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Shifting to "All Flash"

All of our 8-bit general-purpose
microcontrollers employ reliable
flash memories.

A new evolution leading to system
development success %

Answering ever more specific needs, contributing to cost cutting, ®
delivering peace of mind that can be relied on. e
To ensure that our diversified offering of 8-bit microcontrollers designed L
for many different applications truly empower our customers, t.
which path should we aim for? ®
Renesas Electronics, which has consistently been tracing the future course of microcontrollers, ‘.
has come up with an answer, embodied by its shift to All Flash: °
To offer a full lineup consisting entirely of flash memory products.

A truly diversified lineup that offers a full range of products, which are available with 10 to 100 pins

and ROM capacity of 1 KB to 128 KB; cuts total cost by allowing program changes, the incorporation

of peripheral functions, and lower power consumption; as well as providing a full range of

development tools that dramatically enhance ease of use.

More than just providing its devices with sophisticated functions, Renesas Electronics has also

created an entire infrastructure that ranges from the development of flash microcontrollers to their
delivery.
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78K0/Lx3

LCD controller/driver

NI 78 KO/LF3
RN 78KO/LE3
PRI 78KO/LD3
48-pin | 74:] () ek}

78K0/Kx2

Wide-voltage
operation

80-pin
64-pin
52-pin
38/44/48-pin
30/36-pin

uPD78F8025

LED lighting
control

N PD78F8025]

uPD179F1xx

For preset
remote control

38-pin pPD'I 79F12x
EILNIPDTZ9F T X

78K0/Kx2-L

Low-power,
wide-voltage operation

40/44/48-pin | 7/4:) o)/ (et
LI Z8KO/KB2:1)
20/25/32-pin |7/ (o) <. VL

I8 KO/KY 2k

LPD78F07 1x

Inverter motor
control

G LNIPD78F0714
30-pin pPD78F07'I 2
30-pin pPD78F07'I 1

uPD78F0730

78K0/Lx3-M

/ For power meters

(LRI Z8KO0/LG3-M

(YRS 78KO/LE3-M

78K0/Kx2-A

High-resolution
converter,
wide-voltage operation

36/48-pin |74:] ()AL
30-pin 78K0/ KB2-A

78K0/1x2

Power supplies,
lighting inverters,
LED lighting control

30/32-pin 78K0/ 1B2
LR 78KO0/IA2
16-pin 78K0/ 1Y2

USB2.0 function

LN PD78F0730

Portable devices

78K0S Microcontrollers

78K0 Microcontrollers

78K0/Kx2-C

Supports digital home
appliance communication

64-pin 78K0/ KE2-C
LU 78K0/KC2-C

78KO0S/Kx1+
Low pin count
microcontrollers
KR N 78KOS /KB 1 4]
20-pin
16-pin
10-pin

Remote control

Home appliances

Application examples

All Flash microcontrollers are
suitable for various application
fields and raise the commercial
value of customer systems.

Digital still cameras,
digital video cameras,
SLR cameras

Portable audio,
component
stereo systems

Industrial equipment
Industrial motors,
control equipment,
vending machines,
power meters

PDA,
IC recorders

Computer peripherals
LBP, PPC, MFP,

inkjet printers,
scanners, fax machines

—

Video and

recording equipment
Blu-ray players,

Blu-ray recorders,

Air conditioners,
refrigerators,
washing machines,
microwave ovens

industrial cameras

Preset remote
control, etc.

Other

Electronic instruments,
electric bidets, toys, etc.



Flash microcontrollers can boost
the competitiveness of your systems.
Based on this concept, we are shifting

to "All Flash".
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Flash microcontrollers offer overwhelming advantages.

Compared to mask ROM microcontrollers, flash microcon- In addition, when flash microcontrollers are used for prod-
trollers definitely contribute to speeding up system devel- ucts with many different versions or that are localized for
opment. Microcontrollers can be ordered before program  specific regions, the cost of ordering mask ROM microcon-
completion and programs can be written even after the mi-  trollers is eliminated and purchase and stock management
crocontroller has been mounted on the board. Microcon- costs can be slashed.

troller order placement and program development can

therefore be done concurrently, allowing TAT to be short-

ened as a result.

. For SOftware deSigners Hardware development Ordering Production

Software can be changed just before mass production starts and development TAT can also be shortened.

Evaluation 4 Ordering Fabrication Evaluation Mass production

-
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Since mask ROM microcontrollers cannot be ordered until their specifications are finalized, last-minute software changes can be problemat-
ic.

On the other hand, specifications for flash microcontrollers can be changed just prior to the start of mass production. Thus orders for flash
microcontrollers can be placed while the software is still being developed, allowing the development TAT to be shortened.

Metrits of flash microcontrollers

‘ For hardware deSigners Software development Ordering Production

Mass-produced flash microcontrollers require evaluation only once, reducing development man-hours.

Development and evaluation of flash microcontrollers Mass production of flash microcontrollers
Development and evaluation of mask ROM microcontrollers 4 Mass production of mask ROM microcontrollers

Use of All Flash Development and evaluation of Mass production of Man-hours required
flash microcontrollers flash microcontrollers for development

reduced by half.

microcontrollers

In the case of mass-produced mask ROM microcontrollers, evaluations of both flash microcontrollers and mask ROM microcontrollers
are required.

Since evaluated flash microcontrollers can be directly mass-produced, the man-hours required for development are reduced by half, re-
sulting in greatly shortened development TAT.

. For pu rCh as i n g d iVis i on s Software development Hardware development Production

Flash microcontrollers protect you from fluctuations in demand and can reduce dead stock.

Overstock or shortage Reordering and dead stock

Set A Software

changes

SetB -

Start of manufacturing Demand fluctuations

Set A Software
Set B changes
The demand prediction bur- Can be used for other No reordering is required even when software is

den is reduced because a products to compen- changed, allowing you to start manufacturing
blanket order can be placed. sate for shortages. immediately without having dead stock.

Predicted demand

Quantity

Product
cycles

Use of All Flash
microcontrollers

Quantity

Mass-produced mask ROM microcontrollers may become dead stock as the result of changes in software or fluctuations in demand.
On the other hand, flash microcontrollers can be mass-produced immediately after software changes and used for other products,
resulting in fewer lost opportunities, less dead stock, and lower ordering costs.

. For man ufactu ri n g d iViSions Software development Hardware development Ordering

Parts sharing makes production planning easier and boosts production efficiency.
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Assembly (using several types) Assembly (using one type only)
\ \ \ i i i

In the case of mass-produced mask ROM microcontrollers, the use of different software for different products necessitates the use of a
different microcontroller for each type of product. In contrast, mass-produced flash microcontrollers facilitate the sharing of parts since
they can be used for various products by simply rewriting the software.

Use of All Flash microcontrollers
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Unsure about flash microcontrollers?
Renesas Electronics can dispel your
concerns in flash microcontrollers.

“Reliability” is the concept.

.

Compared to mask ROM microcontrollers, flash microcon-
trollers definitely speed up system development. On the
other hand, they are often considered as expensive and
available in limited configurations. Renesas Electronics

has successfully cleared various hurdles by adapting de-
velopment, production, sales, and distribution processes
specifically for flash microcontrollers, to offer reliable mi-
crocontrollers that are attractive in all respects.

Large selection

We offer enhanced 293 products.

To respond to demands for various types of microcontrollers, we offer a range
of 293 All Flash 8-bit microcontrollers featuring various pin counts, ROM capaci-
ties, packages, etc. Among these, the 78K0/Kx2, 78K0/Kx2-A, nPD78F8025,
and uPD78F071x feature an operating speed of 20 MHz; the 78K0/Kx2-L,
78K0/Kx2, 78K0/Kx2-A, uPD78F8025, and 78K0/Lx3 feature a wide power sup-
ply range of 1.8 to 5.5 V. The package lineup includes low-pin-count SSOPs
(16, 20, and 30 pins), a 32-pin 5 x 5 mm WQFN and a 40-pin 6 x 6 mm WQFN.
With these packages, we have achieved a 46% reduction in package thickness
and reduction in package size of up to 87% compared with our conventional 8-
bit microcontrollers (which come in an 80-pin LQFP with a size of 14 mm x 14
mm), helping you reduce the size of your set. Our large selection allows you to
select the best product for your needs.

~
H Entire lineup consisting of flash memory products
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Low cost

Our low prices overturn conventional notions.

We have drastically reduced costs through the application of new processes,
etc., overturning the conventional notion that flash microcontrollers are expen-
sive. Our microcontrollers use flash memory instead of EEPROM™, an internal
oscillator, a voltage detection function (LVI), a reset function, and various other
functions normally provided externally, which translates into considerably lower
total system cost for you.

Low power consumption

About 1/3 that of mask ROM products.

Compared to the 7.6 mA operating current of conventional mask ROM products
that run on 5 V/10 MHz (using an external ceramic resonator), the 78K0/Kx2,
78KO0/Kx2-L, and 78K0/Kx2-A have a low operating current of 2.3 mA (1.9 mA
for the 78K0/Lx3) when running on 10 MHz (using an external ceramic resona-
tor), and just 1.4 mA (1.3 mA for the 78K0/Kx2-L) when running on 8 MHz (us-
ing an internal oscillator) under the same operating conditions. Thus lower pow-
er consumption than that of conventional mask ROM products can be achieved
with our flash microcontrollers.

H Total cost reduction through embedded peripheral IC functions
Flash memory Reset function
Intgrnal ® Voltage detection function
oscillator 64-pin chip size image (LVI, ADC)
The configuration on the right en- Voo GND
ables the operation thanks to the in-
ternal oscillator. RESET
M Realization of lower power consumption than mask ROM products
ceramic o
el (RYSDY] resonator 7.6 mA
products 10 MHz
Comparison with
Renesas Electronics
products
8 - b i t A | |

microcontrollers

Wide variety of products for specific applications

We offer ideal products for various applications.

Renesas Electronics offers a wide range of products for specific applications,
such as the 78K0/Ix2 and uPD78F8025, provided with an inverter control feature
for fluorescent and LED lighting, the 78K0/Kx2-C for digital AV applications, the
uPD179F1xx, ideal for remote control of home electronics devices, the 78K0/Lx3-
M for power meters, and uPD78F071x, ideal for controlling motors. In addition to
the basic features, the specialized features of the products are well developed,
enabling you to choose the best product for your application.

M 78K0/Ix2,

uPD78F8025

Fluorescent lights

W PD78F071x

Refrigerators

High reliability

Our products incorporate our experience and technology in
the automotive field as well as software protection functions.

All our products incorporate the experience we have gained in the process of
supplying microcontrollers for over 1,000 types of applications and the technology
we developed for flash microcontrollers for the automotive field. Our products
also feature functions that disable reading and malicious software rewriting and
erasing, thus offering maximum protection of your valuable software.

We offer inexpensive, easy-to-use, and
convenient tools.

Renesas Electronics provides an easy-to-use and convenient development envir-
onment, exemplified by our newly released CubeSuite™ integrated development
platform. CubeSuite can be used to compile and debug programs, manage pin
layouts, generate code for microcontroller peripherals, and execute high-speed
building.

Add MINICUBE2, an on-chip debug emulator with flash memory programming
capability, into the mix and you have a powerful environment that enables fast
and accurate system development.

M Incorporated software protection functions

PG-FP5
Flash memory programmer

Writing

Erasing

Reading

You can disable writin

™ are provided.

g.

You can disable erasing.

No commands for reading

W Top screen

CubeSuite automatically gener-
ates source code (a device driver
program) to control the microcon-
troller peripherals (such as the
timers, UART, and A/D conver-

W Code generated easily

T e

Support for mass production

In addition to a large lineup of programming
tools, we also offer programming services.

Renesas Electronics and partner manufacturers offer a large number of pro-
gramming tools, making programming possible in many different settings such
as development environments and production lines. Moreover, programming
services are also available from partner manufacturers both in Japan and
overseas, serving a broad range of needs such as large-volume programming
after shipping.

We offer programmed products.
The programmed products are shipped similarly to mask ROM products.

H Shorter delivery time than that of mask ROM products,
even if they are programmed products.

Codinglordered

Several week

Mask ROM e ,
products Waiting period for the delivery of the product
Delivery ‘,w"‘
All Flash -

.t Delivery time reduced
by half or more

B Programming environment supporting All Flash products

Flash memory programmers made by Renesas Electronics

PG-FP5

MINICUBE2

v

B microcontroller §

©)

Programming houses

RENMTEC" ~yavner

LIBERTY

Flash memory programmers made by partner manufacturers

Naito Densei
Machida Mfg. Co., Ltd.

FL-PR5

Stick GANG Writer
"

Yokogawa Digital Computer
Corporation

NET IMPRESS Series

TESSERA Technology Inc.

StickWriter

Wave Technology
Co., Ltd.

&/

Y3000-8

Interface Co., Ltd.

o ertec.

[T TAKUMI SHOJI CO.,LTD

v

Caution Delivery time may vary depending on purchase conditions such as order quantity.




We offer flash microcontrollers in various packages and ROM or RAM sizes,
allowing you to select the best flash microcontroller for your product or application.

ommercial
& Name 78K0S/KU1+ 78K0S/KY1+ 78K0S/KA1+ 78K0S/KB1+
Pin Count
10-pin 16-pin 20-pin 30/32-pin 30/36-pin
ROM (bytes) 4 5 5 4 ¥
Product name
128K (RAM (bytes))
96 K
60 K
48 K
uPD78F0503A,
32K uPD78F0503DA™
(1K)
. PD78F0502A
24K 8KOS/Kx1+ M | "
7 x1+ Microcontrollers (1K
1 1 1uPD78F0501A
16K (Low Pin Count Microcontrollers) ks
8 K uPD78F9224 uPD78F9234 uPD78F0500A
(256) (256) (512)
uPD78F9202, uPD78F9212,
4K LPD78F9502 LPD78F9512 “PD728';9222 “PWZ%?”Z
(128) (128) (256) (256)
uPD78F9201, uPD78F9211,
2K uPD78F9501 LPD78F9511 “PD7182';9221
(128) (128) (128)
uPD78F9200, uPD78F9210,
1K uPD78F9500 uPD78F9510
(128) (128)
10-pin SSOP (MA)  16-pin SDIP™" (CS) 16-pin SSOP™! (MA) 20-pin SDIP (CS) 32-pin SDIP (CS) 30-pin SSOP (MC)
Thickness: 1.2 mm Thickness: 2.8 mm Thickness: 1.5 mm Thickness: 2.8 mm Thickness: 2.8 mm Thickness: 1.2 mm
5.72 mm (225) 7.62 mm (300) 5.72 mm (225) 7.62 mm (300) 7.62 mm (300) 7.62 mm (300)
Pitch: 0.65 mm Pitch: 1.778 mm Pitch: 0.65 mm Pitch: 1.778 mm Pitch: 1.778 mm Pitch: 0.65 mm
16-pin SSOP (GR)  16-pin WLBGA™" (FH) 20-pin SSOP (MC) 30-pin SSOP (MC) 36-pin FLGA (FC)
Thickness: 1.44 mm  Thickness: 0.4 mm Thickness: 1.2 mm Thickness: 1.2 mm Thickness: 0.91 mm
5.72 mm (225) 2x2.3mm 7.62 mm (300) 7.62 mm (300) 4 x4 mm
Package Pitch: 0.65 mm Pitch: 0.5 mm Pitch: 0.65 mm Pitch: 0.65 mm Pitch: 0.5 mm

*1 uPD78F9210, 78F9211, and 78F9212 only *2 Supports on-chip debugging of 78K0/Kx2
Remark The packages are shown in their actual size.

38-pin

uPD78F0513A,
1PD78F0513DA"
(1K)

uPD78F0512A
(1K)

LPD78F0511A
(768)

38-pin SSOP (MC)

Thickness: 1.7 mm
7.62 mm (300)
Pitch: 0.65 mm

44-pin

1PD78F0513A,
1PD78F0513DA™
(1K)

uPD78F0512A
(1K)

LPD78F0511A
(768)

44-pin LQFP (GB)
Thickness: 1.4 mm
10 x 10 mm
Pitch: 0.8 mm

48-pin

uPD78F0515A,
uPD78F0515DA™
(3K)

nPD78F0514A
(2K)

uPD78F0513A
(1K)

uPD78F0512A
(1K)

LPD78F0511A
(768)

48-pin LQFP (GA)
Thickness: 1.4 mm
7 X7 mm
Pitch: 0.5 mm

52-pin

LPD78F0527A,
1PD78F0527DA"
(7 K)

uPD78F0526A
(5 K)

uPD78F0525A
(3K)

uPD78F0524A
(2K)

uPD78F0523A
(1K)

uPD78F0522A
(1K)

LPD78F0521A
(768)

52-pin LQFP (GB)
Thickness: 1.4 mm
10 x 10 mm
Pitch: 0.65 mm

64-pin LQFP (GC)
Thickness: 1.4 mm
14 x 14 mm

Pitch: 0.8

64-pin LQFP (GB)
Thickness: 1.4 mm
10x 10 mm
Pitch: 0.5 mm

64-pin FLGA (FC) 64-pin FPBGA (F1)
Thickness: 0.91 mm  Thickness: 0.69 mm
5x5mm 4 x4 mm
Pitch: 0.5 mm Pitch: 0.4 mm

64-pin

uPD78F0537A,
1PD78F0537DA™
(7 K)

uPD78F0536A
(5 K)

uPD78F0535A
(3K)

uPD78F0534A
(2 K)

uPD78F0533A
(1K)

uPD78F0532A
(1K)

LPD78F0531A
(768)

64-pin LQFP (GK)

Thickness: 1.4 mm
12 x12 mm

mm Pitch: 0.65 mm

64-pin TQFP (GA)
Thickness: 1.0 mm
7x7 mm
Pitch: 0.4 mm

80-pin

uPD78F0547A,
PD78F0547DA"
(7 K)

uPD78F0546A
(5K)

pPD78F0545A
(3K)

uPD78F0544A
(2K)

80-pin LQFP (GC)

Thickness: 1.4 mm
14 x 14 mm

Pitch: 0.65 mm

80-pin LQFP (GK)
Thickness: 1.4 mm
12x 12 mm
Pitch: 0.5 mm
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We offer flash microcontrollers in various packages and ROM or RAM sizes,

allowing you to select the best flash microcontroller for your product or application.

Commercial
Name

Pin Count
ROM (bytes)

128 K

96 K

60 K

48 K

32K

24K

16 K

8 K

4K

2K

1K

Package

78K0/KY2-L
16-pin

Product name
(RAM (bytes))

uPD78F0552,
1PD78F0557
(768)

uPD78F0551,
uPD78F0556
(512)

uPD78F0550,
1IPD78F0555
(384)

16-pin SSOP (MA)

Thickness: 1.5 mm
5.72 mm (225)
Pitch: 0.65 mm

* Under development

Remark The packages are shown in their actual size.

78K0/KA2-L

20/25/32-pin

uPD78F0562,
1IPD78F0567
(768)

uPD78F0561,
LPD78F0566
(512)

uPD78F0560,
1PD78F0565
(384)

78K0/KB2-L

30-pin

LPD78F0573,
LPD78F0578
(1K)

LPD78F0572,
PD78F0577
(768)

LPD78F0571,
PD78F0576
(512)

78KO0/Kx2-L

7.62 mm (300)
Pitch: 0.65 mm

32-pin WQFN (K8)
Thickness: 0.75 mm

5x5mm
Pitch: 0.5 mm

25-pin FLGA* (FC)
Thickness: 0.69 mm

3x3 mm
Pitch: 0.5 mm

Microcontrollers

20-pin SSOP (MC)
Thickness: 1.2 mm

30-pin SSOP (MC)

Thickness: 1.2 mm
7.62 mm (300)
Pitch: 0.65 mm

78K0/KC2-L

40/44/48-pin

LPD78F0583,
LPD78F0588
(1K)

LPD78F0582,
LPD78F0587
(768)

LPD78F0581,
uPD78F0586
(512)

44-pin LQFP (GB)
Thickness: 1.4 mm
10 x 10 mm
Pitch: 0.8 mm

48-pin LQFP (GA)
Thickness: 1.4 mm
7 X7 mm
Pitch: 0.5 mm
A

40-pin WQFN (K8)
Thickness: 0.75 mm
6 x 6 mm
Pitch: 0.5 mm

78K0/KB2-A

30-pin

uPD78F0591
(1K)

pPD78F0590
(1K)

12-bit A/D

78K0/KC2-A

36/48-pin

uPD78F0593
(1K)

nPD78F0592
(1K)

Converter

78K0/ Kx2-A
Micro controllers

30-pin SSOP (MC)

Thickness: 1.2 mm
7.62 mm (300)
Pitch: 0.65 mm

48-pin LQFP (GA)
Thickness: 1.4 mm
7 x7 mm
Pitch: 0.5 mm

36-pin FLGA* (FC)
Thickness: 0.69 mm
4 x4 mm
Pitch: 0.5 mm

78K0/KC2-C*

48-pin

uPD78F0762
(3K)

uPD78F0761
(2 K)

LPD78F0760
(1K)

78K0/KE2-C*

64-pin

pPD78F0765
(3K)

LPD78F0764
(2 K)

LPD78F0763
(1K)

78K0/Kx2-C
Microcontrollers

48-pin LQFP (GA)
Thickness: 1.4 mm
7x7 mm
Pitch: 0.5 mm

for Digital AV Applications

64-pin LQFP (GB)
Thickness: 1.4 mm
10 x 10 mm
Pitch: 0.5 mm

uPD179F1xx
30-pin 38-pin
LPD179F114 pPD179F124
(1K) (1K)
uPD179F113 uPD179F123
(1K) (1K)
uPD179F112 uPD179F122
(768) (768)
LPD179F111
(512)
uPD179F110
(512)

Microcontrollers for
Preset Remote Control

30-pin SSOP (MC)

Thickness: 1.2 mm
7.62 mm (300)
Pitch: 0.65 mm

38-pin SSOP (MC)

Thickness: 1.7 mm
7.62 mm (300)
Pitch: 0.65 mm

uPD78F0730

30-pin

uPD78F0730
(3 K)

USB
Micro-
controllers

30-pin SSOP (MC)

Thickness: 1.2 mm
7.62 mm (300)
Pitch: 0.65 mm

11



We offer flash microcontrollers in various packages and ROM or RAM sizes,
allowing you to select the best flash microcontroller for your product or application.

Commercial

Name

Pin Count

ROM (bytes)

128 K

96 K

60 K

48 K

32 K

24 K

16 K

8K

4K

2K

1K

Package

12

78K0/1Y2

16-pin

Product name
(RAM (bytes))

78K0/1A2

20-pin

78K0/x2

78K0/1B2

30/32-pin

Microcontrollers for Power Supplies,

Lighting Inverters, and LED Lighting Control

uPD78F0742,
PD78F0752
(768)

uPD78F0741,
LPD78F0751
(512)

uPD78F0740,
LPD78F0750
(384)

16-pin SSOP (MA)

Thickness: 1.5 mm
5.72 mm (225)
Pitch: 0.65 mm

*1. Under development
*2. uPD78F044x and 78F045x only
Remark The packages are shown in their actual size.

LPD78F0744,
LPD78F0754
(768)

uPD78F0743,
uPD78F0753
(512)

20-pin SOP (MC)
Thickness: 1.7 mm
7.62 mm (300)
Pitch: 1.27 mm

20-pin SSOP (MC)

Thickness: 1.2 mm
7.62 mm (300)
Pitch: 0.65 mm

LPD78F0746,
uPD78F0756
(768)

uPD78F0745,
uPD78F0755
(512)

30-pin SSOP (MC)

Thickness: 1.2 mm
7.62 mm (300)
Pitch: 0.65 mm

32-pin WQFN (K8)
Thickness: 0.75 mm
5x5mm
Pitch: 0.5 mm

uPD78F8025

64-pin

uPD78F8025
(1K)

uPD78F8024
(512)

Microcontrollers
for LED Lighting

Control

64-pin LQFP (GK)
Thickness: 1.4 mm
12 x12 mm
Pitch: 0.65 mm

uPD 78F071x

30-pin

uPD78F0712
(768)

uPD78F0711
(768)

Microcon trollers for
Inverter Mo tor Control

30-pin SSOP (MC)

Thickness: 1.2 mm
7.62 mm (300)
Pitch: 0.65 mm

64-pin

uPD78F0714
(1K)

64-pin TQFP (GK)
Thickness: 1.0 mm
12 x12 mm
Pitch: 0.65 mm

78K0/LC3

48-pin

LPD78F0403,
uPD78F0413
(1K)
uPD78F0402,
LPD78F0412
(1K)
LPD78F0401,
uPD78F0411
(768)

LPD78F0400,
LPD78F0410
(512)

78K0/LD3

52-pin

LPD78F0423,
IPD78F0433
(1K)
LPD78F0422,
PD78F0432
(1K)
LPD78F0421,
LPD78F0431
(768)

LPD78F0420,
uPD78F0430
(512)

78KO0/LE3

64-pin

nPD78F0445, uPD78F0455,
nPD78F0465
(2K)

nPD78F0444, 1PD78F0454,
uPD78F0464
(2K)

LPD78F0443, 1 PD78F0453,
PD78F0463
(1K)

LPD78F0442, \PD78F0452,
IPD78F0462
(1K)

LPD78F0441, uPD78F0451,
LPD78F0461
(768)

78KO0/LF3

80-pin

IPD78FO485, PD78FO495,
IPD7BFOAT5
2K)

IPDT8F0484, PDT8F0494,
|PDT8FOAT4
2K)

IPDT8F0483, §PDTEFO433,
WPDTEFO4T3
(1K)

IPDT8FO482, uPDTBF0492,
§IPD78FOAT2
(1K)

JPD78F0481, iPD78F0491,
HIPDT8F0471
(768)

78K0/Lx3 Microcontrollers

48-pin LQFP (GA)

Thickness: 1.4 mm Thickness: 1.4 mm

7x7 mm
Pitch: 0.5 mm

52-pin LQFP (GB)

10 x 10 mm
Pitch: 0.65 mm

64-pin LQFP (GK)  64-pin LQFP (GB)
Thickness: 1.4 mm Thickness: 1.4 mm
12x12 mm 10 x 10 mm
Pitch: 0.65 mm Pitch: 0.5 mm

80-pin LQFP (GC)

78KO0/LE3-M*

64-pin

uPD78F8053
(1K)

LPD78F8052
(768)

78KO0/LG3-M*'

100-pin

nPD78F8055
(2K)

LPD78F8054
(2 K)

78KO0/Lx3-M
Microcontrollers
for Power Meters

64-pin LQFP (GB)

100-pin LQFP (GC)

Thickness: 1.4 mm  Thickness: 1.4 mm Thickness: 1.4 mm
14 x 14 mm
Pitch: 0.5 mm

14 x 14 mm
Pitch: 0.65 mm

10 x 10 mm
Pitch: 0.5 mm

64-pin TQFP™2 (GA)
Thickness: 1.0 mm
7x7mm
Pitch: 0.4 mm

80-pin LQFP (GK)
Thickness: 1.4 mm
12x12 mm
Pitch: 0.5 mm

13



Low cost Low power consumption

All the required peripheral functions are provided on chip, saving you money and space. The low power consumption is comparable to that of conventional mask ROM products,
allowing you to build more eco-friendly systems.

Total cost reduction achieved through the following on-chip peripheral functions Low power consumption comparable to that of mask ROM products

Resonator Reset & WDT IC I Power supply voltage: 5 V Operating current >
. . Conventional  Qperation Resonator
Board downsizing Package downsizing miacsr';fgt‘:o"ers eEE 10 MHz 7.6 mA
78K0/Kx2, A ;
78KO0S/Kx1+ 78KO0/Kx2-L, ; gshzlr_\‘a or
- - 78KO0/Kx2-A z
Conventional mask ROM microcontrollers Resonator
A 78K0/Lx3 10 MHz
;gﬁg;%i A Internal oscillator
M Internal oscillat . — 78KO0/Lx3 8 MHz
nternal oscillator B EEPROM emulation function™ -
) . ) Internal oscillator
Various oscillators are embedded. The flash microcontroller Any block can be used as nonvolatile memory for storing 78K0/Kx2-L 8 MHz
can operate with just an internal oscillator. data with the self-programming function of the flash memory.
External clock = = = = = 2 = = = =
[ - i D Minimum erasure units Writing of I Power supply voltage: 3V
I Low-speed internal Watchdo 1 b
L v, oscillator . e < I| ' 78KO/Kx2, next data item Conventional R >
1 78KO/Kx2-L, (Data 2) mask ROM HALT esonator
or\ﬁl \ Il | ;gﬁg%gé microcontrollers mode 32.768 kHz
! X1 clock — Il ! 78KO/LX3, 78K0/Kx2 Resonator
i 1 78K0/Lx3-M, 32.768 kHz
L st R ome
n Peripheral I| | $§.§’§§,T§?ﬁ5.'2515 ’;ﬁes ) 78K0/Lx3 Resonator
External ., High-speed interal functions® l| ‘ ' D § (DEiE § 32.768 kHz
oscillator L)
eSS The configuration below Maximum number of data items stored in one block (Outline) 78K0/Kx2-L Resonator
The external resonator pin enables the operation. Minimum erasure unit Number of 82.768 kHz
o b;““dl asan "10 Vob GND x  erasures in 78K0/Kx2, sTOP All clocks stop.
if no eiserzzzdgedsona or Data length (number of bytes) one block’® 78KO/Kx2-A, | de
) 78K0/Kx2-C,
78K0/Lx3,
RESET uPD179F1xx
*1 78K0S/Kx1+ and uPD78F071x only *5 78K0S/Kx1+: 1,000 times,
*2 Sub-clocks are not provided for the 78K0S/Kx1+, 78K0/KB2, 78K0/KY2-L, 78KO/KA2-L, 78KO0/Kx2, 78K0/Kx2-L, 78K0/Kx2-A, 78KO0/Kx2-C, 78K0/LX3, 78KO0/Kx2-L All clocks stop. L
78K0/KB2-L, 78K0/KB2-A, 78K0/Ix2, uPD78F0730, nPD179F 1xx, and uPD78F8025. 78K0/Lx3-M, 78K0/Ix2, uPD78F8025: 10,000 times (4 KB) 0.3 MA
*3 Use an external resonator or an external input clock when using the Remark See the user's manual (EEPROM emulation library) for details. =
USB function incorporated in the uPD78F0730. Remark The current values are typical values.

*4 Except uPD78F071x, uPD78F0730, and uPD179F 1xx

M Reset function
Highly accurate and user-friendly voltage detection and reset functions are incorporated.
. 159V 4015 V (fixed The internal oscillator allows fast startup, eliminating the need for oscillation wait time
Power-on clear function -59 V.£0.15 V (fixed) ‘ ]
TBKOKO2  TBKOKG-A TBKOKK@C  78KOLS and reducing average power consumption.

Reduces external resets Power supply voltage (VD 78K0/Lx3-M uPD78F0730 nPD78F8025
and voltage detection ICs. 1.61V +0.09 V (fixed) H i i
, \ . mee Power-consumption reduction achieved by fast startup
Voltage detected
1.80 V £0.1 V (fixed)
/ \ LPDITSFtRe

2.1V +0.1V (fixed) q q Wait time + oscillation stabilization time: | Microcontroller operation starts
| 78KOS/Kx+ M'c_rocontro"er_s without Several ms to several dozen ms | with clock from external resonator.
e internal oscillator Wait time for oscillation stabilization is
required at the beginning of the oscillation. |
Voltage detection function At power on |
* Wait ‘ *
Interrupt or reset can be Accuracy of +0.1 V 78K0, 78K0S I I
selected by software. * 78KOIK2, 78KOIKx2-A, 78KOIK2-C, 78KO/Lx3, 78KO/LX3-M, 78KO/2, All Flash 70.83 us (TYP.)" Microcontroller operaiion starts with internal oscillation clock.
uPD78F0730, uPD179F1xx, uPD78F8025,: When any voltage is set I
Voltage detected 78KO0/Kx2-L: When a voltage other than 2.07 V is set
Selectable with soft / 78KO0S/Kx1+: When a voltage of 2.6 V or less is set .
electable with software WPDTBFO71x: Accuracy of 0.2V When standby is released |
12V SV . 78K0. 78K Wait _ ‘
Regulator IC 1 VED il Includes a pin (EXLVI) for inputting a 8KO, 78K0S § I : . I _ o
7{3%(/)'/(%?L reference voltage, allowing the detection of All Flash STOP mode 2.4 us (TYP.)23 I Microcontroller operation ftarts with internal oscillation clock.
78KO/Kx2-A power supply voltages including power
The 78KO/Kx2, 78KO/Kx2-L, 78KOIKx2-A, 78KO/Kx2-C, 122 78KOMK-C supply voitage for the microcontroller (Voo) A\
78KOILx3, 78KO/Lx3-M, and jPD78F8025 S e ToEKOLs, . : . - -
alsolhavelthe functionslon thelight (atternately used I Internal oscillators require almost no wait time for oscillation stabilization.
as a port) [ . . . L e
‘ The non-productive time intervals indicated by the arrows above are eliminated,
M Highly reliable watchdog timer which reduces the average power consumption.

Refer to the watchdog timer description on page 21. *1 In the case of the uPD78FO071x. 78KOS/Kx1+: 544 us (TYP.)
*2 In the case of the 78K0/Kx2, 78K0/Kx2-L, 78K0/Kx2-A, 78K0/Kx2-C, uPD78F8025, 78K0/Lx3, and 78K0/Ix2. uPD179F1xx: 4.8 us, uPD78F0730: 5 us, uPD78F071x: 70.83 us
*3 78K0/Kx2, 78K0/Kx2-A, 78K0/Kx2-C, uPD78F8025: When oscillation frequency is 10 MHz or less (AMPH = 0)
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Wide variety of products for specific applications (1/2)

We offer ideal products for various applications.
You can choose the optimal product for your needs.

Microcontrollers for power supplies, lighting inverters, and LED lighting control (78K0/Ix2), microcontrollers for LED lighting control (.PD78F8025) (1/2)

Microcontrollers for power supplies, lighting inverters, and LED lighting control (78K0/1x2), microcontrollers for LED lighting control (.PD78F8025) (2/2)

Renesas Electronics has developed a dedicated driver capable of independently driving lighting control, which can be 7 A wide range of tools to aid the efficient development of high-performance lighting
used to facilitate system configuration.

By using the 78K0/Ix2, you can achieve low power consumption through PFC/dimmer control and by linking operations
with a network. « Renesas Electronics provides evaluation boards dedicated to each lighting application.

The uPD78F8025 allows efficient and reliable control thanks to its switching-type constant current driver and extensive Everything you need to evaluate your system, including manuals, circuit diagrams, and development tools, can be downloaded
on-chip protection circuits, including circuits to prevent overcurrent and overheating. from our website, providing you with fine-tuned, comprehensive development support.

[Lighting solution evaluation boards]

7 Lighting ballast control Lighting

Communication
Master Evaluation

PFC control _bri ircui Lo P P
e . pessov . Half-bridge ciruit | Lighting lllumination Lighting

.......... possov Applications LED Solution

General Lighting
Fluorescent Lighting

' Solution
Agup;%\gler . Board
: Microcontroller only Microcontroller + driver
E s N[ N [ N - N | N
Lamp protection
Evaluation
board
A/D converter .
& comparator timer X0
DALI - 78K0/IB2 ) uPD168804 ) Lighting
| DALVRF [ | (UART) C HBLED 78K0/IA2 step-down HBLED Ballast (inverter) communication master
SO —— timer X1 evaluation board PWM evaluation board evaluation board quores;ent light evaluation board
. ) EZ-0005 EZ-0006 EZ-0007 EZ-BLST-003 EZ-0008
Remote control 16-bit timer 00 8-bit CPU - )\ /. YA RN | " J
8-bit MCU 78K0/Ix2 Mounted
" LED lighting device (78KO0/Ix2)
DC9 V to 38 V (MCU)
v I
L %" Chamel 0
Reg. 5V % : s : * Solution boards can be evaluated separately.
: . 7 : When evaluating lights that feature communication capabilities, each solution board can be evaluated
H : separately in combination with a master evaluation board.

DALI JNCRVEERRERE/ PV PPV ERRTPRREeE :
DMX512
I’C

Remote control

[Automatic software generator] Applilet® EZ for HCD

16-bit/610 Hz I 4
Applilet EZ for HCD automatically generates sample software for LED lighting, which can then be written to the microcontroller on the board.
Applilet EZ for HCD is easy to operate even for first-time users, and will lighten your software development load.

[ LCD control in digital TVs

LVDS Frame rate Timing LCD driver
control control Source/gate driver
Digital
TV LCDPp
PWM signals (4)
z

Broadcast Backlight signal
reception ———
block

VAN VA Y

Edge-type LED backlight

N\

16 8 - b i 't A 1 1 F 1 a s h 2 o0 1 0. 1 2 17



Wide variety of products for specific applications (2/2)
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Microcontrollers for digital AV applications (78K0/Kx2-C)

1. Reduction in standby power

The operating current when transmitting and receiving via HDMI™-CEC has been reduced by 99.8%.

Operating current

corresponding to
remote control CEC and remote control operations performed using subclock.

reception Significant current reduction compared to software.
About

5mA

Operating current
corresponding to
CEC transmission/
reception

9 —_— Standby current About 10 pA
78K0/Kx2-C

Reduced by 99.8%

General-purpose microcontroller
+
Software CEC

2. Reduction in development man-hours

Dedicated software that allows CEC line monitoring (CEC Viewer) is available, in addition to conventional development environment.

CEC monitoring software

HDMI-CEC evaluation board

On-chip debugger USB connection

% ' USB connection

“'*w.\

o

3. Example applications

Digital TVs DVD (Blu-ray) recorders AV centers

Remark HDMI (High-Definition Multimedia Interface): Standardized digital audio/video 1/O interface for home electronics and AV devices.
CEC (Consumer Electronics Control): Control protocol (control method) for device control signals standardized by HDMI.
By using CEC, multiple AV devices can be controlled by using one remote controller.

[}

Microcontrollers for power meters (78K0/Lx3-M)

All the features required to realize a single-phase power meter integrated on a single LSI.

Renesas Electronics makes all the features required to realize a single-phase power meter available on a single LSI,
helping you reduce the size of your system.
Extensive peripherals also mean that the 78K0/Lx3-M can be used for a variety of power meter applications.

[Features]

@ 24-bit AXA/D converter (4 channels): 2 channels for current and 2 channels for voltage*

High-resolution analog-to-digital conversion
On-chip phase regulator regulates input signal phase shift caused by external circuits or components

@ Precision power metrology

Detection of active power, reactive power, apparent power, RMS voltage, and RMS current
Active power calculation error: 0.1% (typ.)
Reactive power calculation error: 0.5% (typ.)

@ Current integration
A current integrator can be specified to be used or not used for each current channel, and different sensors can be connected.

@ Power quality measurement

Anti-tamper (fault detection) feature
Peak detection

Zero-cross detection

SAG detection

Period and frequency measurement

@ On-chip LCD controller
Can be switched between external and internal resistive division

@® Remote-control transmitter
Remote-control transmission is achieved by using an 8-bit timer (TMH1) and UART.

@ Real-time counter
The power supplies are separated, allowing the microcontroller to run on the real-time clock even when the power supply is stopped.

Block diagram of power measurement feature

Integrator Digital frequency
block ;- - =-=-=-=- 1 conversion block

Digital frequency O f
. . — conversion CF pin
Active power calculation | | 1 1
| e e e e =
Reactive power 1
calculation |
Apparent power/ I
ampere-hour calculation | —p

Zero-cross/
3| timeout detection |

I 1 "

—» Intearats 1+ Fault detection
AS 2__,, | integrator |, (2-wire only)

ADC v "~ -~~~

V2

A 4

Interrupt

—» CPU
controller

»| Peak detection

A 4

SAG detection
>

Period and
Power quality frequency ————W

management block measurement 1
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High reliability

The reliability technologies developed for automotive flash microcontrollers can be found in all our flash
microcontrollers, making them a safe choice.

Cumulative shipment total:
More than 2,000,000,000 unitshete,

Used for more than
1,000 types of
applications

Note As of May, 2010

A flash security setting function is provided to
protect your software from malicious rewriting and reading.

Software protection function

PG-FP5
Flash memory programmer

%

The 78K0/Kx2, 78K0/Kx2-L, 78K0/Kx2-A, 78K0/Kx2-C, 78K0/Lx3, 78K0/Lx3-M, 78K0/Ix2, and nPD78F8025 include
a boot swap feature to protect important programs even when power shuts down during self-programming.

Writing

You can disable writing.

Erasing You can disable erasing.

No commands for reading
are provided.

Reading

Problems during self-rewriting

Power shutdown during

Momentary self-rewriting may
power shutdown disable microcontroller
Self-rewriting Operation is recovery.
in progress disabled.

Boot swap function

Writing to boot 1 Erasing boot 0 Boot swap

New|Boot! New/Boot| New/Boot

Boot 1 Boot

o 0000H <— Program

» » » Momentary

power shutdow starts
Boot Boot

Boot 0 Boot Boot  Pprogram  Boot Program

0000H -

[The microcontroller can start normally even when momentary power shutdown occurs during boot rewritingJ

20 8 - b i @t A

The enhanced watchdog timer (WDT) offers improved reliability
and functionality equivalent to that of an external WDT.

WDT independent from CPU WDT function
Kx2, 78K0/Lx3,
KO0S/Kx1+, etc.
The watchdog timer
does not stop.
No need to worry
about haywire
because counts are

cleared by the
byte instruction.

Internal
W Independent

1]
Q
<]
g
2]
x
5]
o
=]
—
x

from CPU Py
peripheral
functions

This configuration is the same as that in which
an external watchdog timer is connected.
The WDT does not stop
even if the main clock stops.

Microcontroller haywire—a—

The 78K0/Kx2, 78K0/Kx2-L, 78K0/Kx2-A, 78K0/Kx2-C, 78K0/Lx3, 78K0/Lx3-M, 78K0/Ix2, uPD179F1xx,
and uPD78F8025 have more reliable functions.

Window WDT

Outline of Window WDT " The Window WDT can Four types of Window settings can be selected according
detect infinite loops. to the system.

Clearance I
of WDT
Haywire
Half of
# Window opens.

Th f
Count ree quarters of

Window opens.
\ overflow

Time during which the counter can be cleared

Quarter of
Window opens.

WDTE
WODT starts [ 2k | Closes
| il |

; Opens
counting

W -
o
]

RESET

During the closure,
clearance is rejected.

An option byte function is incorporated to enable important system operation settings by hardware,
eliminating setting errors caused by inadvertent program loops.

Instruction for

clearing the count Window fully opens

(default).

Option byte function

hen RESET is released,
you can set the setting value
with the hardware.

*1 This is 3.88 ms (TYP.) to 3.97 s (TYP.) for the 78KO0/Kx2-L and 78K0/Ix2.
*2 This can be set to only 100% in the uPD78F0730.
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We provide inexpensive, easy-to-use, and convenient development environments, allowing you to
select the best development environment according to the device and development conditions.

Board .supplled with Applll!.?t EZ . . Starter kit for . Test boards for MINICUBE2 Elichicanyersianiboard
for simple software creation  quick microcontroller programming
Applilet EZ  Microcontroller For 20-pin  For 20-pin DIP For 78K0S/KB1+ DIP conversion board
training kit SSOP package package
()] |
©]
X
[e0]
N~
:‘.rc EZ-0001 ReferSTAR 78K*! EZ-0002 CT-207"1 QB-78K0SKB1-TB FB-78F9222MC*?
S
g Microcontroller training kit For 78K0/KF2  For 78K0/KC2-L For 78K0/KF2 For 78K0/KC2-L
.Q %
et
(7}
()
= - - -

(ReferSTAR 78K upgrade kit*') TK-78K0/KF2*3  TK-78K0/KC2L**  QB-78KOKF2-TB  QB-78K0KC2L-TB
For 78K0/IB2 For 78K0/LF3

For 78K0/KE2-C

TK-78K0/KE2C*3

QB-78K0IB2-TB  QB-78KOLF3-TB
For 78K0/KE2-C

QB-78K0KE2C-TB*S
K- Simulator Full-function Flash memory programmer
Software package RO\ e
(SP78K0S) " (SM+ for 78KOS/K_x1 +) in-circuit emulator

(IECUBE®)
Assembler (RA78KO0S) (PM+ is included.)
Compiler (CC78K0S)

1) o PG-FP5
o
X On-chip debug emulator with
([2 programming function
) : ) (MINICUBE2)
Device driver configurator
(Applilet2 for 78K0S/Kx1+) , FL-PR5%
D e
MINICUBE2 wireless option
(QB-MINI2-RF)
Microcontroller integrated development environment (CubeSuite) _ Full-function On-chip debug emulator with
E in-circuit emulator programming function
(IECUBE) (MINICUBE2)
Software package ‘§ n
(SP78KO0) ’/0‘ MINICUBE2 wireless option
Assembler (RA78K0) (PM+ is included.) Simulator (QB-MINI2-RF)
. *4
Com;zller.((z?ml_(o) (SM+ for 78K0/Kx2_) Flash memory programmer

Device driver configurator
(Applilet2 for 78K0/Kx2, Lx3) PG-FP5

(Applilet3 for 78K0/Ix2, Kx2-L)
— \/

FL-PR52
*1 Made by Sunhayato Corporation *4 Not supported by the uPD179F1xx.
*2 Made by Naito Densei Machida Mfg. Co., Ltd. ~ *5 Under development
*3 Made by TESSERA Technology Inc.
8 - b i t A

Example of inexpensive development environment

78K0S/Kx1+] 78K0/Kx2 78K0/1x2 | 78K0/Lx3 | 78K0/Kx2-C

Test boards
QB-78K0SKB1-TB QB-78KOKF2-TB QB-78KOKC2L-TB QB-78K0IB2-TB QB-78KOLF3-TB QB-78K0KE2C-TB**

Connected to universal board
for easy evaluation.

!W"m

On-chip debug emulator with flash programming function
MINICUBE2

S didta e e e e s P A Mt L Smdd st v v e e

Create software with Applilet*,
assembler/compiler, and device file.

"4 ¥ N

| want a programmer that can be

Perform debugging with a simulator (SM+)*". Perform programming with MINICUBE2.

0 Sl aalE | want to perform debugging with
i the microcontroller connected to the target board.
All the required software is

Programmers suited to your
available in one package.

A simplified emulator is also available. needs are also available.

MINICUBE2 (On-chip debug emulator
with flash programming function)
Software packages *QB-MINI2

(SP78KO0S, SP78K0) (78K0S/Kx1+, 78K0/Kx2, 78KO0/Kx2-L,

[~ The software package

includes the following. ] 78K0/KXZ'A’ 78KOIKX2'C! -
« Assembler package 78K0/Lx3, 78K0/Lx3-M, e, PG-FP5
+ Assembler LPD78F071x, 78K0/Ix2, i Renesas Electronics
- Objem converter uPD78F0730, uPD179F1xx supported) e
* Librarian
« List converter
« Structured assembler
reprocessor
. ng A full-function emulator is also available.
X ﬁt‘;(;r:;ﬁggrdebugger” | IECUBE (Full-function in-circuit emulator)
. *QB-78K0SKX1 (For 78K0S/Kx1+)
System simulators *QB-78K0KX2 (For 78K0/Kx2 and 1 PD78F8025) FL-PR5"
(SM+ for 78KOS/Kx1+, *QB-78KOKX2L (For 78K0/Kx2-L) Partner manufacturer
SM+ for 78K0/Kx2) *QB-78F0593 (For 78K0/Kx2-A) , .
Remark The assembler package, *QB-78K0KX2C (For 78K0/Kx2-C)
tcg‘;mgi'err and int(legra- *QB-78K0LX3 (For 78K0/Lx3)
sold sepavately. *QB-78KOLX3M (For 78K0/Lx3-M)*

*QB-780714 (For uPD78F071x)
*QB-78K0IX2 (For 78K0/Ix2)
*QB-780731 (For uPD78F0730)
*QB-179F124 (For uPD179F1xx)

*1 Not supported by the uPD179F 1xx. *3 Made by Naito Densei Machida Mfg. Co., Ltd.
*2 ID78K0S-NS only. The ID78K0S-QB and ID78K0-QB are supplied with an emulator. *4 Under development

((For detais on tools, access these URLs. JIP™ http://www2.renesas.com/micro/en/freesoft/index.html

used with all flash microcontrollers.
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Rich development environment (2/2)

Hardware tool

Full-function emulator

IECUBE (Full-function

System configuration

(Used for programming)

Host PC

<> <1> Check pin adapter

"I I | scope, etc.

Rty
ﬁ <2>
/

16-pin and 20-pin
products only

<4> Space adapter
Adapter that adjusts the difference between the height
of the target system and that of IECUBE, if necessary

Device M

(] <7>

Recommended target pin header

Specification Width  0.635 mm
Breadth 0.635 mm
Height 6 mm

Target system

uPD78F0730, nPD179F1xx, and nPD78F8025 microcontrollers
Options required for attaching with attachment pad of target device when using 78K0S/Kx1+ microcontroller

uPD78F0730, uPD179F1xx, and uPD78F8025 microcontrollers

Selection Guide (U11069E).

Adapter used for waveform observation with an oscillo-

<5> Mount adapter
Adapter for mounting microcontrollers

II

- IECUBE accessories
- Required™!

*1 Options required for connecting target system when using IECUBE for 78K0/Kx2, 78K0/Kx2-L, 78K0/Kx2-A, 78K0/Kx2-C, 78K0/Lx3, 78K0/Lx3-M, uPD78F071x, 78K0/Ix2,

*2 Options required to meet debug application needs when using IECUBE for 78K0/Kx2, 78K0/Kx2-L, 78K0/Kx2-A, 78K0/Kx2-C, 78K0/Lx3, 78K0/Lx3-M, uPD78F071x, 78K0/Ix2,

Remark For the device development environment when using IECUBE, see the Single-Chip Microcontroller Development Tools

=

Optional®

Flash memory programmer

Package Contents

Product Name
PG-FP5 (flash memory programmer)

24

(o]
1
T

MINICUBE2 (On-chip debug emulator with flash programming function)

\\i/E

Target system

*1 For more information on MINICUBE2:
http://www2.renesas.com/micro/en/development/asia/minicube2/minicube2.html
*2 MINICUBEZ2 accessory required for on-chip debugging of 78K0 microcontrollers

_/@\_g.l

- MINICUBE2 accessories

Simplified emulator

Host PC

Software tool

: Software C Compiler Assembler
Package Package Package

KOS/KY1+

78KO0S/KA1+
78K0S/KB1+

78K0/KE2

78K0/KC2-C™
78K0/KE2-C"!

mPD179F1xx

mPD78F0730
mPD78F8025
78K0/1Y2
78K0/1A2
78K0/1B2

78KO0/LC3
| 78koD3 |

78KO0/LF3

78K0/LG3-M"
*1 Under development *2 The CC78K0S and RA78KO0S are packaged in the SP78K0S.

*3 The CC78K0 and RA78KO are packaged in the SP78K0.  *4 The 78K0S/KU1+ is not supported. Support is planned with the next upgrade.
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Mass production support environment for your needs.
You can select the mass production method with the largest merit, according to delivery time or mass production quantity.

Delivery time™': Practically none, highly flexible A voice function can be realized without a dedicated IC! Contributes to reduced costs.

/— Support for introducing in-line programming Application example

Customizing programming GUIs\
Support for introducing programming processes to production line i LR ELARLERLLLERRERLL Firel
. . . " sun| ; ire!
Naito Densei Machida Mfg. Co., Ltd. i —t].— :

Yokogawa Digital Computer Corporation Mount Test and program - m B ADPC[\{I ; ’
Unprogrammed Completion |Ibral'y o Zﬂtel’rf po—-
. 4 + o Amplifier
products received ) = = VisteE Fire alarm system
data® Speaker

S Consultation for introduction of programming processes

/— Flash memory programmers \ *1. ADPCM library (ADPCM-SP2) features
Various products selectable for your purposes and price range BTes 265 BETE SIS e A )

ROM RAM
- 17 us, max.
Sy e 600 bytes 8 bytes "
4 N e o ( - - Remarks 1. The above processing times are processing times for individual
s v L A 7 1.1 libraries. When mounted in a system, this becomes a total of 40 us
\ d s/ \‘/

Evaluation environment to support “speaking”

Voice conversion tool (WAVE->ADPCM)

=

1 AL
=)=

ﬂli o>
o TR

| = E5

(during 20 MHz drive), because extra processing time is required
for output processing.

2. Processing is necessary every 125 s in the case of 8 kHz sampling
voice.

PG-FP5 FL-PR5 NET IMPRESS series* Y3000-8* ITF-2000* Stick GANG Writer*  StickWriter* *2. Voice data compression can be chosen from 2 patterns. ' i &
Renesas Electronics Naito Densei Yokogawa Digital Wave Technology Interface Co., Ltd. TESSERA TESSERA pr— o TK-78K0/KF2+Voice CvADPCM
Machida Mfg. Co., Ltd.  Computer Corporation Co., Ltd. Technology Inc.  Technology Inc. Compression guality ﬁcomprgssion Made by TESSERA Technology Inc.  Made by Renesas Electronics Corporation
kCompatibilities differ according to product. j rate e ‘ » kB Obtained from our Website
ps ps

Flexible support for small-volume programming and short delivery time Shipment form same as that of mask ROM microcontrollers Our All Flash microcontrollers comply with ZigBee PRO, providing total support for low-power wireless network applications.
Programming houses ™ Renesas Electronics You can start developing your application straight away.
Just ask us about the programming houses in your region The same way as mask ROM microcontrollers, programmed products Evaluation board lineup
can be delivered with a short TAT (Boards made by TESSERA Technology Inc.)
o Build a low-power in-home TK-78KOR/KG3+UD

network
e Supports 8, 16, and 32-bit
microcontrollers

(1] TAKUMI SHOJI CO..LTD RENESAS

- 16-bit microcontroller
Renesas Electronics

78KOR/KG3 mounted
- Internal ROM: 512 KB

= - - Internal RAM: 30 KB
STAVNET REWTEC |IBERTY > =
#\an‘v\\gﬂ\s FIRE & SECURITY El;sﬂﬁg; sil:v\‘ﬂ"l‘lg:MRH %O’;;IERS
it Sl . . — : B 16-bit microcontroller with
ertec. Submitting  programming  Shipment RF receiver uPD78F8058
software oo e The remote controller is mounted
Lco omnidirectional, so you do 8 B E - Internal ROM: 128 KB
K / \ j h N **" | not have to point it at the o ' - Internal RAM: 8 KB
~ N —— device.
Delivery - - =~ « Bidirectional 78KO0R UD Stick
| PrOgrammlng houses | — - = 7 communication allows the = 16-bit microcontroller
X _ All Flash device status to be - 78KOR/KE3 mounted
Delivery time ": Several days Order |’ B icrocontrollers Mass displayed on the remote - Internal ROM: 256 KB
x controller's screen. - Internal RAM: 12 KB
" Renesas Electronics | production

Delivery time™': About 1/2 that of mask ROM®  Order|

kAl Flash microcontrollers

A protocol stack library that enables the establishment of wireless communication, diagnosis,
and debugging through the use of Network Viewer, Sniffer, and other tools on your computer
is included.

- The kit supports the ZigBee PRO, SimpleNET, and RF4CE standards.

Note Product co-developed by Skyley Networks, Inc. and Renesas Electronics.

Order Conventional mask ROM microcontrollers

From ordering to delivery time for mass production start schedule

*1. Period from completion of software until start of mass production
*2. Delivery time may vary depending on purchase conditions, such as order quantity.



Product specifications (1/3)

Commercial name 78K0S/KU1+ 78K0S/KY1+ 78K0S/KA1+  78KOS/KB1+ 78K0/KB2 78K0/KC2 78K0/KD2 78K0/KE2 78K0/KF2
Pin count 10-pin 16-pin 20-pin 30/32-pin 30/36-pin 38-pin 44-pin 48-pin 52-pin 64-pin 80-pin
Product name S = e R S R R = 215032 (83233 2 8 2 2/2/2'§ 8 s glglelzlglgz/glg g 2|a|z|¢c
I I I 3 bS] 3 IN I ] 5 ) 5 N S ] Q & ) o =) o = - - = - - = - - - - I I I I I Y I @ 1) @ 2] [} 1] () < ~ < <
> > > 3 > > o 1) ) o 3 o) > > ) > > 0 te} 0 n W0 0 Jte} Jte} 0 0 0 5] 0 0 0 0 0 0 0 te} 0 Jte} Jte} 0 0 0 0 0 0 [t} [t} 0 0
Irid frid frid b4 hrid frid jrid g g o s rid rid frid g e frid o o o o O =} =} [=] =} =} [=} =} [=} [=} =] =] o o o o o o o o o o [=} =} [=] =} o (=} o
o ® 5 5 o o © © o & o © 5 5 o ) & s e e [T s s s L [T e [ [T L [ e I, s . s T s L s e s s s L [y [T [ s
2 ~ g = ~ < ~ ~ g o ~ ~ = 2 2 2 2 © ) © © © © © © © © o © o o o © © © © © © ) ) © © © o © © © o © o
B a B Y Iy B a a a a a a a B ) B B ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
SlEl e Bl Al el E e e e e e A Al ElElEl A Al al 2 El Al Al Al El Al Al Bl el El A Elalal Al alel a2l el el e i8]k
= = = 2 = & & = 31 3 =& =1 32 = &2 == = § § & & 5 3 = = = = = = S =t =L = = = = = = St S R R O R = 5 5 % =
Flash memory (bytes) 1K 2K 4K 1K 2K 4K 1K 2K 4K 1K 2K 4K 2K 4K 8K 4K 8K 8K 16K 24K 32K 16K 24K 32K 16K 24K 32K 16K 24K 32K 48K 60K 16K 24K 32K 48K 60K 96K 128K 16 K 24K 32K 48K 60K 96K 128K 48K 60K 96K 128K
Bank - - - - - - - - - 4 6 4 6 - 4 6
RAM (bytes) 128 128 128 256 256 512 768 1K 1K 768 1K 1K 768 1K 1K 768 1K 1K 2K 3K 768 1K 1K 2K 3K 5K 7K 768 1K 1K 2K 3K 5K 7K 2K 3K 5K 7K
POWGIF Normal operation mode 20to5.5V 1.8t0o 5.5V
supply
voltage Flash memory programming mode 27t055V 27t055V
Minimum instruction execution time 0.20 ps (10 MHz: Vob = 4.0 to 5.5 V)/0.33 us (6 MHz: Voo = 3.0 to 5.5 V)/ 0.10 ps (20 MHz: Voo = 4.0 to 5.5 V)/0.20 us (10 MHz: Voo = 2.7 to 5.5 V)/
0.40 ps (5 MHz: Voo = 2.7 to 5.5 V)/1.0 us (2 MHz: Vop = 2.0 to 5.5 V) 0.40 ps (5 MHz: Voo = 1.8 to 5.5 V)
Clock Main High-speed system clock Ceramic*'/crystal'/external clock: 1 to 10 MHz Ceramic/crystal/external clock: 1 to 20 MHz
Gl S High-speed internal oscillator 8 MHz +5% 8 MHz +5%
Sub-clock - - - - - Crystal/external clock: 32.768 kHz
Low-speed internal oscillator 240 kHz (TYP.) (clock for watchdog timer and 8-bit timer TMH1) 240 kHz £10% (clock for watchdog timer and 8-bit timer TMH1)
1/0 ports  Total 8 14 17 26 23 31 37 4 45 55 4l
CMOS I/0 7 13 15 24 21 29 33 36 40 50 66
CMOS input 1 1 1 1 - - - - - - -
CMOS output - - 1 1 - - - 1 1 1 1
N-ch open-drain - - - - 2 4 4 4 4 4
Timer 16-bit timer  Number of channels 1 = 1 1 1 1 1 1 1 1 1 2
(TMO) Function Interval timer/external event counter/PPG output/ Interval timer/external event counter/PPG output/
pulse width measurement/square-wave output/ pulse width measurement/square-wave output/
one-shot pulse output one-shot pulse output
16-bit timer  Nymber of channels = = = = = = = = = = = =
kY Function — — _ _ _ — _ — — — _ _
8-bittimer  Number of channels 1 1 1 1 2 2 2 2 2 2 2
(MED Function Interval timer/PWM output/square-wave output Interval timer/PWM output/carrier generator output/
square-wave output
8-bit timer Number of channels = = = = 2 2 2 2 2 2 2
(TM5) Function - - - - Interval timer/external event counter/PWM output/
square-wave output
8-bittimer  Number of channels = = 1 1 = = = = = = =
(TM8)
Function - - Interval timer - - - - - - -
Watchdog timer (WDT) 1 1 1 1 1 1 1 1 1 1 1
Watch timer - - - - - 1 1 1 1 1 1
Real-time counter (RTC) - = = — - — — — _ _ _
Serial UART (supporting LIN) - - 1 1 1 1 1 1 1 1 1
interface UART _ _ _ _ _ _ _ _ _ _ _
UART/CSI - - - - 1 1 1 1 1 1 1
csl - - - - - - - - - - 1 1
Automatic transmit/receive 3-wire CSI - - - - = = = = - - 9
I’c - - - - 1 1 1 1 1 1 1
A/D Successive approximation 10 bits x 4 - 10 bits x 4 - 10 bits x 4 10 bits x 4 10 bits x 4 10 bits x 6 10 bits x 8 10 bits x 8 10 bits x 8 10 bits x 8 10 bits x 8
converter
AY — — — — — — — — — — —
Interrupt  External 2 2 4 4 6 7 7 8 8 9 9
Internal 5 & 5 4 9 9 14 16 16 16 16 16 19 20
Maximum number of segments §commons — — — _ _ — — _ — — —
displayed in LCD
4 commons - - - - - - - - - - -
On-chip debug (MINICUBE?2) Supported Supported Supported Supported - Supported?  — Supported? - Supported? - Supported? - Supported? - Supported’? - Supported?
Multiplier/divider - - - 8-bit x 8-bit - - - - 16-bit x 16-bit, - 16-bit x 16-bit, - 16-bit x 16-bit, 16-bit x 16-bit,
32-bit + 16-bit 32-bit + 16-bit 32-bit + 16-bit 32-bit + 16-bit
Low voltage detector (LVI) 2.35/2.6 V £0.1 V or 2.85/3.1/3.3 V +0.15 V or 3.5/3.7/3.9/4.1/4.3 V £0.2 V 1.93/2.08/2.24/2.39/2.55/2.70/2.85/3.01/3.16/3.32/3.47/3.62/3.78/3.93/4.09/4.24 V (default) £0.1 V. The detected voltage can be input to pins.
(Selectable by software) (Selectable by software)
Power-on clear (POC) 21V 401V 1.59V 015V
Other - - - - - - - Clock output Clock output Clock output, buzzer output Clock output, buzzer output
Operating temperature Ta = —40 to +85°C (model with expanded temperature range) Ta = —40 to +85°C (model with expanded temperature range)

*1. The uPD78F9500, 78F9501, and 78F9502 cannot connect to a ceramic or crystal resonator.
*2. Only supported in the uPD78F0503DA, 78F0513DA, 78F0515DA, 78F0527DA, 78F0537DA, and 78F0547DA.
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Commercial name 78K0/KY2-L 78K0/KA2-L 78K0/KB2-L 78K0/KC2-L
Pin count 16-pin 20/25/32-pin 30-pin 40/44/48-pin
Product name O = o »Ww © K O = o 1Ww © K~k - o ® © N~ O = o ® © I
Yo} (o) 0 [T9) [T5) [Te) © «© © «© © [(e) N~ N~ N~ N~ N~ N~ o [se) 5] s ©
Yo} o} o) [19) [19) [T0) 7o) [To) 7o} 9] 9] ') Yo} 1o 1o} Yo} Yo} o) o) [T9) [T9) 1o} o)
o o o o o o o o o o o o o o o o o o o o o o o
[T (T [T [T [ [T [T [T [T [T [T L L [T [T (T [T [T [I5, [T [T L (I,
0 0 o] (] (] (o] [ee] 0 0 o 0 o] (oo} [oe] 0 [ee] o] o 0 [ee] [ee] [ee] o
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ O~
[a] [a) [a] [a)] [a] [a] [a] [a] [a] [a] [a] [a] o [m] o [a) [a] o o [m] o [a e
[ o T T T T T o s e T o
= = = % =2 % = =® = = = = =2 = = =2 = = = = = = =
Flash memory (bytes) 4K 8K 16K 4K 8K 16K 4K 8K 16K 4K 8K 16K 8K 16 K32K 8K 16K 32K 8K 16 K32K 8K 16K
Bank - - -
RAM (bytes) 384 512 768 384 512 768 384 512 768 384 512 768 512 768 1K 512 768 1K 512 768 1K 512 768
Power Normal operation mode 1.8t0 5.5V
supply
voltage Flash memory programming mode 20to 5.5V
Minimum instruction execution time 0.2 us (10 MHz: Voo = 2.7 to 5.5 V)/0.4 us (5 MHz: Voo = 1.8 to 5.5 V)
Clock Main High-speed system clock Ceramic/crystal/external clock: 1 to 10 MHz
elock i oh-speed intemal oscilator 4 MHz +2%, 8 MHz +3%: Can be changed by using option byte
Sub-clock - - - Crystal/external clock: 32.768 kHz
Low-speed internal oscillator 30 kHz +10% (clock for watchdog timer and 8-bit timer TMH1)
1/0 ports Total 12 16/21/25 24 34/38/42
CMoOS I/0 13/18/22 21 29/33/37
CMOS input B 8 5
CMOS output - - - -
N-ch open-drain - - - -
Timer 16-bit timer  Number of channels 1 1 1 1
(IMO) Function Interval timer/external event counter/PPG output/pulse width measurement/
square-wave output/one-shot pulse output
16-bit timer  Number of channels = = = =
LR Function = — _ _
8-bit timer Number of channels 1 1 2 2
(TMH) Function Interval timer/PWM output/carrier generator output/square-wave output
8-bit timer Number of channels 1 1 2 2
) Function Interval timer/external event counter Interval timer/external event counter/
PWM output/square-wave output
8-bit timer Number of channels = = = =
(TM8)
Function - - - -
Watchdog timer (WDT) 1 1 1 1
Watch timer - - - -
Real-time counter (RTC) - - - 1
Serial UART (supporting LIN) 1 1 1 1
interface UART B _ _ _
UART/CSI - - - -
csl - paval 1 2
Automatic transmit/receive 3-wire CSI - - - -
I’c 1 1 1 1
A/D Successive approximation 10 bits x 4 10 bits x 6/10 bits x 7/10 bits x 11 10 bits x 7 10 bits x 10/10 bits x 11/10 bits x 11
converter
AZ - = - =
Interrupt  External 2 4/5/5 8 9/10/13
Internal 10 10/11/11 13 16
Maximum number of segments §commons _ — — —
displayed in LCD
4 commons — = — _
On-chip debug (MINICUBE2) Supported Supported Supported Supported

Multiplier/divider

Low voltage detector (LVI)

Power-on clear (POC)
Other

Operating temperature
*1. Under development

Operational amplifier: 1 ch

(Selectable by software)
Power-on reset: 1.61 V +£0.09 V, power-down reset: 1.59 V £0.09 V

Operational amplifier: 1 ch
Ta = —40 to +85°C

Operational amplifier: 2 ch - Clock output (48-pin only)

2.07 V £0.07 V or 1.91/2.22/2.38/2.53/2.68/2.84/2.99/3.15/3.30/3.45/3.61/3.76/3.92/4.07/4.22 V (default) +0.1 V

Clock output (48-pin only), Operational
operational amplifier: 2 ch amplifier: 3 ch

78K0 78K0 78K0 78K0

78KOK B2-A 78KO/KC2-A 78KO/KC2-C™' 78KO/KE2-C*' uPD179F1xx uPD78F0730 78K0/1Y2 78K0/1A2 78K0/1B2
30 -pin 36/48-pin 48-pin 64-pin 30-pin 38-pin 30-pin 16-pin 20-pin 30/32-pin
S & & 8 8 ©» ©® 8 3 & 2 g ¥ 2 ¥ g Q I 3 g ¥ § 8 5 83 2 3 3 3 2 ¢ 38 8
8 8 8 8 58 58 58 5 &8 &5 & L &L &L L L &L L S 5 5 5 5 &5 5 5 5 5 5 5 5 &5 &
 © % © o © © 6 o © 2 R KRR R e @ G % B B © H& © © 6 6 © 6 © ©
s i 5f58f58f58c8epeic: £ BEELELEROLEERG G
=L S0 S S T I I T B i ) T O (=T = = (=8 st S8 RS =N B = RS B = = =T = = = =
16K 32K 16K 32K 32K 48K 60K 32K 48K 60K 4K 8K 16 K24K32K16K24K32K 16K 4K 8K 16K 4K 8K 16K 8K 16 K 8K 16K 8K 16K 8K 16K
1K 1K 1K 1K 1K 2K 3K 1K 2K 3K 512 512 768 1K 1K 768 1K 1K 3K 384 512 768 384 512 768 512 768 512 768 512 768 512 768
1.8t05.5V 1.8t0 3.6V 1.8t03.6 V 40t05.5V 27t055V
2.7t05.5V 1.8t03.6 V 2.0t0 3.6V 40t05.5V 27t055V
0120 MHz Voo=271055Y) 0.1 us (20 MHz: Vop=2.7 t0 3.6 V) 0.5 s (4 MHz: Vo= 2.0 to 3.6 VV)/ 0125 s (16 MHz: 0.2 us (10 MHz: Vop = 2.7 to 5.5 V)
f04ps(5  MHz Voo=181055V) 1 us (2 MHz: Voo= 1.8 t0 3.6 V) Vop=40t055V)
Ceramileystl - /external clock: 110 20 MHz - Ceramic/crystal/external clock: 2t0 20 MHz ~ Ceramic/crystal/external clock: 1 to 4 MHz *6 Ceramic/crystal/external clock: 1 to 10 MHz
8 MHz 5% 8 MHz 5% 4 MHz 2% 16 MHz 10% 4 MHz +2%, 8 MHz £3%: Can be changed by using option byte
- Crystal: 32.768 kHz Crystal: 32.768 kHz - - - - -
240 kHz +10% (clock for watchdog timer and 8-bit timer TMH1) 240 kHz (TYP,) (clock for watchdog timer and 8-bit timer TMH1) *7 30 kHz +10% (clock for watchdog timer and 8-bit timer TMH1)
22 28/40 41 55 26 34 19 12 16 25 (30-pin)/23 (32-pin)
20 26/38 26 38 25 88 17 9 13 22 (30-pin)/20 (32-pin)
- - 4 4 1 1 - 3 & 3
2 2 10 12 N-ch: 24, P-ch: 1*°  N-ch: 32, P-ch: 1° 2 - - -
1 1 3 1 1 1 1 1
. Interval timer/external event counter/PPG output/pulse ln:)eurlvi :LET:::;TE:T\:::: /zgﬂr;:ﬁ;i gz:m; [ ERE] ':imer{zg:ernal event cotu izt Omt::ﬁa‘;ﬂmt:{; ﬂ::zs::ﬁs:i;zz&
width measurement/square-wave output/one-shot pulse output S [EED el =i wave output™/one-shot pulse output™
_ - - — - - 2 2 2
= = = = - - PWM output/AD conversion start timing signal output/capture function
2 2 2 2 2 1 1 1 1
Interval tmer  /PW outputcarrer generator ~ Interval timer/PWM output/carrier Interval timer/PWM output/carrier generator Interval timer/PWM output/
output/  square-wave output generator output/square-wave output output/square-wave output carrier generator output/square-wave output
2 2 2 2 2 2 1 1 1
Interval ~ timer/extemal event counter/  Interval timer/external event counter/PWM output/ Interval timer/external event counter/PWM Interval timer/external event counter
PIWM  output/square-wave output - carrier generator output/square-wave output output/square-wave output
1 1 1 1 1 1 1 1 1
- 1 1 1 = - - - -
1 1 1 1 - - - 1 1
- - - 1 1 1 - - -
_ - 1 1 - _ - _ _
1 1 1 1 - 1 - - 1
1 1 & 3 - - - 1 1
f2bits  x10 12bitsx12 10 bits x 8 10 bits x 8 - - 10 bits x 5 10 bits x 6 10 bits x 9
6 8/11 8 8 4 7 7 9 (80-pin)/8 (32-pin)
14 14/16 25 25 10 14 8 12 13
Supported Supported  Supported Supported Supported Supported Supported Supported Supported
16-bitx  16-bit 16-bit x 16-bit 16-bit x 16-bit 16-bit x 16-bit = - 8-bit x 8-bit, 8-bit x 8-bit, 8-bit x 8-bit,
32-bit+ 16-bit 32-bit+ 16-bit 32-bit + 16-bit 32-bit + 16-bit 16-bit x 16-bit 16-bit x 16-bit 16-bit x 16-bit
- 2.85/3.01/3.16/3.3213.47V +0.1V.The detected votage can 2.08 V008 , 1.93 to 3.47 V +0.1 V. *8 1.91/2.84/2.99/3.15/3.30/3.45/3.61/3.76/3.92/4.07/4.22 V/ (default) +0.1 V
be input to pins. (Selectable by software) The detected voltage can be input to pins. (Selectable by software) (Selectable by software)
159V 1015V 159V +0.15V 1.8V 0.1V 1.59V+0.15V Power-on reset: 1.61 V £0.09 V, power-down reset: 1.59 V +0.09 V
*3 CEC, clock outpe, emotecontol v *4 - *9 - Operational amplifier: 1 ch - Opeatiovel el 1 - Opeatival el 1
Ta= -40to +85°C Ta = —40 to +85°C Ta = —40 to +85°C Ta = —40 to +105°C

*2.1.93/2.08/2.24/2.39/2.55/2.70/2.85/3.01/3.16/3.32/3.47/3.62/3.78/3.93/4.09/4.24 V (default) £0.1 V. The detected voltage can be input to pins. (Selectable by software)

*3. Clock output, operational amplifier: 3 ch
*4. CEC, clock output, buzzer output, remote control receiver

30

*5. N-ch open-drain output and P-ch open-drain output are alternatively used as CMOS 1/0.
*6. Ceramic/crystal/external clock: 12/16 MHz

*7. 240 kHz +10% (clock for watchdog timer and 8-bit timer TMH1)

*8.4.24V £0.1 Vor 4.09V 0.1 V (selectable by software)

F | a S h

*9. USB2.0 full-speed function controller

*10. These features are not supported in 32-pin products.

*11. DALI slave communication can be performed.

Remark The specifications of products still under development or in planning are subject to change without notice.
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Product specifications (3/3)

CPU Core

78K0 78K0 78K0

Commercial name uPD78F8025 uPD78F071x 78K0/LC3 78K0/LD3 78K0/LE3 78K0/LF3 T8KO/LES-M" 78KO/LG3-M""
Pin count 64-pin 30-pin  64-pin 48-pin 52-pin 64-pin 80-pin 64-pin 100-pin
Productname § & £ ¢ ¥ 8 5 § 8 2 &£ ¢ 2 8 §8 §8 8§ 8 5 &8 8 ¥ ¥ ¢ I ¢ np Y B 3 Y e B8 38 E P LPTEFE LT Y Y I8 e S8 33 8 B 3 B
2 8 555 3 3 3388 28 8 3333832223333 323233 3332322233383 333:322233323 8888
e LR R R < = - - - - - = S == - (-
S = B R R BN B B B | B OB OBL] B EL] BN B s B B =L B BN B BRSO ER| B B B B B B B B 2| 2| = B = B s =] = = B = B B B =R R 2| 2
Flash memory (bytes) 8K 32K 8K 16K 32K 8K 16K 24K 32K 8K 16K 24K 32K 8K 16K 24K 32K 8K 16K 24K 32K 16K 24K 32K 48K 60K 16K 24K 32K 48K 60K 16K 24K 32K 48K 60K 16K 24K 32K 48K 60K 16K 24K 32K 48K 60K 16K 24K 32K 48K 60K 16 K 32K 48 K 60 K
Bank - - - - - - - -
RAM (bytes) 512 1K 768 768 1K 512 768 1K 1K 512 768 1K 1K 512 768 1K 1K 512 768 1K 1K 768 1K 1K 2K 2K 768 1K 1K 2K 2K 768 1K 1K 2K 2K 768 1K 1K 2K 2K 768 1K 1K 2K 2K 768 1K 1K 2K 2K 768 1K 2K 2K
ES;J:I; Normal operation mode 18t055V% 4.0t05.5V 1.8t05.5V 1.8t03.6 V
voltage Flash memory programming mode 2.7t055V? 4.0t05.5V 27t05.5V 2.7t03.6V
Minimum instruction execution time 3 0.10 us (20 MHz: 0.20 ps (10 MHz: Vob = 2.7 to 5.5 V)/ 0.2 s (10 MHz: Voo= 2.7 t0 3.6 V)/
Vop=4.0t05.5V) 0.40 ps (5 MHz: Voo = 1.8 t0 5.5 V) 04115 (5 MHz Voo=1.8t0 3.6 )
Clock Main High-speed system clock *4 el ok 5 202 Ceramic/crystal/external clock: 2 to 10 MHz Ceramic/crystalfexteral clock: 2o 10 MHz
Clock High-speed internal oscillator 8 MHz +5% 8 MHz 5%  — 8 MHz +5% 8 MHz +5%
Sub-clock = - Crystal: 32.768 kHz Crystal: 32.768 kHz
Low-speed internal oscillator *5 240 kHz 240 kHz+10% (clock for watchdog timer, 8-bit timer TMH1, and LCD controller/driver)
1/0 ports  Total 23 15 48 30 34 46 62 32 65
CMOS I/0 21 1 40 26 30 42 58 29 62
CMOS input - 4 8 4 4 4 4 2 3
CMOS output - - - - - - 1 -
N-ch open-drain 2 - - - - - - -
Timer 16-bit timer  Number of channels 1 1 1 1 1 1 1 1
(TM0) Function Interval timer/external event counter/ Interval  timer/external event counter/PPG output/ Iterval fimerfextemal event
s;;?:;;3‘:éﬁ]ﬂﬁjtyo'g;hsnggf:m:;”g:t‘é B pulse width  measurement/square-wave output/one-shot pulse output™® counter/pulse width measurement
16-bit timer  Number of channels - = = = = = - -
(TMx) Function - - - - - - - -
8-bit timer Number of channels 2 = 1 3 3 3 3 8 3]
(TMH) Function Interval timer/PWMoutput/carrier generator Interval timer/  PWM output/carrier generator output/square-wave output Interval timer/PWM output/carrier
output/square-wave output generator output/square-wave output
8-bit timer Number of channels 2 2 3 3 3 3 3 3
(TM5) Function Interval timer/external event counter/PWM Interval timer/  external event counter/PWM output/square-wave output™® Interval timer/external event counter/
output/square-wave output PWM output/square-wave output
8-bit timer Nurber of channels = = = = = = = =
(TM8)
Function - - - - - - - -
Watchdog timer (WDT) 1 1 1 1 1 1 1 1
Watch timer - - - - - - - -
Real-time counter (RTC) - - 1 1 1 1 1 1
Serial UART (supporting LIN) 1 - 1 1 1 1 1 1
interface UART _ 1 1 _ _ B _ _
UART/CSI 1 - - 1 1 1 1 1
csl - - 1 - - - - - -
Automatic transmit/receive 3-wire CSI - - - - - 1 - -
1’c 1 - - - - - = =
A/D Successive approximation 10 bits x 4 10 bits x 4 10bitsx8 - 10 bits x 6 - 10 bits x 6 - 10 bits x 8 10 bits x 8 - 10 bits x 8 10 bits x 8 10 bits x 1 10 bits x 8
converter > = = = = = = = 16 bits x 3 = - 16 bits x 3 24 bits x 3 24 bits x 4
Interrupt  External 6 5 8 5 5 6 7 4 5
Internal 14 14 20 17 18 19 20 19 20 21 20 21 22 17 17
Maximum number of segments g commons - - 144 160 224 224 160 288 288 224 - -
SR S 4commons  — - 88 96 128 128 96 160 160 128 96 160
On-chip debug (MINICUBE?2) - Supported Supported Supported Supported Supported Supported Supported
Multiplier/divider 16-bit x 16-bit = - - -
32-bit + 16-bit
Low voltage detector (LVI) 6 4.3V +0.2V 1.98/2.08/2.24/2.39/2.55/ 2.70/2.85/3.01/3.16/3.32/3.47/3.62/3.78/3.93/4.09/4.24 \/ (default) +0.1 V. N
The detected  voltage can be input to pins. (Selectable by software)
Power-on clear (POC) 159V+0.15V 3.5V +0.2V 1.59V+0.15V 1.59V +0.15V
Other 7 *8 *9 Manchester code generator, buzzer output Manchester code generator, buzzer output, remote control receiver Manchester code generator, buzzer output, remote control receiver, clock output *12

Operating temperature

*1. Under development
*2. When the constant-current driver is not used

Th=-4010485C  Ta=-40to +85°C

*3. 0.1 us (20 MHz: Voo = 2.7 10 5.5 V)/0.4 ps (5 MHz: Voo = 1.8 t0 5.5 V) (When the constant-current driver is not used)

*4. Ceramic/crystal/external clock: 1 to 20 MHz

32

*5. 240 kHz +£10% (clock for watchdog timer and 8-bit timer TMH1)

Ta=-40to

*6. 1.93/2.08/2.24/2.39/2.55/2.70/2.85/3.01/3.16/3.32/3.47/3.62/3.78/3.93/4.09/4.24 V (default) +0.1 V. The detected voltage can
*7. Constant-current driver for which stepping up or stepping down can be specified.
*8. Timer for 10-bit inverter control, real-time output port, Hi-Z output controller

8 - b it

A | |

+85°C (model with expanded temperature range planned)

*9. Timer for 10-bit inverter control, real-time output port, Hi-Z output controller, 16-bit up/down counter, buzzer output
*10. TMO and TM5 can be connected in cascade and used as a 24-bit event counter.
*11.1.93/2.08/2.24/2.39/2.55/2.70/2.85/3.01/3.16/3.32 V £0.1 V. The detected voltage can be input to pins. (Selectable by software)

be input to pins. (Selectable by software)

Ta=—-40 to +85°C
Remark The specifications of products still under
development or in planning are subject to
change without notice.

*12. Power calculation, power quality measurement, digital frequency conversion, buzzer output, remote control transmitter

S h
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The Microcontrollers page on the Renesas Electronics website provides a range of
information, including All Flash documentation and other contents.

http://www2.renesas.com/micro/en/promotion/allflash/
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M Design Support

Characteristic data and sample programs can be downloaded from this area.
M Documentation

Pamphlets and documents can be searched for and downloaded from this area.
M Development Environment

Information about development tools can be found in this area.
W Parametric Search

Click here to select a product based on functional or characteristics parameters.

See our website for a comprehensive list of partner companies providing products for
Renesas Electronics All Flash microcontrollers.

http://www.renesas.com/products/tools/partner_information/partners_landing.jsp
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Caution This product uses SuperFlash® under license from Silicon Storage Technology, Inc.

Applilet is a registered trademark of Renesas Electronics Corporation in Japan, Germany, Hong Kong, China,

the Republic of Korea, the United Kingdom, and the United States of America.

IECUBE is a registered trademark of Renesas Electronics Corporation in Japan and Germany.

CubeSuite and EEPROM are trademarks of Renesas Electronics Corporation.

HDMI is either a registered trademark or trademark of HDMI Licensing, LLC. in the United States and/or other countries.
SuperFlash is a registered trademark of Silicon Storage Technology, Inc. in several countries including the United States
and Japan.

ZigBee is a registered trademark of ZigBee Alliance in several countries including the United States and Japan.

The names of other companies and products are the registered trademarks or trademarks of their companies.
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Renesas Microcomputer 8-bit All Flash

Renesas Electronics Corporation

Notes:

1.

;o

10.

11.
12.

All information 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.
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.
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.
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.
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.
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.
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.
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.
This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1)  "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.
(Note 2)  "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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SALES OFFICES http://www.renesas.com

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

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.
7F, 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

Mixed Sources

Product group from well-managed
forests and other controlled sources
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