0.635 Max

J —

*0.40 + 0.06 [0,

| 0.25

—

El= ]

*0.20 £ 0.05

*Ni/Pd/Au plating

6.10 348

1.08

e

0.67
0.6010:30

16P2N-A
PRSP0016DE-A

e )
HAAHHAASR

SOP

7.840.3
5.340.1

©)

L bpHHgEHEE
[0}

10.140.1

{

1.25

2.1MAX
1.8 0.1£0.1

Ot
06102
——H——— 2 +0.05

@ -0.02

SOP

SOP

SOP

SOP

Package Name

Package Code (Units: mm)

14P2P-A

F_HAAAAAH

6.0+0.2
3.9+0.1

©)
+ HHOBHEBHE -
o} o]

8.65+0.1 1.75MAX

0.175+0.075

|

Y

+0.09
Qs -0.05

i 0°to8®

:I 0.75%0.2
IR

5.2+0.05
Detail F 05

r)
3

)

FP-16DAV (JEITA)
PRSP0016DH-B

10.06

10.5 Max

elnnnnNNnne
o

o)
0|

(]
1 TITOOTOT g

0.80 Max

e

]

*0.22 + 0.05
0.20 +0.04

2.20 Max
(R iEn

0.70 +0.20,

0.10+0.10

*0.42+0.08
0.40 +0.06

Elo]
Blor2 @

*Dimension including the plating thickness
Base material dimension

16P2S-A

1
m
m
m
m
m
m
mim]

6.240.3
4.4+0.2

O
| "HFEBEBHEHER
0]

F

10.040.2 IR

|
j ﬁ 1.5 0.05MIN
0.4 190 u

—L ootot00

1.27 > e
° i fo.4:02
—'u‘ 0.15+0.05
Detail F -0.02
FP-20DAV (JEITA)
PRSP0020DD-B
126
13 Max
20 |[100NNNNONNNA
D® 3
1 TOTOOTTTIT 1o
8|3 7.80:8%
0.80 Max % zg 15, |
o S
= AE *U -8
i =
1.27 0.70+0.20

*0.42 +0.08

0.40 + 0.06
Elas)

*Dimension including the plating thickness
Base material dimension

0.10+0.10

Package Dimensions 5

FP-20DBV(JEDEC)
PRSP0020DC-A

SOP

12.8
13.2 Max *Ni/Pd/Au plating
2ol INONOOONDONI
o
D 3
qD ~
10.40*3%3
1 TITTTOTTT 10 g §
0.935 Max 8 + 145, |
| o g
[ ] * 9
e s
2 070788%) |
+
o
*0.40 +0.06, S

i

[a]o.15
_

20P2N-A
PRSP0020DA-A

Bopgppnnnnf

SOP

7.8£0.3
5.340.1

©)
L JHHHHHHHHY

12.640.1
[
U
sty b | |
127
24P2Q-A

510) o

PRSP0024GA-A

.o )
AAAAAAAAAAAH

2| s o F
<_gHHHHHHHHHHg

10.1£0.1 rﬁ:__o-um

[ o

W S

O-S_M Al
0.35+0:1 _‘uk,
0 5 +0.05

o
DetalF 002

24P2V-A

. ® ®
HANAABEAANAR

SOP

10.3£0.3
7.5+0.1
T‘E

[©)
._gtltltltltltltltltltlg
2.65MAX
15.4%0.1 2.3 0.2+0.1
I |
VKU 1] IJ'IJ'IJ'IJ'IJ'LI'LI'; ‘I- 0°to8°
_.I-L. u : 0.8+0.2
+0.09
0.425 05 127 "H'O';jg_ogér,

Detail F

Package Code

Package Name

(Units: mm)

SOP 20P2X-A
) (@)
AAAAAAAA
ik
M [C)
+ HOHHHOEHHE
[0}
Z 6.6:0.2

: ——
(i
=

065 I 02:01

0.17+0.05

0.98+0.02 0to 0.1

Detail F

0°to 10°

-
0.5:0.2

24P2E-A
PLSP0024JA-A

. (2} ®
AAARAAAARAR

SOP

7.6+0.2
5.60.1

O
—LELTERELLY
0] ®

L

1.45MAX

1.15

0.1+0.1

i

e

f I 0.540.2

0°to 10°

1.41

SOP 24P2N-B —
— @ ®
HHHAAAHHAARH
11O
| ' FROEEEORI0E] -
15.02+0.1 I 2.1MAX
L \ | 18 I 0.1+0.1
IR L] & g
04300 = _"__\owmoe
) -l_fo.szo‘z
L

0.2 +0.05

Detail F -0.02

HSOP FP-26DI (JEITA)

*0.32 +0.07
0.30+0.05

*Dimension including the plating thickness

Base material dimension

10.93 '0%5

0.70* 3%

f} o5

Package Dimensions




Package Dimensions 6

MMPAK-8
PLSP0008JC-A

2.95+0.2

HSOP

o.

03]

w‘i
3
.2 95

0.13 32

=i

0t00.1

Package Name

Package Code

(Units: mm)

8P2J-A
PTSPO008JA-A

®
AAAA

SSOP

6.4:0.2
4.4:0.1

6403
44202

@)
B
o. 9MAL__L

0.65
0.22:0.1

A >J\ ;&
+0.1
015790

1.15:0.1 0.120.1

7

05102
0°t0 10°
Detail A

O F
L HHEH
G ®3.o¢0.1® 1.2MAX
10 04301
‘_U‘_—_o.zs ki [@[o1avax @]
065 | -
{Olo.imax 0°t08°
ol
O67EMAX. Detail G Detail F
TTP-8DBV
SSOP — o
PVSPOO08KA-A
2.0£02
1.5+0.2
(0.5),(0.5) (0.5) 5
illiilliil

I
\
\
\
|
23+0.1
+

0-0.1
+0.1
-0.05

EA
EA
=

0.13

|07£0.1 ©4)

16P2E-A
PLSP0016JA-A

®
1AAAAAA

SSOP

6.410.2
4.4+0.1

O
LLELLE
; ®

5.0+0.1

+0.1
-0.05

1.0

0.1£0.1

l_0°to10°
|

j 0.510.2
N

+0.05
0.15 20,02

SSOP 20P2E-A

- )
AAARAAARAAR

6.4+0.2
4.4+0.1

Q F
L L L L
o

0.1£0.1

0°to 10°

| I 0.5:0.2
-'u'— +0.05
015 2,02

il
+0.1
.u‘izz -0.05

Detail F Detail F
20P2F-A 36P2R-A
SSOP PLSP0020JB-A SSOP PRSP0036GA-A
@ 3 19
RAARAAAAD fitAAAARAAAAARARARA
e F O
@H LLLLLE H Q
. i i
(32 L 20 0.05 Min
= : ‘;-Of‘x [@) % 0°t0 10° -
& — S
= | fosw02 E
it Detail F. Notes) 1. Dimensions **1* and "*2" do not include mold flash. Sl
0475 Detail F 2. Dimension **3" does not include trim offset. Detail F

Package Dimensions 7

36P2R-D
PRSP0036GA-B

HAAAAAARRRARRRRRR T
O

0

TORHREARUE, |

Index mark

SSOP

+
11.93+0.3

15.0£0.2

+0.1
0.8£0.15 010 0.35-0.05

TTP-14DV
PTSP0014JA-B

500
530 Max
14| |8

TSSOP

*0.22 1988

0.20 £ 0.06 0.13

6.40+0.20

.17 £ 0.05
.15 +0.04

*Dimension including the plating thickness
Base material dimension

0° -8°

TTP-20DAV
PTSP0020JB-A

6.50
6.80 Max

TSSOP

I
g
i
w0 o
5
*Ni/Pd/Au plating
TTP-48DBV(JEITA)
TSSO P PTSPO048KA-A
12.5
12.7 Max
8.10+0.20

*0.15 +0.05
0.10+0.05,

*Ni/Pd/Au plating

0°-8°

TSSOP

TSSOP

TSSOP

*0.20 + 0.05

1.10 Max

8.10 Max
24 w13

Package Name

Package Code (Units: mm)
TTP-8DAV
PTSP0008JC-B
309
3.30 Max
8 5
i::: OI
3
o ~
1 4
*0.22 0% &
520+ 0,06 2101309)
6.40 +0.20
0.805 Max [’—“
J’E,%L% o _go
x vt 3 v
g S
=) Tl 5
] ~w o
[=]IS}
*Dimension including the plating thickness
Base material dimension
TTP-16DAV
PTSP0016JB-A
.5.00
5.30 Max
16| l9
1
*0.22*05r
020 £ 0.06 1 2[0.13 O 640+ 020
.40 £ 0.
0.65 Max
"""" > oa _80
& 85 &
olo i3
= v S
i v o
S|e
*Dimension including the plating thickness
Base material dimension
TTP-24DBV(JEITA)
PTSP0024JB-A
7.80 *Ni/Pd/Au plating

6.40 +0.20
o M

g 83

ol 9

+ ~

© S

= o

@

9:01012

+0.1
0.18 20,05

0.1+0.1 14
T
<
3
B
S

e

B

5

o5

8%

Detail F

(7]
C
o
(2]
(=
(0]
£
[a)]
(0]
(@)}
©
X
(&)
©
o




Package Dimensions 8

Package Dimensions 9

Package Name Package Name
Package Code (Units: mm) Package Code (Units: mm)
64P6S-A 100P6Q-A MPAKV SOT-25
QFP = LQFP PLQPO100KB-A HWQFN PLSP0003ZB-A HWQFN PLSP0005ZA-A
12.840.3 16.0:0.2 0-41'8'0150 g 0.1 6_*5’_'018 2902 0150
= ‘T‘i 19402
1 o H A J
_ . It o/%¢ 0-01 [
o S| + D — J g
g g ‘ 2 °l g
@ 4 Dj i ‘ L
095095 | 9 H LTJ H Wm gﬂ ]
T 1.9+02 - T O H
_ 295402 08 L o1z
—-——-3 P = 3 5| 3
03 %% I o oo || o Pl
g Detail F 0.6:0.2 § Detail . 05+0.2 1 {201 Max §
52PJV-A TNP-24AV MPAK-5V CMPAK-5V
HVQFN PVQNOO052LA-A WQFN PWQNO024KA-A HWQFN PLSP0005ZB-A HWQFN PTSPO005ZA-A
770,21:1,2 g 52+0.1 1.9+02 1.3+0.2 &
.0+01 41 H 5.0 +0. ol
39 27 27 39 9 - - 0.95 095 M (0.65) fl] (0.65) 5 - 0.15'8s
. . N LLLLLTS . . ¥ [ [ [T Log—. o
o = § o o | ey |.0-0.1 ma|| B —
93 3| S 3 = B kS — S
o ¥ = 24 8 = Qlx i =
= ¢ 3 ! T e 5-0.2 £0.05 ‘ =l
14 =17 5 =i - m © g
il ! |10 0.2:0 5 L S 2.0+0.2 =
0.16+0.05 3 *7<259-3.# _
.9+0. g
é g &
s S| o
Note) 1. Dimensions "*1" and "*2" do not include mold flash. *Ni/Pd/Au plating — D—D);'
28PJW-A TO-92V UPAKV SOT-89
HWQFN PWQNO0028KA-A HWQFN PRSSO0003DA-A HWQFN PLZZ0004CA-A HWQFN PLZZ0004CB-A
48+03 3803
w001 — 4.5+0.1 4.6Max
& s . 21 ! N 1.8 Max < 1.6+0.2 1.5+0.1
TO0U000 |l d —1 |° 1
2 14 142 w1 = | 3 [ [\ ( W
Ll N n
= = T = 1] a3 2
3 = = I e = S| o3 =
640, 18l = H 0
. : = S = || 1EEE ‘ e g3 :
‘ : 0000000 sssmartl | 1 © s 0.53 Max|!| [[[. L‘J ~ C o £
’ N LT = =
02005 @ L 0.48 Max c LM % y o
5 ' / \ 1.5 . 1.5 s S ‘ ‘ o
ol 3 LT LT LI 3.0 @ ©
o) Jinaol 8¢ S 15| O58Max 0.448 %
{E0.05 Max] ~ T ©
]
— - S 0.48Max o
TO-92L TO-92MODV CMPAK-5V CMPAK-6V
HWQFN - HWQFN PLSP0024JA-A VSON PUSNO005KA-A CMPAK PTSP0005ZC-A CMPAK PTSP0006JA-A
05.1MAX 4804 38304 1.6 +0.05 os 2.0 {E‘ 026-2‘:0.2 {E‘
— [ o 5-0.2 - 0.05 0.65 0.25 1200 | 0.25 013+%_0023
= 013 _H_i
i I vl QA
R . 5 8l g 23 £
§' 06501 [if 11l |1 % . _ ; | ;I é
B R o o L p
e 055 Max s 2 05 Max 1.0£0.1 AR g 025 | | = e
) N [$o05 v @) 022 3 °
W g .8 . =
— K {IEE e
é‘ - h.27] ; ; s — x’ = — t’ =
2| 8887 Ea ‘ ‘ d ! o) - o] E




Package Dimensions 10

3Pin POMM(SOT-89)
SOT-89 PKG3C4-212-0432
4.5+0.1
1.6+0.2

—

-
[}
H
o
i

SOT-457

TO-251

TO-252

Package Name

Package Code

(Units: mm)

5Pin MM(SOT-457)
PKG5C3-121-0412

—

detail of lead end

—
=H—1
=

I—'_!_!—\q

i
LI =
‘u
B «

A

B8
c
D
E
F
G
H
!
J
K
L
M
N
R

ITEM MILLIMETERS

2.9:0.2
0.3
0.95 (T.P)

+0.05
0.3210:03

0.05£0.05
1.4 MAX.

2.8:0.2

+0.2
15102

+0.1
0.65%0:15

S5TA-95-15A

MP-3(TO-251)

PKG3J5-112-0431

6.540.2 oz 2.340.2
5.0£0.2 ? 0.5:0.1
[ i D
3 e
z
11404 H
0.5%3 0.5%%
;
23 |23
[om o ©
MP-3ZK(TO-252)
PKG3J5-312-0431
6.5+0.2 2.30.
5ATYP. | & 05:0.1
4.3 MIN. o
(-
z | oE
= | | !
Q 1 i ?_’\ )
I T IS Ny i
12 | 4%
T =
<
@ ' =]
3 | E
1.14 MAX. | ! ‘ H 0.76+0.12 0100.25
123 | 23] 0.5+0.1
‘ 170
I;H us} Eﬂ

pang

[l

[ ]
I o)
sl o
1 D
w3
Z ‘ Ny <
S 1082 i
E L0.0G v 0.42+0.06 1
P 15774006
3.0 0.41:58
5Pin MP-3ZK(TO-252
TO-252 °PN MP-3ZK(TO-252)
PKG5J5-313-0422
(UNIT:mm)
f——E—— Lt ITEM DIMENSIONS
D 6.1040.20
¢ 4TYP(4.0MIN)
E 6.50+0.20
o1 E1 4.4TYP(4.3MIN)
H  9.8TYP(10.3MAX)
A 2.30+0.10
Al 010 0.25
| L2 Lj H] d :‘ :zu:o 10
L2 c 0.50+0.10
cl 0.50+0.10
% A—L b - 2 0508
e 1.14
H L 1.5240.12
(o] L1 1.0
[anenp] =
NOTE P5T1F-114-1
1. X3 No Plating area
MP-3Z(TO-252
TO-252 —P-3£(10-252)
PKG3J5-212-0431
65:0.2
50402 23102
4102 NorE Eé T«u.sxo.w
|__.NoTE
— - -
i 2 | :"g
# T — s !
0.540.1
23:0.3 23+0.3 —~—0.15:0.15
ﬁ [ex] ﬁ
SOP 8Pin SOP(3.1x4.9)
PKG8MF-PAA-0408
(UNIT:mm)
[AF4=—D—f detail of lead end “ITEM_DIMENSIONS
D 4.80t05.00

0t04.00

, l E 3.8
\ _ B 5801400
AN HE 5.8

0t06.20

) [e] 1.2
B3} 7 —_———
b =, ST o
HEE TP s
w[B @]

—t—
+ QT mm

a1 e te

bp[e]x W[s[BE]

I<]

&

| 0 0.2!
p c 0.1
Lp 0.41

h 0.2

w 0.2

x 0.2

y 0.1

0 0° t

7
5t00.49
5t01.75
0t00.25
5
9100.25
0t01.25
5t00.50
5

5

0

07°

TSSOP

Package Dimensions 11

16Pin SOP(300ml)
PKG16GS-0403

SOP

LR

®]
HEHEEEHE
10.2+0.2
1.65+0.15

1.55

{romoooom §
I o78max.
©|0.10|S

0.42'38%[5]0.12)

Lo.1£0.1

+=
Pl 0es02

- 0.22'9%

detail of lead end

O

L

7.7+0.3

‘ 56402 @

P16GM-50-300B-6

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

SOP

HAARAAAA

[®)
HEEHEHH

detall of lead end

Ta

1022026
§ L es02
{ e | i 1016
o om
! T = t—&-ns 0z |
T4Z A, 20,
J L = e
04245 (E[019]
01201
TSSOP Fin TSSOP@.8x2.9)
PKG8MP-KAA-0405
UNIT:mm,
D1 ITEM__DIMENSIONS
= I )] 290
D DI 300:020
detal of ead end T
H 400 +0.20
¢ ° [e] 0.65
M—l b 022 005
A 1.03 MAX.
= £ | A 008 +0.05
O i ! " @ oo
o 0.25
. = a2 L 0.60 +0.20
RN y oo,
| Lp 0.37 +0.10
A e X 0.10
2 Uy o
4 _6  aiy
I e ;
| i} 0525
¥ W i t ! PBMP-65-KAA
Al e c
telx® NOTE
an) = Each lead centerline is located within 0.10 mm of

its true position at maximum material condition

SOP

TSSOP

TSSOP

Package Name

Package Code (Units: mm)

16Pin SOP(375ml)
PKG16GT-0106

fingpapnaf

o | U
HHHEHEHH
1 8
10.2+0.26
10.310.3
e 7.2402 L. 16102
[ ‘ \
OO0 © 7
1.27 O—Lu.ans MAX. —l—l—u.am_z
042480120 17285
0.125+0.075

P16GT-50-375B-2

14Pin TSSOP(225ml)

(UNIT:mm)
PKG14GR-9LG-0405 e
it = D 5.15£0.15
D1
® E
o1 BIE
A 1.20 MAX.
Al 0.10£0.05
— : caaofad ond =
0.25
| b 0247338
O c 0.145+0.055
b - L 0.50
1 Lp 0.60+0.15
L1 1.00£0.20
0+5°
» B ¢ 375
+-eExa[s ] o6
x 0.10
a HE y 0.10
o E 14— ) 0.625
n A P14GR-65-0LG
5 L T Y, [ T Y
Peluinialintnlninls] e i Al
:
& m

8Pin TSSOP(225m)
PKG8GR-9JG-0405

(UNIT:mm)
ITEM _DIMENSIONS
D 3.1520.15
DI 3.00:0.10
£
HE
a ' dotailof lead end a
Al 0.10:0.05
A2 1.00:0.05
[A3] 0.25
O b 0.24%0:08
' 4 c 0.145+0.055
I L 0.50
Lp  0.6040.15
e o] JEE N 00D
bl x @S
an
" |
{’Iﬂﬁ:ﬁ:ﬁ\' s - ;
I }I < I
i
L{g v[s] ad

8Pin TSSOP(3x3)
PKG8MN-KAA-0405

SR

0.15 MAX.

T

|_| |_| 0.15 MAX.
0.15 MAX {0} 0.15 MAX.
x
A {S[TTsTATB]

detail of lead end

(UNIT:mm)
ITEM_DIMENSIONS

(D] 3.00

E 300

f 0.20

[HE]  4.90

t 0.20

0.65

bp  0.25100.38
Al 0.10£0.05
A 1.10 MAX.
A2 0.85%0.10

025
L1 0.95
c 0.13 to 0.23

Tt —

Lp  0.55%0.15

i . x 0.10
Yy o010
| A D N w % S oo

1

At L.

A} bp(&x W[s[A[8]

P8MN-65-KAA

Package Dimensions




Product Numbers

Product Numbers 1 Product Numbers 2

Renesas New Package Code Destination Standard Logic Part No. Composition
P R DP 0008 A F-A

1— * Auxiliary appearance code H D 74 H C T 1 G 04 C M E
a ic 3 i —_—
*No general common rules; this code is used to identify lead shape and the like.
* Appearance identification code
“ ic 3
*No general common rules; this code is used to identify body shape and the like.
* Pin pitch code (1 alphanumeric character)
Code | Pin pitch |Code| Pin pitch |Code| Pin pitch
A 2.54 B 1.778 C 1.50
D 1.27 E 1.25 F 1.00
G 0.80 H 0.75 J 0.65 - L - - -
K| o5 | L] od | M| om Base Series Taping Abbreviation
Z Others
HD74HC HD74HC Series E  Embossed CMPAK, VSON, SSOP
* Number of pins (4-digit number)
Display No. Pins Display No. Pins . .
0000 | Gontactless | 0008 8 pin HD74AC HD74AC Series EL Embossed, left-reel SOP, TSSOP (24 or more pins)
Display No. Pins Display No. Pins
0208 208 pi 0848 1848 . .
= e HD74LV-A | HD74LV-A Series ELL Embossed, left-reel, large | TSSOP (20 or less pins)
* Package appearance code (2 alphanumeric characters)
Code Appearance Code Appearance Code Appearance HD74ALVC HD74ALVC Senes
BG | BGA
CA | Card with connector CB | No-contact card CC | Card with surface-contact pin .
Ch | Co [ HD74CBT | HD74CBT Series B Pack Abbreviati
G [LoA PG |PCA ackage reviation
QF | QFF QJ |QFJ QN | QFN HD26 HD26 Series
QP |aFpP ar_|arp aw | aFl P DIP
SA | TSOP(1) SB | TSOP(2) SF | SOF
sJ_|sou SN_|SoN sP_[sop HD29 HD29 Series FP JEITA SOP
SS | sIP SV | svP SW | SOl RP C SO o
TP_| Asymmetric DTP JEDE P (Overseas sales onl
P 2P 7z | special HD1 51 HD151 Series T SSO ( y)
TSSOP
* Package mounting height code (1 alphanumeric character) RD74ch B RD 4LVC B S . . .
Code Description Code Description Code Description 7 - eries ss SSOP (W|th0ut 8 pInS)
R 1.70<R L 1.20<L =1.70 T 1.00<T =1.20
V| 0.80<V=1.00 w | 065<wW=0.80 U | 050<U=065 RD3CYD RD3CYD Series CM  CMPAK
X X=0.50 vs VSON
—— e« Package structure code (1 alphanumeric character) RD5CYD RD5CYD Series Us SSOP_8
Code Description Code Description
c Ceramic (Laminated ceramic) G Ceramic (Glass sealed) RD74HV RD74HV Series
M Package consisting of metal P Package consisting of plastic
s Package using wafer process T Package consisting of tape
W Light transmissive package
C . —H Product Name Number (Function)
Part No. Composition
M51 943 ML = D F OJ » Lead plating specifications
! P | —# Package
Internal code » Taping and packing specifications
. ) . D Embossed tape (see the figure at right) ) X ) n
Lead plating > /C\; ;:::: ‘;r;lalgészel_e) the figure at right) 1 G 5_p|n / 6'p|n deVICG E
Taping and packing ification » - k: " Tube (SIP) o)
» Package types . .
et M o 1GW | 6-pin device g
Product typ bel (;'; 8"?23 SSOP z
roduct type number - . . .
HP OT-23 2G 6-pin / 8-pin device ©
» Product type number (Base series) _g
1651 TGOS Compartar No code Other o
HA17 Standard Linear IC =
HA16 Standard Linear IC (for industry) o
RNAS Reset IC
HA1630 SO1 CM LI— RNB Overseas Sales Onl
RNAS 2A10 MM EL P e e tpe.
CMPAK, VSON, SSOP
B | ETOSEEES (i armerepine —HE TTL Input Level Product
Taping and packing i i > ELL Embossed tape, left-winded, _\arge diameter
TSSOP (20 or less pins) . .
pElEcksgeltes Note: TTL input versions of the HD74LV1G/2G are the LV1GT/2GT.
Package type > 2 DIP, T0-92, TO-92MOD
F.FP JEITA SOP
RP JEDEC SOP
Internal code T TSSOP, TVSOP-80
LP MPAK-5
Cl CMPAK
Product type number » LTP MPAK
us SSOP-8
V] UPAK
MM MMPAK-8
PS DIP-8
- DIP.




Product Numbers

Product Numbers 3

. . . ST Y ered
Part No. Destination of Series Regulators e | Smbol GE/S. | oo 850
soP FP-8DGV 2,500 EL Puling direction — > A 100 1,000
(JEITA) FP14DAV/ 2,000 — % 50 1,000
16DAV. { /\\
MPC 29 M 33 A T uPC 12 1 W 18 A T1F 160AY_ E / = —
SOP FP-8DCV 2,500 -EL Pulling direction — — —
1 2 4 5 6 7 1 2 38 4 56 7 (JEDEC) FP-14DNV 2,500 10 \& - 2,500
)
(Part Nf. +(-ED o
1 Product category 3 Additional functions 5 Output voltage 6 Version TssoP TTP-8DAV 3.000 EL palling direction > _ _
C: Bipolar integrated circuits 0: None 00: Variable TTP-14DV 2,000 ELL it O‘ - 2,000
D: CMOS integrated circuits 1: ON/OFF 10: 1.0V or 10V 7 Package arto) < or L) ®O K
15: 1.5V or 15V T: SC-63 or SOT-89 IVPAKE 3000 =1 — — —
2 Series 4 Output Current 18: 1.8V or 18V T1D: TO-252 (Pin 3) (=i C
[Bipolar type] L: 100mA 25: 2.5V HB: SC-64 - ®5 ’K
78: Standard positive voltage N: 300mA 33: 3.3V TA: SC-74A UPAKY 1,000 £ ruling drection > g 25 2.500
29: Low-power LDO positive voltage M: 500mA 05: 5.0V T1B: SOT-89 or & 6704 A\
[CMOS type] No representation: 1A T1F: TO-252 (Pin 5) 1,000x4 Pt (1) 00
12: CMOS positive voltage A: 2A MPAK-5V 3,000 -EL Pulling direction — > N\ — —
W: 1.5A MPAKV i
CMPAK-5V =i & 00
TO-92/ 2,500 -1z - -
TO-92MODV (pcs/BOX)
(EIAJ-RC-1008B) Zigzag Box
DIP DP-8 - - - 50 1,000
DP-14/16 25 1,000
DP-20 20 1,000
Products with “-EL” and “-TL” (UPAKYV) are the counterclockwise-reeled emboss-tape type. ycoveree

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

L[] |‘|_,-:>-L|‘l Pulling direction

emboss carrier tape

Part No. Destination of Switching Regulators

Reel

u Pc 1933 G R Emboss Taping Tube Tube Tray Tray
o (pcs/reel) (pcs/stick) (pcs/inner box) (pcs/tray) (pcs/inner box)
1 2 3 " Moisture- Moisture- Moisture- Moisture- Moisture-
Normal proof Normal proof Normal proof Normal proof Normal proof
SIP 5P5P 45 4950
. 8P5 25 2500
1 Product category 2 Product serial number 3 Package DIP 8P4 50 2250 or 2000
) ) R | 14P4 25 1125 or 1000
C: Bipolar integrated circuits C,CX: DIP [16P4 25 1125 or 1000
D: CMOS integrated circuits G,GR,GS: SOP -18E4 20 900 or 800
S 9 ’ p (&R 20P4 20 900 or 800 or 720
W: wafer 22P4H 1; 765 or 680
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
[ 10P2N-A 2000 70 70 7000 2240 or 4200
H . 4P2P-A 3000 60 60 9000 1800
PON-, 0 1
Part No. Destination of Op Amp & Comparators g s o
» 16P2N-A 1000 50 50 5000 600 or 3000
S 20P2N-A 2000 40 40 4000 280 or 2400
24P2N-B 2000 35 35 3500 120 or 2100
-g uPC 358 GR-9LG 24P2V-A 1000 30 30 2400 1800
SSOP 8P2J-A
g 1 2 3 16P2E-A 3000 or 2500 90 90 2160 900
20P2E-A 4000 or 2500 or 500 70 70 1680 4000
B 80 80 7680 4000
S 24P2E-A 2500 60 60 5760 600
O i 65 6240
15 1 Product category 2 Product serial number 3 Package SAPPQA 2000 50 50 5500 7600 or 3000
o Bipolar integrated circuits e Teperature spec expanding products GR-9LG: TSSOP el iﬁEiB‘ﬁ ]gg 35 35 2100 350 or 980 ';’ig 17225‘;3 =)
or industrial use products apply particular MN-KAA: TSSOP(3x3) s
) ©
products serial number. MP-KAA: TSSOP(2.8x2.9) f
(Example) 1251, 451, 258 etc. G2: SOP(225mil) G o o/) o o/ 8
® General use products apply those of C: DIP(300mil) Indicates T1 direction
first source manufacturers .
(Example) 358, 324, 4558 etc.
o o[ o o[
D
Indicates T2 direction 1 ‘




Packaging

Packing

General-Purpose Logic Taping Specifications

Packin Packing
Package Confi uratgil ons Unit  |Symbol Appearance
9 (pcs/reel)
SOP (JEITA) SOP-8* (FP) Magazines 2500 EL
(Multiples of 1000) 1PIN Pulling direction —»> A
SOP-14* (FP) Tapi 2000 D Q
ping v
?
SOP-16* (FP) %
SOP-20* (FP)
SOP (JEDEC) SOP-8 (RP) Magazines 2500 EL
. (Multiples of 1000)
SOP-14* (RP) Taping
SOP-16* (RP)
SOP-20* (RP) 1000
TSSOP (JEITA) TSSOP-14 (T) Taping 2000 ELL
TSSOP-16 (T)
TSSOP-20 (T)
TSSOP-24 (T) Taping 1000 EL
TSSOP-48 (T)
CMPAK CMPAK-5,6(CM) Taping 3000 E
VSON VSON-5(VS)
SSOP SSOP-8 (US) Taping 3000 E
SSOP-36 (FP) 1000 HO

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

*: Please order the products in multiples of 1000 for shipment in magazines (applicable only to " * " and DIP).

All and regi: ks are the property of their respective owners.
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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 >

Customers Development, design

Global environmental preservation

Resource conservation / Health effects Design of environmentally compliant products

Requirement to eliminate restricted substances (development and design operations)

' Requirement to report chemical substances content '
Procurement
Regulations

Green procurement

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

WEEE D'reqﬂve Conformance assessment
ELV D|rect|ve_ 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

Introducing Our Web Site

Visit www.renesas.com for comprehensive
support for your development work.

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

* Mobile/networking

e PCs and PC peripherals

e Consumer electronics

* Healthcare

° Automotive

e 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.

Support Information User Registration

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

http://www.renesas.com

O——
==
—
-
(2]
(3] (4]

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

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

Searching by Product Name
By using the search function on the top
page you can go directly to the content
that interests you.

© Keyword/Part No. Search

You can search the contents of the
website by entering keywords or enter a
part number to view a listing of product
specifications. On the results page you
can switch to the information you need
by clicking the corresponding tab. (Click
on the tabs in the back to display the
product pages from which datasheets,
etc., can be obtained.)

@ Parametric Search

You can display custom listings of
product specs by narrowing the range of
functions or specifications to search for.
The search results can then be
downloaded as a CSV file.

© Document Search

You can search for documents by
document type or document number.

O Obsolete/Discontinued Product Search
You can search for information on
products that have been discontinued or
are no longer being actively promoted.

MyRenesas Registration provide
rich informationabout Renesas
by mail-magazine and various
premium supports.
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Renesas General-Purpose ICs ( cerearmoseLnerics ~ ) 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.

LENESANS

SALES OFFICES http://www.renesas.com

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