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Notice

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.

1. 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 prod-
ucts 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.

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

3. 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 responsi-
ble 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 aris-
ing from the use of these circuits, software, or information.

4. 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.

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

6. Renesas Electronics products are classified according to the following three quality grades: “Stand-
ard”, “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 Electron-
ics. 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 catego-
rized as “Specific” or for which the product is not intended where you have failed to obtain the prior
written consent of Renesas Electronics.
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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.

7. 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.

8. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semi-
conductor 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 sub-
ject 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 fail-
ure 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 manufac-
tured by you.

9. 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 Elec-
tronics 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 Elec-
tronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

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

11. Please contact a Renesas Electronics sales office if you have any questions regarding the informa-
tion 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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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage
notes on the products covered by this manual, refer to the relevant sections of the manual. If the
descriptions under General Precautions in the Handling of MPU/MCU Products and in the body of the
manual differ from each other, the description in the body of the manual takes precedence.

1.

Handling of unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in the

manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation with an
unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LS,
an associated shoot-through current flows internally, and malfunctions occur due to the false
recognition of the pin state as an input signal become possible. Unused pins should be handled
as described under Handling of Unused Pins in the manual.

Processing at power-on
The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states of pins
are not guaranteed from the moment when power is supplied until the reset process is
completed.

In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function
are not guaranteed from the moment when power is supplied until the power reaches the level at
which resetting has been specified.

Prohibition of access to reserved addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not
access these addresses; the correct operation of LSl is not guaranteed if they are accessed.

Clock signals

After applying a reset, only release the reset line after the operating clock signal has become
stable. When switching the clock signal during program execution, wait until the target clock signal
has stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock
signal. Moreover, when switching to a clock signal produced with an external resonator (or by an
external oscillator) while program execution is in progress, wait until the target clock signal is
stable.

Differences between products

Before changing from one product to another, i.e. to one with a different part number, confirm that

the change will not lead to problems.

— The characteristics of MPU/MCU in the same group but having different part numbers may differ
because of the differences in internal memory capacity and layout pattern. When changing to
products of different part numbers, implement a system-evaluation test for each of the products.
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Chapter 1

Overview

Chapter 1

1.1

Overview

The V850E/Dx3 - DJ3/DL3 is a product in Renesas Electronics V850 family of
single-chip microcontrollers designed for Automotive applications.

General

The V850E/Dx3 - DJ3/DL3 single-chip microcontroller is a member of Renesas
Electronics V850 32-bit RISC family, which match the performance gains
attainable with RISC-based controllers to the needs of embedded control
applications. The V850 CPU offers easy pipeline handling and programming,
resulting in compact code size comparable to 16-bit CISC CPUs.

The V850E/Dx3 - DJ3/DL3 provides an excellent combination of general
purpose peripheral functions, like serial communication interfaces (UART,
clocked Sl), Timers and measurement inputs (A/D converter), with dedicated
CAN network support. Control and driver for 6 stepper motors are included.

The device offers power-saving modes to manage the power consumption
effectively under varying conditions.

Thus equipped, the V850E/Dx3 - DJ3/DL3 is ideally suited for automotive
applications, like dashboard or body. It is also an excellent choice for other
applications where a combination of sophisticated peripheral functions and
CAN network support is required.

This specification covers the following devices of the family:

Family
Code

Product Code LCD Control

Internal Internal Other
Flash RAM Peripherals

DL3

pPD70F3427GD(A)-LML-QS-AX 1024 KB 60 KB LCD I/F

Full set
+ ext. Mem I/F

DJ3

puPD70F3426AGJ(A)-GAE-QS-AX | 2048 KB 84 KB LCD I/F Full set

DJ3

HPD70F3425GJ(A)-GAE-QS-AX | 1024 KB 32 KB LCD I/F Full set

DJ3

puPD70F3424GJ(A)-GAE-QS-AX 512 KB 24 KB LCD I/F Full set

DJ3

pPD70F3423GJ(A)-GAE-QS-AX 512 KB 20 KB LCD I/F, LCD C/D Reduced set

DJ3

DJ3

)-
)-
HPD70F3422GJ(A)-GAE-QS-AX 384 KB 20KB | LCDI/F,LCDC/D | Reduced set
HPD70F3421GJ(A)-GAE-QS-AX 256 KB 12KB | LCDI/F, LCDC/D | Reduced set

The following table gives a more detailed overview of the different derivates
and their major features.
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Chapter 2

Chapter 2 Pinout Information

2.1 Pin configuration pyPD70F3427
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Pinout Information

2.2 Pin configuration yPD70F3426A, uPD70F3425,
HPD70F3424
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Figure 2-2 Pin Configuration yPD70F3426A, pPD70F3425, uPD70F3424

Note CRXD2, CTXD2 not available on uPD70F3426A.
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Chapter 2 Pinout Information

2.3 Pin configuration yPD70F3423, uPD70F3422,
HPD70F3421

* pPD70F3423GJ
* pPD70F3422GJ
* pPD70F3421GJ
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Figure 2-3 Pin Configuration yPD70F3423, yPD70F3422, pyPD70F3421
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Chapter 2

Pinout Information

2.4 Pin Group information

Pin Groups 1x: Pins supplied by BVppsN°te!

1A: ( P00-06, P50-55, P84 )

1B: (P16-17, P30-31, P40-42, P46-47, P56-57, P100-103)
1C: ( P20-27, P34-37, P60-67 )

1D: ( P43-45, P80-83, P85)

Pin Groups 1x: Pins supplied by BVpps
1A: ( P00-06, P50-55, P84 )

1B: (P16-17, P30-31, P40-42, P46-47, P56-57, P100-103)
1C: ( P20-27, P34-37, P60-61)

1D: ( P62-67, P43-45, P80-83, P85)

Pin Group 2: Pins supplied by Vpps

2: (RESET, FLMDO, P07 )

Pin Group 3N°®1: GPIO and LCD Bus interface supplied by DVpps
3: ( P32-33, P86-87, P90-97, P104-107 )

Pin Group 3N°t2: GP|O and LCD Bus and external memory interface
supplied by DVpps

3: ( P32-33, P86-87, P90-97, P104-107, P141-142)

3A: (P94-97)

3B: ( P90-93)

3C: (P33, P104-107)

3D: (P32, P86-87, P141-142)

Pin Group 4: Stepper Motor outputs supplied by SMVpps

4A: (P110-117, P120-123)
4B: (P124-127, P130-137)

Pin Group 5: ADC Inputs supplied by AVpp
5: (P70...P715)

Pin Group 6N°t2: External memory Interface supplied by MVpps
6: (A0-23, D0-15, CS0-1, CS3-4, WAIT, RD, WR, BEO-1, P140)
6A: (RD, WR, BEO-1, P140)

6B: (CS0-1, CS3-4, WAIT)

6C: (D0-4)

6D: (D5-9)

6E: (D10-14)

6F: (D15, A0-3)

6G: (A4-18)

6H: (A9-13)

6l: (A14-18)

6J: (A19-23)

Pin Group 8: Voltage Comparator Inputs supplied by AVpp
8: ( VCMPO0-1)

Note2

Note 1. pPD70F3426A, yPD70F3425, uPD70F3424, yPD70F3423, uPD70F3422,
uPD70F3421
2. yPD70F3427
R01DS0049ED0210 Rev. 2.10 :{ENESAS 12
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Chapter 3 Absolute Maximum Ratings

Condition 1: T, =-40°C ~ +85°C,
Operation Modes: RUN, HALT, IDLE
Power dissipation: < 1.3W (uPD70F3427)
<1.2W (uPD70F3426A, yPD70F3425, yPD70F3424)
< 1.0W (uPD70F3423, yPD70F3422, yPD70F3421)
Duration: 15000 hours
Vgss =0V
Condition 2: T, =-40°C ~ +85°C,
Operation Modes: WATCH, Sub-WATCH, STOP, Sub-Clock CPU Operation
Power dissipation: < 0.5W
Duration: 15 years
Vggs =0V
Table 3-1 Absolute maximum ratings
Parameter Symbol Test Conditions Ratings 2 Unit
Supply voltage Vbps -0.5 ~ +6.5 \
AVpp -0.5 ~ +6.5
AVRer -0.5~+6.5 v
BVpps -0.5 ~ +6.5 %
DVpps -0.5 ~ +6.5 Vv
SMVpps -0.5 ~ +6.5 v
MVpps? -0.5~+6.5 Vv
AVgg -0.5 ~ +0.5 Vv
BVsgs -0.5~+0.5 v
DVsgs -0.5~+0.5 Vv
SMVggs -0.5 ~ +0.5 Vv
MVggs P -0.5 ~ +0.5 v
Input voltage Group 1 Vi V|1 <BVpps+ 0.5V -05~+6.5 Vv
Group 2 Vio Vi2 < Vpps + 0.5 V -05~+6.5 %
Group 3 Vi3 Vi3<DVpps+0.5V -0.5~+6.5 \
Group 4 Vi Vs < SMVpps + 0.5V -05~+6.5 %
g\r/(l):;JEFS’ 8 Via Via<AVpp+ 0.5V 05~ +65 Vv
Group 6 ° Vis Vim < MVpps + 0.5 V -0.5~+6.5 %
Special © Q?é’g)géb-g Vis 05~ +36 Vv
RO1DS0049ED0210 Rev. 2.10 :{ENESAS
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Chapter 3 Absolute Maximum Ratings
Table 3-1 Absolute maximum ratings (Continued)
Parameter Symbol Test Conditions Ratings 2 Unit
Output voltage Vo -0.5~+6.5 \Y
Operating temperature (ambient) Topr -40 ~ +85 °C
Storage temperature TsTeB -40 ~ +150 °C

a) Currents are average current over the given life time. Transient currents are not relevant as long as the aver-
age of transient is below the given value.
b) xxx yPD70F3427 only
©) These pins are for special use only and should not be used for other connections than specified. Pins operate
with the internal generated core voltage.

Note

Refer to “Pinout Information” on page 9 for pin to group association.

Vpps is the supply voltage for the internal voltage regulators applied to pins

Vppsx-

Vggs is the ground for the internal logic applied to pins Vggsy.

Aypp is the supply for analog part of the A/D converter.
Aygs is the ground for the analog part of the A/D converter.
BVpps is the supply voltage for the I/O buffers applied to pins BVppsy.

BVggs is the ground for the 1/O buffers applied to pins BVggsy.

DVpps is the supply voltage for the I/O buffers that support the LCD bus I/F

applied to pins DVppsy.

DVggs is the ground for the 1/0 buffers that support the LCD bus I/F applied

to pins DVggsy.

SMVpps is the supply voltage for the I/O buffers of the stepper motor

drivers applied to pins SMVppsy.

SMVggs is the ground for the 1/O buffers of the stepper motor drivers

applied to pins SMVggsy.
pPD70F3427 only:

MVpps is the supply voltage for the I/O buffers of the external memory

interface applied to pins MVppsy.

MVggs5 is the ground for the I/O buffers of the external memory interface

applied to pins MVggsy
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Chapter 3

Absolute Maximum Ratings

Table 3-2 Absolute maximum ratings currents

Parameter Symbol Test Conditions af/‘::ilnggesa F::,aet;rll(g: Unit
Output 1 pin loLd Groups 1A, 1B, 1C, 1D 30 50 mA
current low ™| oins loLasa | Group 1A 50 100 mA
All pins loLatg | Group 1B 50 100 mA
All pins loLatsag | Sum of Groups 1A, 1B 100 200 mA
All pins loLatc | Group 1C 50 100 mA
All pins loLaip | Group 1D 50 100 mA
All pins loLatscp | Sum of Groups 1C, 1D 100 200 mA
1 pin loLs Group 3 ° 30 50 mA
All pins loLas 50 100 mA
1 pin loLs Groups 3A, 3B, 3C, 3D d 30 50 mA
All pins loLA3 50 100 mA
All pins loLassag | Sum of Groups 3A, 3B o 100 200 mA
All pins loLasscp | Sum of Groups 3C, 3D © 100 200 mA
1 pin loLaa Group 4A 45 55 mA
All pins loLaga 200 270 mA
1 pin loLsB Group 4B 45 55 mA
All pins loLa4B 200 270 mA
All pins loLs Group 5 © 32 32
1 pin loLs Group 69 30 50 mA
All pins loLAG 70 300 mA
All pins loLs Group 8 © 4 4 mA
Output 1 pin loH1 Groups 1A, 1B, 1C, 1D -30 -50 mA
current high "\ oins lonata | Group 1A 50 -100 mA
All pins lonatg | Group 1B -50 -100 mA
All pins lona1sag | Sum of Groups 1A, 1B -100 -200 mA
All pins lonaic | Group 1C -50 -100 mA
All pins lonatp | Group 1D -50 -100 mA
All pins lonatscp | Sum of Groups 1C, 1D -100 -200 mA
1 pin lons Group 3¢ -30 -50 mA
All pins loHas -50 -100 mA
1 pin loH3 Groups 3A, 3B, 3C, 3D d -30 -50 mA
All pins loHA3 -50 -100 mA
All pins lonazsag | Sum of Groups 3A, 3B o -100 -200 mA
All pins lonassco | Sum of Groups 3C, 3D ¢ -100 -200 mA
1 pin loH4A Group 4A -45 -55 mA
All pins loHasA -200 -270 mA
1 pin loH4B Group 4B -45 -55 mA
All pins lonas4B -200 -270 mA
R0O1DS0049ED0210 Rev. 2.10 RENESAS 15
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Chapter 3

Absolute Maximum Ratings

Table 3-2 Absolute maximum ratings currents (Continued)

Parameter Symbol Test Conditions :/::Lnggesa Rpaet;rll(g: Unit

Output All pins loHs Group 5 © -32 -32 mA
current high 4" lone | Group 6 9 .30 50 mA
All pins loHas -70 -300 mA

All pins loHs Group 8 © -4 -4 mA

2

the average of transient is below the given value.

o

© Qo

e

The peak current sets the limit for short term current flows.
UPD70F3426A, uPD70F3425, uPD70F3424, yPD70F3423, yPD70F3422, yPD70F3421
uPD70F3427 only
Group 5 and group 8 have no output capability. This value is needed as reference, because injected current

can influence the device in the same way as an output stage.
Injected currents that may flow through any or both input pins of the Voltage-Comparators VCMP0O, VCMP1
are included within the given parameter.

Table 3-3 Power Supply Restrictions

Average currents are average current over the given life time. Transient currents are not relevant as long as

Parameter Symbol Test Conditions Ratings Unit
Supply voltage up/
dOV?IE {amp ag P VDDRAMP <50 V/ms
Low voltage Vpps < 3.2V,
duration P AVpps < 3.2V,
SMVDDS < 32V, . .
tvDD5Low DVpps < 3.0V, indefinite s
BVDDS < SOV,

MVDD5 < 3.0V ¢

8 Not tested in production

©  (UPD70F3427).

Note 1.

No device damage and no flash data loss.

This specification denotes this as:
Vggs = BVggs = DVggs5 = SMVgg5 = AVgg = MVggs (WPD70F3427) =0 V

A low resistive connection of all VSS pins on the PCB has to be ensured.

2. Alow resistive connection of all Vpps, pins among each other has to be
ensured.

R0O1DS0049ED0210 Rev. 2.10
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Chapter 4

General Characteristics

Chapter 4

General Characteristics

4.1 Requirements for external connections
A low resistive connection of all VSS pins on the PCB has to be ensured.
In the following this specification denotes this as:
Vsss = BVsgs = DVggs = SMVggs = MVggs "¢ = AVgg = 0 V
A low resistive connection of the following supply pins hast to be ensured:
* all Vppsy pins among each other
¢ all BVppsy pins among each other
¢ all SMVppsy pins among each other
* all DVppsy pins among each other
* all MVpps, pins among each other Note
Note pPD70F3427 only
4.2 Capacitance connected to REGCx
The device requires to connect capacitors with the following parameters to
each of the pins REGCO0, REGC1 and REGC2 individually.
The pins REGCO0, REGC1, REGC2 must not be connected externally.
Table 4-1 External Capacitance Requirement
Test : .
Parameter Symbol Conditions Min. Typ Max. Unit
Capacitance Crec 3.3 4.7 10 pF
ESR of capacitance Cesr FO = 100kHz 0.6 Q
RO1DS0049ED0210 Rev. 2.10 :{ENESAS 17
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Chapter 4 General Characteristics
4.3 Main Oscillator Characteristics
Conditions Ty =-40°C ~ +85°C,

DVpps=3.0V ~55V,BVpp5=3.0V ~55YV,

MVpps=3.0V ~ 5.5V (uPD70F3427 only),

AVpp =32V ~55V,SMVpps=32V ~55Y,

Vpps =32V ~55YV,

VSSS = BVSSS = DVSSS = SMVSSS = AVSS = MVSSS (UPD7OF3427 only) =0V

A ceramic or crystal resonator has to be connected to the main clock input pins

as shown in Figure 4-1.

Note 1. Referto “Power On Clear”on page 81 for further functional restriction.
2. Values of C4, C, and R depend on the used crystal or resonator and must
be specified in cooperation with crystal/resonator manufacturer.
‘ X1 X2 ‘
| R |
| Qu |
:[— c1' T c2'
Figure 4-1 Recommended Main Oscillator Circuit
Caution 1. External clock input is prohibited.

2. When using the main system clock oscillator, wire as follows in the area
enclosed by the broken lines in the above figure to avoid an adverse effect
from wiring capacitance.

e Keep the wiring length as short as possible.

* Do not cross the wiring with the other signal lines.

* Do not route the wiring near a signal line through which a high fluctuating
current flows.

e Always make the ground point of the oscillator capacitor the same
potential as Vgg.

* Do not ground the capacitor to a ground pattern through which a high
current flows.

e Do not fetch signals from the oscillator.

RO1DS0049ED0210 Rev. 2.10 :{ENESAS 18
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Chapter 4 General Characteristics

Table 4-2 Main Oscillator Characteristics

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Oscillation stabilization time Tost 0OSC MODE 162 ms
X1, X2 Oscillator Frequency fosc 3.6 4.0 4.4 MHz

a) TosT depends on the external crystal. Value might be improved after evaluation

Remark These values are valid only for crystal operation.

Table 4-3 Main Oscillator Characteristics - Crystal Type NDK LN-G8-1404

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Oscillation stabilization time TosT OSC MODE 102 ms
X1, X2 Oscillator Frequency fosc 3.6 4.0 4.4 MHz
a) The given oscillation stabilization time is valid exclusively in case the below mentioned crystal-
type from the manufacturer NDK is used for the main-oscillator operation. Beside the applica-
tion of this specific crystal type, the PCB-design and capacitance configuration must ensure
proper operation of the crystal enbling a load capacitance of about C, =12 pF. This parameter
has to be verified by a dedicated crystal-evaluation based on the final PCB.
NDK Spec. No.:  LN-G8-1404
Holder: AT-51GW
Frequency: 4.000 MHz
RO1DS0049ED0210 Rev. 2.10 :{ENESAS 19
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Chapter 4

General Characteristics

4.4 Sub-Oscillator Characteristics

Conditions Ty =-40°C ~ +85°C,
DVpps=3.0V ~ 5.5V, BVpps=3.0V ~ 55V,
AVpp =32V ~55V, SMVpps =32V ~ 55V,
MVpps = 3.0 V ~ 5.5 V (uPD70F3427 only),
Vpps =32V ~55V,
VSSS = BVSSS = DVSSS = SMVSSS = AVSS = MVSSS (UPD7OF3427 onIy) =0V

A crystal resonator has to be connected to the sub clock input pins as shown in
Figure 4-2.

Note 1.

Refer to “Power On Clear” on page 81 for further functional restriction.

2. Values of Cgq, Cgo and Rg depend on the used crystal and must be

specified in cooperation with crystal manufacturer.

Figure 4-2 Recommended Sub Oscillator Circuit

Caution 1. External clock input is prohibited.

2. When using the sub system clock oscillator, wire as follows in the area
enclosed by the broken lines in the above figure to avoid an adverse effect
from wiring capacitance.

Keep the wiring length as short as possible.
Do not cross the wiring with the other signal lines.

Do not route the wiring near a signal line through which a high fluctuating
current flows.

Always make the ground point of the oscillator capacitor the same
potential as Vgg.

Do not ground the capacitor to a ground pattern through which a high
current flows.

Do not fetch signals from the oscillator.

R01DS0049ED0210 Rev. 2.10 :{ENESAS 20
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Chapter 4 General Characteristics

Table 4-4 Sub Oscillator Characteristics

Parameter Symbol | Test Conditions Min. Typ Max Unit
XT1,XT2 Oscillator Frequency fsosc 32 32.768 35 KHz
Sub oscillator stabilization time TsosT 58 s

a) TsosTt depends on the external crystal. Value might be improved after evaluation

Remark These values are valid only for crystal operation.

4.5 Peripheral PLL Characteristics

Conditions Tp =-40°C ~ +85°C,
DVpps=3.0V ~ 5.5V, BVpps=3.0V ~55,
AVpp =32V ~55V, SMVpps =32V ~ 55,
MVpps=3.0V ~ 5.5V (uPD70F3427 only),
Vpps =32V ~55V,
VSSS = BVSSS = DVSSS = SMVSSS = AVSS = MVSSS (UPD7OF3427 only) =0V

Note Refer to “Power On Clear” on page 81 for further functional restriction.

Table 4-5 Peripheral PLL Characteristics

Parameter Symbol | Test Conditions MIN. TYP. MAX. Unit
PLL Startup Time TpsT OSC MODE 1.2 ms
PLL Output period jitter @ Tpy Peak to peak 1 ns
PLL Long term jitter @ Ty Time = 20us 2 ns

a) Not tested in production. Specified by design.

R01DS0049ED0210 Rev. 2.10 :{ENESAS 21
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Chapter 4 General Characteristics
4.6 Spread Spectrum PLL Characteristics
Conditions Ty =-40°C ~ +85°C,
DVpps=3.0V ~55V,BVpps=3.0V ~5.5YV,
AVpp =32V ~55V,SMVppg=3.2V ~55Y,
MVpps=3.0V ~ 5.5V (UPD70F3427 only),
Vpps =32V ~5.5YV,
VSSS = BVSSS = DVSSS = SMVSSS = AVSS = MVSSS (UPD7OF3427 onIy) =0V
Note Referto “Power On Clear” on page 81 for further functional restriction.
Table 4-6 Spread Spectrum PLL Characteristics
Parameter Symbol | Test Conditions MIN. TYP. MAX. Unit
SSCG Startup Time TsscasT OSC MODE 1.2 ms
SSCG Frequency modulation OSC MODE, o
a . o 0 +4.2 %
range dither setting: 3%
DITHER OSC MODE
dither setting: 5% +6.8 %
SSCG center frequency during f 1.0~
dithering 2 DITHER frominal
SSCG modulation frequency 2 SCFMC1-0="P
f 00 35 40 46 KkHz
Mod 01 41 50 55
10 49 60 63

a) Not tested in production. Specified by design.
b) " The typical modulation frequency can be selected by register SCFMC.

4.7 Ring Oscillator Characteristics
Conditions T, =-40°C ~ +85°C,
DVpps=3.0V ~55V,BVpps=3.0V ~5.5YV,
AVpp =32V ~55V,SMVpps=32V ~55Y,
MVpps=3.0V ~ 5.5V (uPD70F3427 only),
Vpps =32V ~5.5YV,
VSSS = BVSSS = DVSSS = SMVSS5 = AVSS = MVSSS (HPD70F3427 only) =0V
Note Refer to “Power On Clear” on page 81 for further functional restriction.
Table 4-7 Ring Oscillator Characteristics
Parameter Symbol | Test Conditions Min. Typ Max Unit
Ring Oscillator Frequency fRING 200 240 300 KHz
Ring oscillator Stabilization
Tlmge a TROST 20 IJS

a) Not tested in production. Specified by design.
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Chapter 4

General Characteristics

4.8 1/0 Capacitances
Conditions Ty =-40°C ~ +85°C,
DVpps=3.0V ~55V,BVpp5=3.0V ~55YV,
AVpp =32V ~55V,SMVppg=3.2V ~55Y,
MVpps=3.0V ~ 5.5V (UPD70F3427 only),
Vpps =32V ~55V,
VSSS = BVSSS = DVSSS = SMVSSS = AVSS = MVSSS (UPD7OF3427 onIy) =0V
Note Referto “Power On Clear” on page 81 for further functional restriction.
Table 4-8 1/O Characteristics
Parameter Symbol | Test Conditions MIN. TYP. MAX. Unit
Input capacitance C 10 pF
Input/output capacitance, Cio fc=1MHz 15 oF

all I/0 pins except group 4

Unmeasured pins

Input/output capacitance Group

4

returnedto 0 V
Cios 30 pF

R0O1DS0049ED0210 Re
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Chapter 5 Operation Conditions
5.1 CPU Clock
Conditions T, =-40°C ~ +85°C,

DVpps=3.0V ~55V,BVpps=3.0V ~5.5YV,

AVpp =32V ~55V,SMVpps=32V ~55Y,

MVpps=3.0V ~ 5.5V (uPD70F3427 only),

Vpps =32V ~5.5YV,

VSSS = BVSSS = DVSSS = SMVSSS = AVSS = MVSSS = (HPD7OF3427 only) =0V

Note Refer to “Power On Clear” on page 81 for further functional restriction.
Table 5-1 CPU Clock Frequencies
Clock Mode CPU Operation
Prescale Operation Mode Device Clock Frequency
[MHZz]
OSC mode n/a 4
OSC mode, PLL x8 1/2 16
OSC mode, PLL x8 n/a 32
OSC mode, SSCG x12 1/6 all 8
OSC mode, SSCG x16 1/4 16
OSC mode, SSCG x12 1/2 24
all modes
OSC mode, SSCG x16 1/2 32
OSC mode, SSCG x12 1 uPD70F3427, 48
UPD70F3426A,
OSC mode, SSCG x16 » LUPD70F3425, 64
UPD70F3424
OSC mode, Ring OSC n/a " 0.2
a

OSC mode, Sub OSC n/a 0.032
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Chapter 5

Operation Conditions

Peripheral Clock

Conditions Ty =-40°C ~ +85°C,
DVpps=3.0V ~55V,BVpps=3.0V ~5.5YV,
AVpp =32V ~55V,SMVppg=3.2V ~55Y,
MVpps=3.0V ~ 5.5V (UPD70F3427 only),
Vpps =32V ~5.5YV,
Vgss = BVggs = DVgg5 = SMVggs = AVgg = MVggs = (WPD70F3427 only) =0 V
Note Referto “Power On Clear” on page 81 for further functional restriction.
Table 5-2 Peripheral Clock Frequencies
Clock Clock Source Max Unit
PCLKO - 1 Main OSC 4 MHz
Main OSC, PLL x 8 16, 8 MHz
PCLK2 - 15 Main OSC 4,2,..,1/2048 MHz
IICLK Main OSC 4 MHz
Main OSC, PLL x8
322 MHz
Main OSC, SSCG
SPCLKO - 1 Main OSC 4 MHz
Main OSC, PLL x8 b
Main OSC, SSCG 1.8 MRz
SPCLK2 - 15 Main OSC
Main OSC, SSCG 4,2 ...1/2048 MHz
FOUT (CLKOUT) Main OSC, PLL x8 32 MHz
Main OSC, SSCG 32¢ MHz
Main OSC 4 MHz
Ring OSC 0.2 MHz
Sub OSC 0.032 MHz
LCDCLK Main OSC 4 MHz
Ring OSC 0.2 MHz
Sub OSC 0.032 MHz
WTCLK Main OSC 4 MHz
Ring OSC 0.2 MHz
Sub OSC 0.032 MHz
WDTCLK Main OSC 4 MHz
Ring OSC 0.2 MHz
Sub OSC 0.032 MHz
WCTCLK Main OSC 4 MHz
PCLK1 see PCLK1 MHz
) needs to be ensured by proper configuration of the IICLK divider.
b) needs to be ensured by proper configuration of the SPCLK divider.
©) needs to be ensured by proper configuration of the FOUT (CLKOUT) divider.
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Chapter 5

Operation Conditions

5.3

Conditions

Note

5.3.1

Note

Table 5-3

AC Load Condition - Single Pin Switching

Tp = -40°C ~ +85°C,

DVpps=3.0V ~ 5.5V, BVpps=3.0V ~ 55V,

AVpp =32V ~55V, SMVpps=3.2V ~ 5.5 V,

MVpps = 3.0 V ~ 5.5 V (uPD70F3427 only),

Vpps =32V ~55V,

VSSS = BVSSS = DVSSS = SMVSSS = AVSS = MVSSS = (HPD70F3427 only) =0V

Full device operation is only available, when the supply voltage Vppsg is above
the maximum threshold voltage. The device may stop operation due to reset
condition generated by POC, if the supply voltage dropps below the given max
threshold voltage. Refer to “Power On Clear” on page 81.on page 95 for further
details.

Output Pins - Single Pin Switching

1. Not tested in production. Specified by design.

2. Special care must be taken for the power supply when high capacitive
loads are switched. The buffers change from limited to unlimited mode
when the output voltage is near to the supply or ground. At that time a
current peak is driven to the load thus drawing a peak current on the
supply. This will generate noise and may deteriorate the observed slopes
at neighbor pins in the same pin group, when they switch at the same time.

AC Load Condition - Single Pin Switching

Parameter

. Test . .
Pin Group Symbol Conditions Min. Typ Max. Unit

Capacitive load per
pin (Single pin)?

Capacitive load per
pin (Multiple pins)d

fswiteh <
Cis 100 kHz 1 nF

1,2b 3, 4, 6°

fswitch <
CLM 1 MHz 300 pF

a)

The specified parameter does represent the maximum capacitive load one pin of one pin group is able to drive

in case only that single pin is driving the specified capacitive load by switching its output level.

In case more than one pin within one pin group need to drive that capacitive load dynamically they must be
switched consecutively. Do not switch more than one port-pin at a given time.

The given specification is valid for the condition the concerned pin is operating in Limit2 drive-strength-control-
mode (5mA. Except Pin Group 4).

b)

The condition is only valid for pin P07 of pin group 2.

©) Pin group 6 exists for the derivative yPD70F3427 only.

d)

Multiple pins may switch simultanously.
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Chapter 5 Operation Conditions
5.3.2 Input Pins - Capacitive Loading
Note The maximum capacitive load that is allowed to be applied to a single ADC-
Input channel, a voltage comparator input or a single port-input can be derived
by examining the given parameters of:
e Injected Current
* Supply Voltage ramp down (refer to “Power Supply Restrictions* on
page 16)
* Absolute Maximum Ratings
Caution When determining the maximum capacitive load according to the given
parameters mentioned above, it must be secured that a possible back current
being supplied by the external capacitor must never exceed the given
maximum ratings.
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Chapter 6 DC Characteristics

Chapter 6 DC Characteristics

6.1 General DC Characteristics

Conditions Tp =-40°C ~ +85°C,
DVpps=3.0V ~ 5.5V, BVpps=3.0V ~5.5V,
AVpp =32V ~55V, SMVpps=32V ~55V,
MVpps=3.0V ~ 5.5V (uPD70F3427 only),
Vpps =32V ~55V,
Vgss5 = BVggs = DVggs = SMVSSS =AVgg=MVggs = (uPD70F3427 only) =0V

Note Refer to “Power On Clear” on page 81 for further functional restriction.

Table 6-1 Input Leakage Current

Parameter Pin Group Symbol cor;l;;ei:itons Min. Typ ETD o
Input leakage ja i1 0 ET/;/[L:: -1 +1 pA
2 ILi2 0 :/;;lsl;z -1 +1 WA

3 ILia ° BT/[\)/EI)SC -1 + WA

5 LA 0 <A=V\I;IIZ)<= -0.2 +0.2 HA

6 ILie ° ,;K,;lgsc -1 + WA

8 ILiaD ° <:V\|;ID<= 2 * HA

4 lus OS<I\;V\QD<5= =10 +10 WA

Lr;Legyt%d Current per Al iy D +2 mA
Ejle;tne: bC,qu rrent 5 lINg -15 32 mA

a) The pull-down resistor of P05 is active during RESET and must be switched-off during input leakage current
measurement. Otherwise the pull-down resistor cause unintended current flow.

b} The injected current will not be tested during production. Value will be verified by evaluation.
The total current per pin group (injected plus operating) has to be in the limits of the absolute maximum ratings
for output currents (values for output current low and output current high).
The operation voltage must stay in the limits of the operating conditions. The user has to make sure that the
injected current does not pull the supplied voltage outside of the operating conditions.

¢ The accuracy of the ADC specified in this document is only valid when the sum of all curents of pin group 5 is
in the range of -15 mA to +32 mA.
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Chapter 6

DC Characteristics

6.2

Pin Group 1

Pin Groups 1x: Pins supplied by BVpps

e 1A:(
e 1B: (
e 1C: (
1D: (

P00-06, P50-55, P84 )
P16-17, P30-31, P40-42, P46-47, P56-57, P100-103)
P20-27, P34-37, P60-67 )
P43-45, P80-83, P85)

Conditions Ty =-40°C ~ +85°C,
DVpps=3.0V ~55V,BVpps=4.0V ~5.5YV,
AVpp =32V ~55V,SMVpps=32V ~55Y,
MVpps=3.0V ~ 5.5V (uPD70F3427 only),
Vpps =32V ~5.5YV,
Vsss = BVggs = DVggs = SMVggs = AVgg =0V,
MVgg5 = 0 V (MPD70F3427 only)
Note Referto “Power On Clear” on page 81 for further functional restriction.
Table 6-2 Pin Group 1 Normal Operating Range
Parameter mlzic?ea Gl:ci:lp Symbol CorI:ieifitons Min. Typ Max. Unit
Input voltage high Schmitt1 1 ViH1 0.7 BVpps BVpps \%
Schmitt2 1 Vine 0.8 BVpps BVpps Vv
CMOSH 1 Vina 0.7 BVpps BVpps Y%
CMOS2 1 ViHa 0.8 BVpps BVpps v
Input voltage low Schmitt1 1 Vi1 0 0.3 BVpps \
Schmitt2 1 VLo 0 0.4BVpps | V
CMOST 1 ViLs 0 0.3BVpps | V
CMOS2 1 ViLa 0 0.4BVpps | V
Input hysteresis ® Schmitt1 1 Viy1 150 mV
Schmitt2 1 Viva 150 mV
Output voltage high Limit1 1 Vou lon=-2.0mA | BVpps - 0.45 \
Limit2 1 Vou |lon=-5.0mA | BVpps-0.45 %
Output voltage low Limit1 1 VoL loL=2.0mA 0.45 \'
Limit2 1 VoL | loL=5.0mA 0.45 Vv
Maximum output Limit1 loHm1 2 -12 mA
short circuit current . Vou=0V
high Limit2 loHmz2 -5 -30 mA
Maximum output Limit1 1 loLm1 2 12 mA
short circuit current . VoL =BVpps
low Limit2 loLmz 5 30 mA

8 CMOS1, CMOS2, Schmitt1 and Schmitt2 denote the non-schmitt and the two schmitt trigger input character-

istics of the device pins. This characteristic can be selected bitwise by software.

Limit1 and Limit2 denote the two output characteristics with current limit functionality of the device pins. The

characteristic can be selected bitwise by software.
Not tested in production. Specified by design.
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Chapter 6

DC Characteristics

Conditions Tp =-40°C ~ +85°C,
DVpps=3.0V ~ 5.5V, BVpps=3.0V ~ 4.0V,
AVpp=3.2V ~ 5.5V, SMVpps=3.2V ~ 55,
MVpps=3.0V ~ 5.5V (UPD70F3427 only),
Vpps =32V ~55V,
Vsss = BVggs = DVggs5 = SMVggs = AVgg =0V,
MVggs = 0 V (WPD70F3427 only)

Note Referto “Power On Clear” on page 81 for further functional restriction.

Table 6-3 Pin Group 1 Low Voltage Operating Range

Parameter ng; a Gl:citp Symbol CorI:leifitons Min. Typ Max. Unit

Input voltage high Schmitt1 1 ViH1 0.7 BVpps BVpps \'%

Schmitt2 1 Vige 0.8 BVpps BVpps \Y

CMOS1 1 Vins 0.7 BVpps BVpps \Y

CMOS2 1 Vg 0.8 BVpps BVpps \Y

Input voltage low Schmitt1 1 VL1 0 0.3 BVpps \

Schmitt2 1 VLo 0 0.35BVpps | V

CMOS1 1 ViLs 0 0.3 BVpps \Y

CMOs2 1 ViLg 0 0.4 BVpps \Y

Input hysteresis P Schmitt1 1 Viv1 100 mV

Schmitt2 1 Vuyo 100 mV

Output voltage high Limit1 1 Vou lon=-1.0mA | BVpp5-0.45 \

Limit2 1 Von |lon=-2.0mA | BVpps-0.45 \Y

Output voltage low Limit1 1 VoL loL=1.0mA 0.45 \'

Limit2 1 VoL loL =2.0mA 0.45 \Y

Maximum output Limit1 lonm1 -1 mA
short circuit current . Vou=0V

high Limit2 1 loHm2 -2 mA

Maximum output Limit1 loLm1 1 mA

Isor:;rt circuit current Limit2 oLz VoL = BVpps 5 A

8 CMOS1, CMOS2, Schmitt1 and Schmitt2 denote the non-schmitt and the two schmitt trigger input character-

istics of the device pins. This characteristic can be selected bitwise by software.

Limit1 and Limit2 denote the two output characteristics with current limit functionality of the device pins. The

characteristic can be selected bitwise by software.
Not tested in production. Specified by design.
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Chapter 6

DC Characteristics

Conditions T, =-40°C ~ +85°C,

DVpps = 3.0V ~ 5.5V, BVpps = 3.0V ~ 5.5V,
AVpp = 3.2V ~ 5.5V, SMVpps = 3.2V ~ 5.5 V,
MVpps=3.0V ~ 5.5V (uPD70F3427 only),
Vpps = 3.2V ~ 5.5V,

Vsss = BVggs = DVggs5 = SMVggs = AVgg =0V,
MVggs = 0 V (MPD70F3427 only)

Note Referto “Power On Clear” on page 81 for further functional restriction.

Table 6-4 Pin P05 pulldown resistor

Pin Pin Test . .

Parameter mode Group Symbol Conditions Min. Typ Max. Unit

Pull down resistor P05 Vep 14 28 56 kQ
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Chapter 6 DC Characteristics
6.3 Pin group 2: RESET and FLMDO
Conditions Ty =-40°C ~ +85°C,
DVpps=3.0V ~55V,BVpps=3.0V ~5.5YV,
AVpp =32V ~55V,SMVppg=3.2V ~55Y,
MVpps=3.0V ~ 5.5V (UPD70F3427 only),
Vpps =32V ~5.5YV,
Vsss = BVggs = DVggs = SMVggs = AVgs =0V,
MVggs = 0 V (WPD70F3427 only)
Note Refer to “Power On Clear” on page 81 for further functional restriction.
Table 6-5 Pin Group 2 (except P07) Normal Operating Range
Pin Pin Test . q
Parameter mode Group Symbol Conditions Min. Typ Max. Unit
Input voltage high Schmitt1 2 ViH1 0.7 Vppso Vbpso \
Input voltage low Schmitt1 2 ViL 0 0.3 Vppso \'%
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Chapter 6

DC Characteristics

6.4 Pin group 2: P07

Conditions Ty =-40°C ~ +85°C,

DVpps=3.0V ~ 5.5V, BVpps=3.0V ~ 55V,
AVpp = 3.2V ~ 5.5V, SMVpps = 3.2V ~ 5.5 V,
MVpps=3.0V ~ 5.5V (UPD70F3427 only),
Vpps =32V ~55V,

Vsss = BVsss = DVgg5 = SMVggs = AVgs =0V,
MVggs = 0 V (WPD70F3427 only)

Note Refer to “Power On Clear” on page 81 for further functional restriction.

Table 6-6 P07 Normal Voltage Operating Range

Parameter mop(i;; a | Symbol Cor-il;:i?itons Min Typ Max Unit
Input Voltage High Schmitt1 ViH1 0.7 Vppso VD52 \
Schmitt2 Vin2 0.8 Vppsa Vpps2 \Y
CMOSsH1 Vius 0.7 Vppsz Vbpso \Y
CMOS2 Viha 0.8 Vppsa Vbpso \
Input Voltage Low Schmitt1 ViL1 0 0.3 Vppsa \'%
Schmitt2 Vi 0 0.5 Vpps2
CMOS1 ViLs 0 0.3 Vppsa \
CMOs2 VL4 0 0.5 Vppso \Y
Input Voltage Schmitt1 VHui 150 mV
Hysteresis ° Schmitt2 | Vi 150 mv
Output voltage high Limit1 Vou loy=-2.0mA | Vppso-0.45 \'
Limit2 Vor lon=-5.0mA | Vppss - 0.45 \
Output voltage low Limit1 VoL loL=2.0mA 0.45 \
Limit2 VoL loL =5.0 mA 0.45 \Y
Maximum output Limit1 loHm1 2 mA
short circuit current . Vou=0V
high Limit2 loHmz -5 mA
Maximum output Limit1 loLm1 2 mA
i)r:/\c/)rt circuit current Limit2 oL VoL = Vppse 5 A

8 CMOS1, CMOS2, Schmitt1 and Schmitt 2 denote the non-schmitt trigger and the schmitt trigger input charac-
teristics of the device pins. This characteristic can be selected bitwise by software.

b)

Not tested in production. Specified by design.
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Chapter 6

DC Characteristics

Conditions T, =-40°C ~ +85°C,

DVpps = 3.0V ~ 5.5V, BVpps = 3.0V ~ 5.5V,
AVpp = 3.2V ~ 5.5V, SMVpps = 3.2V ~ 5.5 V,
MVpps=3.0V ~ 5.5V (uPD70F3427 only),
Vpps = 3.2V ~ 4.0V,

Vsss = BVggs = DVggs5 = SMVggs = AVgg =0V,
MVggs = 0 V (MPD70F3427 only)

Note Referto “Power On Clear” on page 81 for further functional restriction.
Table 6-7 P07 Low Voltage Operating Range
Parameter ng; a | Symbol Cor.il;leifitons Min Typ Max Unit
Input Voltage High Schmitt1 ViH1 0.7 Vpps2 \'%
Schmitt2 Vine 0.8 Vppsa
CMOS1 |  Vj 0.7 Vpps2 Voos2
CMOSs2 Vil 0.8 Vppsz
Input Voltage Low Schmitt1 ViL4 0 0.3 Vppso \
Schmitt2 Vi 0 0.35 Vppso \'%
CMOSsH1 Vi3 0.3 Vpps2
CMOS2 | V4 0.5 Vppsa
Input Voltage Schmitt1 Vi 100 mV
Hysteresis ° sehmit2 | Vi 100 mv
Output voltage high Limit1 Vou lon=-1.0mA | Vppso - 0.45 \
Limit2 Vou | lon=-20mA | Vppss-0.45 Vv
Output voltage low Limit1 VoL loL = 1.0 mA 0.45 \'
Limit2 VoL loL = 2.0 mA 0.45 Vv
Maximum output Limit1 lonm1 -1 mA
short circuit current . Voy=0V
high Limit2 loHm2 -2 mA
Maximum output Limit1 loLm1 1 mA
Isor:;rt circuit current Limit2 oLz VoL = Vppse 5 A

a)

CMOS1, CMOS2, Schmitt1 and Schmitt2 denote the non-schmitt trigger and the schmitt trigger input charac-

teristics of the device pins. This characteristic can be selected bitwise by software.

b)

Not tested in production. Specified by design.
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Chapter 6 DC Characteristics

6.5 Analog Input

This chapter describes the digital functions available at the pins supplied by
AVDD. The number of available analog conversion channels differ between the
devices. VCMPO/1 have no digital function.

¢ Pin Group 5: Pins supplied by AVpp
5: (P70 .. P715)
Digital buffer function is only available for P70..P715.

* Pin Group 8: Pins supplied by AVpp
8: (VCMPO, VCMP1)
VCMPO and VCMP1 have only analog comparator function.

Conditions Tp =-40°C ~ +85°C,
DVpps=3.0V ~ 5.5V, BVpps=3.0V ~55,
AVpp =32V ~55V,SMVpps =32V ~ 5.5V,
MVpps=3.0V ~ 5.5V (uPD70F3427 only),
Vpps =32V ~55V,
Vsss = BVggs = DVggs5 = SMVggs = AVgg =0V,
MVggs = 0 V (WPD70F3427 only)

Note Referto “Power On Clear” on page 81 for further functional restriction.

Table 6-8 Pin Group 5 Normal Operating Range

Parameter ng; a | Symbol Co::ifitons Min Typ Max Unit
Input Voltage High Schmitt1 Vil 0.7 AVpps AVpps \
Schmitt2 V2 0.8 AVpps AVpps \Y
Input Voltage Low Schmitt1 ViL1 0 0.3 AVpps \'
Schmitt2 Viho 0 0.5 AVpps Vv
Input Voltage Schmitt1 VHui 150 mV
Hysteresis ° Sehmitt2 | Vy 150 mv
a) Schmitt1 and Schmitt2 denote the schmitt trigger input characteristics of the device pins.
b) Not tested in production. Specified by design.
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Conditions T, =-40°C ~ +85°C,

DVpps=3.0V ~ 5.5V, BVpps=3.0V ~ 5.5V,

AVpp =32V ~ 4.0V, SMVpps=3.2V ~ 5.5 V,

MVpps=3.0V ~ 5.5V (uPD70F3427 only),

Vpps =32V ~ 55V,

VSSS = BVSSS = DVSSS = SMVSSS = AVSS = MVSSS (UPD7OF3427 only) =0V

Note Refer to “Power On Clear” on page 81 for further functional restriction.
Table 6-9 Pin Group 5 Low Voltage Operating Range
Pin Test . .
Parameter mode 2 Symbol Conditions Min Typ Max Unit
Input Voltage High Schmitt1 Vin1 0.7 AVpps AVpps \'%
Schmitt2 V|H2 0.8 AVDD5 AVDDS \
Input Voltage Low Schmitt1 ViL4 0 0.3 AVpps \
Schmitt2 V|H2 0 0.35 AVDD5 \
Input Voltage Schmitt1 Vun 150 mV
i D
Hysteresis sehmit2 | Vi 150 mv

a)
b)

Schmitt1 and Schmitt2 denote the schmitt trigger input characteristics of the device pins.
Not tested in production. Specified by design.
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6.6 Pin Group 3: GPIO and LCD Bus Interface

Note

(WPD70F3426A, pPD70F3425, yPD70F3424,
pPD70F3423, yPD70F3422, yPD70F3421)

* Pin Group 3: GPIO and LCD Bus interface supplied by DVpps
3: ( P32-33, P86-87, P90-97, P104-107 )

and pPD70F3421.

Conditions T, =-40°C ~ +85°C,

DVpps = 4.0 V ~ 5.5V, BVpps = 3.0V ~ 5.5V,
AVpp = 3.2V ~ 5.5V, SMVpps = 3.2V ~ 5.5 V,
Vpps =32V ~ 5.5V,

Vsss = BVggs = DVggs = SMVggs = AVgg =0 V

Note Refer to “Power On Clear” on page 81 for further functional restriction.

Table 6-10 Pin Group 3 Normal Operating Range

LCD bus function on these pins is not available in yPD70F3423, yPD70F3422

Parameter mzi:ea chi?xp Symbol Cm;r:ifitons Min. Typ Max. Unit
Input voltage high Schmitt1 ViH1 0.7 DVpps DVpps \
Schmitt2 V2 0.8 DVpps DVpps \Y
CMOS1 Vi3 0.7 DVpps DVpps \Y
CMOS 2 Via 0.8 DVpps DVpps \Y
Input voltage low Schmitt1 ViL 0 0.3 DVpps \'%
Schmitt2 VLo 0 0.4 DVpps \Y
CMOsH1 ViLs 0 0.3 DVpps \Y
CMOS2 ViLg 0 0.4 DVpps \Y
Input hysteresis P Schmitt1 Viv1 150 mV
Schmitt2 3 Viya 150 mvV
Output voltage high Limit1 VoH log=-2.0mA | DVpps - 0.45 \'
Limit2 Von |lon=-5.0mA | DVpps - 0.45 \'%
Output voltage low Limit1 VoL lor=2.0mA 0.45 \
Limit2 VoL loL =5.0mA 0.45 \'%
Maximum output Limit1 lonm1 -2 -12 mA
short circuit current . Vou=0V
high Limit2 lonme -5 -30 mA
Maximum output Limit1 loLm1 2 12 mA
i)r:,\c:rt circuit current Limit2 oLz VoL =DVpps s 30 A

a) CMOS1, CMOS2, Schmitt1 and Schmitt2 denote the non-schmitt and the two schmitt trigger input character-
istics of the device pins. This characteristic can be selected bitwise by software. CMOS2 and SCHMITT2 are
only available on Port P8.
Limit1 and Limit2 denote the two output characteristics with current limit functionality of the device pins. The
characteristic can be selected bitwise by software.

b) Not tested in production. Specified by design.
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Conditions Tp =-40°C ~ +85°C,
DVpps = 3.0V ~ 4.0 V, BVpps = 3.0V ~ 5.5V,

AVpp =32V ~55V,SMVpps=3.2V ~ 55V,
Vpps =32V ~ 5.5V,
Vsss = BVgss = DVgss = SMVggs = AVgg =0V

Note Refer to “Power On Clear” on page 81 for further functional restriction.

Table 6-11 Pin Group 3 Low Voltage Operating Range

Parameter mZ(i:lr:a a chi?xp Symbol Cor;l;(leifitons Min. Typ Max. Unit

Input voltage high Schmitt1 ViH1 0.7 DVpps DVpps \

Schmitt2 V2 0.8 DVpps DVpps \Y

CMOS1 Vihs 0.7 DVpps DVpps \Y

CMOs2 Via 0.8 DVpps DVpps \Y

Input voltage low Schmitt1 ViL 0 0.3 DVpps \'%

Schmitt2 VLo 0 0.35DVpps | V

CMOsH1 ViLs 0 0.3 DVpps \Y

CMOS2 ViLg 0 0.4 DVpps \Y

Input hysteresis P Schmitt1 Viv1 100 mV
Schmitt2 3 Viya 100 mvV

Output voltage high Limit1 VoH log=-1.0mA | DVpps - 0.45 \'

Limit2 Von |lon=-2.0mA | DVpps - 0.45 \Y

Output voltage low Limit1 VoL lor=1.0mA 0.45 \

Limit2 VoL loL =2.0mA 0.45 \Y

Maximum output Limit1 lonm1 -1 mA

short circuit current . Vou=0V

high Limit2 loHm2 -2 mA
Maximum output Limit1 loLm1 1 mA
i)r:,\c:rt circuit current Limit2 oLz VoL =DVpps 5 A

a) CMOS1, CMOS2, Schmitt1 and Schmitt2 denote the non-schmitt and the two schmitt trigger input character-

istics of the device pins. This characteristic can be selected bitwise by software.

Limit1 and Limit2 denote the two output characteristics with current limit functionality of the device pins. The

characteristic can be selected bitwise by software.
Not tested in production. Specified by design.

Caution

Do not operate buffers of pin group 3 in current limit state, when the LCD
function is used. Failing to do so may lead to a decreased accuracy of the LCD

waveforms.
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Chapter 6 DC Characteristics
6.7 Pin Group 3: GPIO and LCD Bus and external
Memory Interface (WPD70F3427)
¢ Pin Group 3: GPIO and LCD Bus interface and external memory interface
supplied by DVpps
3: ( P32-33, P86-87, P90-97, P104-107, P141-142)
Conditions T, =-40°C ~ +85°C,

DVpps=3.0V ~55V,BVpp5=3.0V ~55YV,

AVpp =32V ~55V,SMVpps=32V ~55Y,

MVpps=3.0V ~5.5Y,

Vpps =32V ~55YV,

Vsss = BVgss = DVggs = SMVggs = AVgg =0V,

MVggs =0V

Note Referto “Power On Clear” on page 81 for further functional restriction.
Table 6-12 Pin Group 3 Normal Operating Range
Pin Pin Test . .
Parameter mode® | Group Symbol Conditions Min. Typ Max. Unit

Input voltage high CMOST Vius 0.7 DVpps DVpps \'%
Input voltage low CMOSH1 3 ViLs 0 0.3 DVpps \
Output voltage high | No Limit VoH lop =-5.0 mA | DVpps - 0.45 \
Output voltage low No Limit VoL loL=5.0mA 0.45 \'

a) CMOS1 denotes the fixed non-schmitt input characteristics of these device pins. This pin group does not sup-
port current limitation.
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6.8 Pin Group 6: External Memory Interface
(MPD70F3427)
* Pin Group 6: External Memory Interface supplied by MVppsg
6: (A0-23, D0-15, CS0-1, CS3-4, WAIT, RD, WR, BEO-1, P140)
Conditions T, =-40°C ~ +85°C,
DVpps=3.0V ~55V,BVpp5=3.0V ~55YV,
AVpp =32V ~4.0V,SMVpps=32V ~55Y,
MVpps=3.0V ~55V
Vpps =32V ~55YV,
Vsss = BVgss = DVggs = SMVggs = AVgg = MVggs =0 V
Note Refer to “Power On Clear” on page 81 for further functional restriction.
Table 6-13 Pin Group 3 Normal Operating Range
Pin Pin Test . .
Parameter mode® | Group Symbol Conditions Min. Typ Max. Unit
Input voltage high CMOS1 V|H6 0.7 MVDDS MVDDS Vv
Input voltage low CMOS1 5 Vie 0 0.3 MVppsg \'%
Output voltage high | No Limit Vou lon =-5.0 mA | MVpps5 - 0.45 \
Output voltage low No Limit VoL loL =5.0 mA 0.45 \"

a) CMOS1 denotes the fixed non-schmitt input characteristics of the device pins. This pin group does not support
current limitation.
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6.9 LCD Common and Segment Lines
Note The LCD common and segment function is only available in yPD70F3423,
pPD70F3422 and yPD70F3421.
Conditions Ty =-40°C ~ +85°C,
DVpps=BVpps=4.5V ~ 55,
AVpp=32V ~4.0V,SMVppg=3.2V ~55Y,
Vpps =32V ~5.5YV,
Vsss = BVggs = DVggs = SMVggs = AVgg =0 V
Note 1. Referto “Power On Clear”on page 81 for further functional restriction.
2. The power supply configuration is restricted, when the LCD is used.
The LCD voltages are generated centrally. Since the LCD output buffers
are supplied by different supplies (BVpps and DVpps) it is necessary that
BVpps is equal to DVpps.
Table 6-14 DC Characteristics LCD Common and Segment Lines
Parameter Symbol TestConditions Min. Typ Max Unit
LCD Segment Output _ i a
Voltage (unloaded) VODS 10 =+1 UA VLCDn 0.2 VLCDn VLCDn +0.2 Vv
LCD Common Output _ i
Voltage (unloaded) VODC 10 = +1 |JA VLCDn 0.2 VLCDn VLCDn +0.2 \
LCD split voltage b VLCO I0=+1.5mA VLCDO -0.1 VLCDO VLCDO + 0.1 Vv
VLC1 I0=+1.0mA VLCD1 -0.1 VLCD1 VLCD1 +0.1 \
VLCQ I0=+1.0mA VLCD2 -0.1 VLCD2 VLCD2 +0.1 \Y
VLCS I0=+1.5mA VLCD3 -0.1 VLCD3 VLCDS +0.1 \
LCD Series resistance® Segment lines,
RLcps V. oo to pin 1.8 kQ
Common lines,
RLcoc Vi to pin 1.8 kQ
LCD operation current Frame frequency 244Hz,
IDDLcp all segment and common 280 UA

lines set to LCD mode and
open.

ence.

VLCDn (n= 0..3) represents one of the four possible voltage levels at the LCD pins. See table below for refer-

The split voltage is an internal design value. Direct measurement is not possible.
The series resistance is an internal design value. Direct measurement is not possible.

Caution Do not operate buffers of pin group 3 in current limit state, when the LCD
function is used. Failing to do so may lead to a decreased accuracy of the LCD
waveforms.
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Table 6-15 Definitions for V| _¢cp

Parameter Voltage?
VLCDO DVpps
VLCDT1 2/3 x DVpps
VLCD2 1/3 x DVpps
VLCD3 0 xDVpps = DVgss

a) The LCD voltage is always derived from one central supply DVDDs, even when the pin is supplied by a di fe-
rent supply in port or special function mode.
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6.10 Stepper Motor Driver 10
* Pin Group 4: Stepper Motor outputs supplied by SMVpps
4A: (P110-117, P120-123)
4B: (P124-127, P130-137)
Conditions T, =-40°C ~ +85°C,
DVpps=3.0V ~55V,BVpp5=3.0V ~55YV,
AVpp =32V ~4.0V,SMVpps=4.0V ~55Y,
MVpps=3.0V ~ 5.5V (uPD70F3427 only),
Vpps =32V ~55YV,
Vsss = BVgs5 = DVggs = SMVggs = AVgg =0 V
MVgg5 = 0 V (MPD70F3427 only)
Note Referto “Power On Clear” on page 81 for further functional restriction.
Table 6-16 DC Characteristics Stepper Motor Driver Input Normal Voltage Operation
Pin Test . .
Parameter mode 2 Symbol Conditions Min Typ Max Unit
Input Voltage High Schmitt1 Vin1 0.7 SMVpps SMVpps \'%
Schmitt2 V|H2 0.8 SMVDD5 SMVDD5 V
CMOS1 Vins 0.7 SMVpps SMVpps %
CMOS2 | Vi 0.8 SMVpps SMVpps Vv
Input Voltage Low Schmitt1 Vi1 0 0.3 SMVpps \
Schmitt2 V||_2 0 0.5 SMVDD5 V
CMOS1 ViLs 0 0.3 SMVpps Vv
CMOS2 ViLa 0 0.5 SMVpps %
Input Volta%e Schmitt1 Vuni 150 mV
Hysteresis sehmiti2 | Vigp 150 mv

8 CMOS1, CMOS2, Schmitt1 and Schmitt2 denote the non-schmitt trigger and the two schmitt trigger input char-
acteristics of the device pins. This characteristic can be selected bitwise by software.
b)  Not tested in production. Specified by design.
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Conditions Tp =-40°C ~ +85°C,
DVpps=3.0V ~ 5.5V, BVpps=3.0V ~55,
AVpp=3.2V ~ 5.5V, SMVpps=3.2V ~ 4.0V,
MVpps=3.0V ~ 5.5V (UPD70F3427 only),
Vpps =32V ~55V,
Vsss = BVggs = DVggs5 = SMVggs = AVgg =0 V
MVggs = 0 V (WPD70F3427 only)

Note Referto “Power On Clear” on page 81 for further functional restriction.

Table 6-17 DC Characteristics Stepper Motor Driver Input Low Voltage Operation

Parameter ng; a | Symbol Cor;l;leifitons Min Typ Max Unit
Input Voltage High Schmitt1 Vil 0.7 SMVpps
Schmitt2 Viho 0.8 SMVpp
CMOS1 |  Vj 07 SMVDD: SMVoos v
CMOSs2 Vil 0.8 SMVpps
Input Voltage Low Schmitt1 Vi1 0 0.3 SMVpps \
Schmitt2 VLo 0 0.35 SMVpps \'%
CMOSsH1 Vi3 0 0.3 SMVpps \Y
CMOS2 ViLg 0 0.35 SMVpps \
Input Voltage Schmitt1 Vi 100 mV
Hysteresis ° sehmit2 | Vi 100 mv

8 CMOS1, CMOS2, Schmitt1 and Schmitt2 denote the non-schmitt trigger and the two schmitt trigger input
characteristics of the device pins. This characteristic can be selected bitwise by software.

b)  Not tested in production. Specified by design.
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Conditions Tp =-40°C ~ +85°C,
DVpps=3.0V ~ 5.5V, BVpps=3.0V ~55,
AVpp =32V ~ 5.5V, SMVpps=4.75V ~ 525V,
MVpps=3.0V ~ 5.5V (UPD70F3427 only),
Vpps =32V ~55V,
Vsss = BVggs = DVggs5 = SMVggs = AVgg =0 V
MVggs = 0 V (WPD70F3427 only)

Note 1. Referto “Power On Clear”on page 81 for further functional restriction.

2. The stepper output drivers have no current limitation and are not protected
regarding short circuit.

Table 6-18 DC Characteristics Stepper Motor Driver Output Normal Operation

Pin Test . .
Parameter e Symbol Conditions Min Typ Max Unit
Output Voltage High lon = -40 mA,
P ge g Vou °$A= 20°0 | SMVpps-05 SMVpps v
loy =-30 MA,
Vou Oﬂ: +o50¢ | SMVpps - 0.5 SMVpps %
lon = -27 mA,
Vou 0+*A= <85°C | SMVops - 0.5 SMVpps %
Output Voltage Low lop =40 mA,
P g VoL OTLA= 400 0 05 Vv
lop. =30 mA,
VoL %\: \95°C 0 0.5 %
loL =27 mA,
VoL %F 185°C 0 0.5 Y%
Output voltage
deviZItion a Vbev 0 50 mv
Output Slew rate © tRr 10% - 90% 12 25 70 ns
Peak Cross Current® IcrosS 50 mA
Output Pulse widthd tvo 125 ns
Output Pulse length
devizltione 9 tSMDEV -10 +5 +45 ns

a)

Output voltage deviation defines the difference of the outputs levels of the same stepper motor.

Vpev =max (I Vopx - Vory | | Vorx - Vouy ) @ lopx = lony: lowx=loLy-

x and y denote any combination of two pins of the following pin groups: (P110-P113, P114-117, P120-123,
P124-P127, P130-P133, P134-P137)

The output voltage deviation is not tested, but specified by design.

The slew rate is not tested, but derived from simulation.

The slew rate control generates a cross current in the output stage to control the energy of the external induc-
tive load. The cross current flows only during the output transistion time tg¢. It flows in addition to the output
current. The cross current is not tested, but derived from simulation.

The output buffer can not generate high or low pulses shorter than this time, because of its slew rate control
system. This value is not tested, but derived from simulation.

The slew rate control function causes a deviation of output pulse time compared to the ideal selected output
pulse setting. This value is not tested, but derived from simulation.
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Conditions T, =-40°C ~ +85°C,
DVpps=3.0V ~55V,BVpp5=3.0V ~55YV,
AVpp =32V ~55V,SMVppg=3.2V ~4-75V,
MVpps=3.0V ~ 5.5V (uPD70F3427 only),
Vpps =32V ~55YV,
Vsss = BVggs = DVggs5 = SMVggs = AVgg =0 V
MVggs = 0 V (MPD70F3427 only)
Note Referto “Power On Clear” on page 81 for further functional restriction.
Table 6-19 DC Characteristics Stepper Motor Driver Output Low Voltage Operation
Pin Test . .
Parameter e Symbol Conditions Min Typ Max Unit
Output Voltage High Vou lon=-5mA, | SMVpps-0.5 SMVpps \
Output Voltage Low VoL loL = +5 mA, 0 0.5 Vv
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e Pin Group 7: All pins supplied with Zero Point detection function
This group is a subset of group 4
7: (P113, P117, P120-127, P133, P137)

Conditions Tp =-40°C ~ +85°C,
DVpps=3.0V ~ 5.5V, BVpps=3.0V ~55,
AVpp=3.2V ~ 5.5V, SMVpps=3.2V ~ 4.0V,
MVpps=3.0V ~ 5.5V (UPD70F3427 only),
Vpps =32V ~55V,
Vsss = BVggs = DVggs5 = SMVggs = AVgg =0 V
MVggs = 0 V (WPD70F3427 only)

Note Referto “Power On Clear” on page 81 for further functional restriction.

Table 6-20 DC Characteristics Stepper Motor Driver Zeropoint Detection

Parameter Symbol Cor;r:i?itons Min Typ Max Unit
Threshold voltage VL4 1/9 SMVpps - 70mV 1/9 SMVpps + 70mV| V
Detection delay 100mV Step, a

1ZPDD | 50mV overdrive 100 ns
a) Not tested in production. Specified by design.
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6.11

Current Limit Function of I/0 buffers

The output buffers of following pin groups incorporate a current limiting
function:

e pPD70F3426A, yPD70F3425, yPD70F3424, uyPD70F3423, yPD70F3422,
pPD70F3421:
pin groups 1, 3 and P07 of pin group 2

e pPD70F3427: pin group 1 and P07 of pin group 2

This function limits the output current of the buffer to a certain value during
output signal switching.

The limit is disabled when the buffer output voltage is near to its target voltage,
thus providing full drivability. During full drivability the current may reach values
given in absolute maximum ratings for a single pin.

The user can select different limit ranges by software (refer to User's Manual
for details).

The limit function is independant from the operation mode of the device.
A permanent short circuit of these outputs is not permitted.

The stepper motor driver outputs do not support a current limiting function.

-IOH

A

Limit max
Limit min
» VOL
TVODL TVODH
D e e « P4 >
no Limit Limited Limited no Limit
no Bias Bias Bias no Bias
Figure 6-1 Current Limit Function Principle
Note The current limit function of the 1/O buffers needs additional bias current to
control the output stage. The additional bias current depend on the status of
each buffer. Each buffer with either high or low output and in the stage of
current limiting will draw this bias current.
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Table 6-21 Buffer status for bias current

Intended Output Current limit additional current
L No No
L Yes Yes
H No No
H Yes Yes

Conditions Ty =-40°C ~ +85°C,
DVpps = 3.0V ~ 5.5V, BVpps = 3.0V ~ 5.5 V,
AVpp =32V ~55V,SMVpps=3.2V ~ 55V,
MVpps=3.0V ~ 5.5V (UPD70F3427 only),
Vpps = 3.2V ~ 5.5V,
Vsss = BVggs = DVggs5 = SMVggs = AVgg =0 V
MVsgs = 0 V (uPD70F3427 only)

Note 1.
2.

Refer to “Power On Clear” on page 81 for further functional restriction.

The function of the current limiting operation is sensitive against inductive
loads under a certain condition:

* The load of the pin is below the selected current limit and the device
could reach a sufficient output voltage. The device changed to full
drivability.

e The external circuitry sinks/sources more and more current.

e The current creates an increasing voltage drop in the output stage of
the device.

e The increasing voltage drop enables the current limiting function.

* The enabling of the current limit together with an external inductance
may lead to an oscillation of the output between the limited and
unlimited state. The external inductance creates voltage peaks that
change the state of the output buffers current limiting function.

* Recommendation: keep external inductance small (keep external wiring
short).

The pin group 3 of the derivative yPD70F3427 does not include a current
limit function.

Table 6-22 DC Characteristics of Current Limiting Function 2

Pin Test : .
Parameter mode Symbol Conditions Min Typ Max Unit
Limit disable threshold b
voltage for Voy VobH VDDx" - 1.6 VDDx - 1.1 \Y
Limit disable threshold
voltage for Vg VonL 11 16 v
Supply Current per buffer | Limit1 IppoLi 0.8 mA
for current limitation © Limit2 IbbeLe 1.7 mA

) These values are not tested. They are given based on design simulation.

b)

VDDx denotes the corresponding voltage supply of the pin.

©) This current need not be considered during absolute maximum current calculation.
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6.12 Supply Current

Conditions Ty =-40°C ~ +85°C,
DVpps=3.0V ~ 5.5V, BVpps = 3.0V ~ 5.5V,
AVpp = 3.2V ~ 5.5V, SMVpps = 3.2V ~ 5.5 V,
MVpps = 3.0 V ~ 5.5 V (uPD70F3427 only),
Vpps =32V ~ 5.5V,
Vgss = BVggs = DVggs = SMVggs = AVgg =0 V
MVggs = 0 V (WPD70F3427 only)

Note Refer to “Power On Clear” on page 81 for further functional restriction.

Table 6-23 DC Characteristics Supply Current uPD70F3426A 2

Parameter Symbol Test Conditions Min Typ Max Unit

Operating
Ibp1o (fcpy = 64 MHz; 100 130 mA
SSCG,PLL: on)

Operating
IDD11 (fCPU =48 MHZ, 77 100 mA
SSCG,PLL: on)

Operating
IDD12 (fCPU =32 MHz; 57 75 mA
SSCG,PLL: on)

Operating
Ipb13 (fcpy = 24 MHz; 46 60 mA
SSCG,PLL: on)

Operating
Ibp13 (fcpy = 16 MHz; 35 45 mA
SSCG,PLL: on)

Operating
Ibp13 (fcpy = 8 MHZ; 24 30 mA
SSCG,PLL: on)

Operating
IDD14 (fCPU =4 MHz; 15 19 mA
SSCG,PLL: off)

Operating
IDD15 (fCPU =32 kHZ, 1 1.3 mA
SSCG,PLL: off)

Operating
Ibp1e (fcpy = RingOSC; 8.1 11 mA
SSCG,PLL: off)

HALT Mode
Ipb2o (fpLL = 64 MHz; 48 65 mA
SSCG,PLL: on)

HALT Mode
IDD21 (fPLL =48 MHz; 39 50 mA
SSCG,PLL: on)

IDLE Mode
Ipp3o (fpLL = 64 MHz; 5 7 mA
SSCG,PLL: on)

Supply current
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Table 6-23 DC Characteristics Supply Current uPD70F3426A 2 (Continued)

Parameter Symbol Test Conditions Min Typ Max Unit
IDLE Mode
IDD31 (fPLL =48 MHZ, 5 7 mA
SSCG,PLL: on)

Ibps STOP 10 190 pA

Supply current Ibps WATCH 190 390 pA
Ibpea WATCH Monitored 205 430 pA

lbp7 SUB WATCH 50 200 pA

Ipp7A SUB WATCH Monitored 65 215 pA

Ipp7s | SUB WATCH on Ring-Osc 65 215 pA

8)  These values are target values without current consumption due to external circuitry at the 10-pins.

Caution Valid for all devices:
In case any flash-self-programming library function is executed during any
operating condition mentioned above the current consumption of the
concerned operating condition may increase.
The additional current consumption that may arise during the execution of any
flash-self-programming library function is specified in the table below.

Table 6-24 Additional Supply Current (Operating) during Self-Flash-Programming

Parameter Symbol Test Conditions Min Typ Max Unit
Additional supply current IbD1x Any Operating 1 3 mA
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Table 6-25 DC Characteristics Supply Current yPD70F3427 2

Parameter Symbol Test Conditions Min Typ Max Unit

Operating
Ibp1o (fcpu = 64 MHz; 82 123 mA
SSCG,PLL: on)

Operating
IDD11 (fCPU =48 MHZ; 65 98 mA
SSCG,PLL: on)

Operating
Ibp12 (fcpy = 32 MHz; 48 72 mA
SSCG,PLL: on)

Operating
lbp13 (fcpu = 24 MHz; 40 60 mA
SSCG,PLL: on)

Operating
IDD13 (fCPU =16 MHz; 32 36 mA
SSCG,PLL: on)

Operating
Ibp13 (fcpy = 8 MHz; 24 36 mA
SSCG,PLL: on)

Operating
IDD14 (fCPU =4 MHz; 10 15 mA
SSCG,PLL: off)

Operating
Ibb1s (fcpu = 32 kHz; 0.2 1.2 mA
Supply current SSCG,PLL: off)
Operating

Ibb1e (fcpu = RingOSC; 3.3 6 mA
SSCG,PLL: off)

HALT Mode
Ipb2o (fpLL = 64 MHz; 40 60 mA
SSCG,PLL: on)

HALT Mode
Ipp21 (fpLL = 48 MHz; 32 48 mA
SSCG,PLL: on)

IDLE Mode
IDD3O (fPLL =64 MHZ, 6 9 mA
SSCG,PLL: on)

IDLE Mode
IDD31 (fPLL =48 MHz; 5 7 mA
SSCG,PLL: on)

lops STOP 10 190 LA
Iobs WATCH 150 350 LA
T WATCH Monitored 165 390 LA
lop7 SUB WATCH 50 200 LA
lopza | SUB WATCH Monitored 65 215 LA
Ibn78 SUB WATCH on Ring-0SC 65 215 LA

) These values are target values without current consumption due to external circuitry at the 10-pins.
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Table 6-26 DC Characteristics Supply Current yPD70F3425, yPD70F3424 2

Parameter Symbol Test Conditions Min Typ Max Unit
Operating
Ibp1o (fcpy = 64MHzZ; 82 123 mA
SSCG,PLL: on)
Operating
Ibp11 (fcpy = 48 MHz; 65 98 mA
SSCG,PLL: on)
Operating
Ibp12 (fcpy = 32 MHz; 48 72 mA
SSCG,PLL: on)
Operating
Ibp13 (fcpy = 24 MHz; 40 60 mA
SSCG,PLL: on)
Operating
Ibp13 (fcpu = 16 MHz; 32 48 mA
SSCG,PLL: on)
Operating
Ibp13 (fcpy = 8 MHz; 24 36 mA
SSCG,PLL: on)
Operating
Ibp14 (fcpu = 4 MHz; 10 15 mA
SSCG,PLL: off)
Operating
Ibp1s (fcpy = 32 kHz; 0.2 1.2 mA
Supply current SSCG,PLL: off)
Operating
Ibp1e (fcpy = RingOSC; 3.3 6 mA
SSCG,PLL: off)
HALT Mode
Ibp2o (fpLL = 64 MHz; 40 60 mA
SSCG,PLL: on)
HALT Mode
Ibp21 (fpLL = 48 MHz; 32 48 mA
SSCG,PLL: on)
IDLE Mode
Ibpso (fpLL = 64 MHz; 6 9 mA
SSCG,PLL: on)
IDLE Mode
Ibpa1 (fpLL = 48 MHz; 5 7.5 mA
SSCG,PLL: on)
Ibbs STOP 10 190 HA
Ibps WATCH 150 350 pA
IbpeA WATCH Monitored 165 390 pA
Ibp7 SUB WATCH 50 200 pA
Ibp7A SUB WATCH Monitored 65 215 pA
Ipp7s | SUB WATCH on Ring-OSC 65 215 pA
) These values are target values without current consumption due to external circuitry at the 10-pins.
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Table 6-27 DC Characteristics Supply Current uPD70F3423, yPD70F3422,

pPD70F34212
Parameter Symbol Test Conditions Min Typ Max Unit
Operating
IDD12 (fCPU =32 MHz; 48 72 mA
SSCG,PLL: on)
Operating
IDD13 (fCPU =24 MHz; 40 60 mA
SSCG,PLL: on)
Operating
IDD13 (fCPU =16 MHZ, 32 48 mA
SSCG,PLL: on)
Operating
IDD13 (fCPU =8 MHz; 24 36 mA
SSCG,PLL: on)
Operating
IDD14 (fCPU =4 MHZ; 10 15 mA
SSCG,PLL: off)
Operating
IDD15 (fCPU =32 kHZ, 0.2 1.2 mA
SSCG,PLL: off)
Operating
IDD16 (fCPU = RlngOSC =300 3.3 6 mA
kHz; SSCG,PLL.: off)
HALT Mode
IDD2O (fPLL =32 MHZ; 24 36 mA
Supply current SSCG,PLL: on)
HALT Mode
IDDQO (fPLL =24 MHz; 20 30 mA
SSCG,PLL: on)
HALT Mode
IDD21 (fPLL =16 MHz; 16 24 mA
SSCG,PLL: on)
IDLE Mode
IDDSO (fPLL =32 MHZ; 3.8 5.7 mA
SSCG,PLL: on)
IDLE Mode
IDD3O (fPLL =24 MHz; 3.5 53 mA
SSCG,PLL: on)
IDLE Mode
IDD31 (fPLL =16 MHz; 3.2 4.8 mA
SSCG,PLL: on)
Ipps STOP 10 190 pA
Ibpe WATCH 150 350 pA
IppeA WATCH Monitored 165 390 pA
lpp7 SUB WATCH 50 200 pA
Ibp7a SUB WATCH Monitored 65 215 pA
Ipp7s | SUB WATCH on Ring-OSC 65 215 pA
) These values are target values without current consumption due to external circuitry at the 10-pins.
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Note The low current modes (STOP, WATCH, SUB WATCH) are tested under the
following conditions:
¢ Operation modes setting as described in table below.
» All functional pins with output possibility are set to output with alternating
high and low output levels.
* Testequipment is disconnected from output pins.
* IDD is the total sum of currents to the device supply pins Vpps, BVpps,
DVpps, SMVpps, AVpp
¢ Device drives its own leakage currents by its output stages.
* The leakage current is included in the given IDD values.
Table 6-28 Operational Conditions for Measurement
Main-oscillator running running stopped stopped stopped stopped
Sub-oscillator st%;ln:rig e(;ij(;ﬁ st%;lng)ne]g E(});;H running st%;::rig ézj()'ﬁ running stopped
Ring-oscillator stopped running stopped running running stopped
SSCG stopped stopped stopped stopped stopped stopped
PLL stopped stopped stopped stopped stopped stopped
CPU system stopped stopped stopped stopped stopped stopped
IICCLK stopped stopped stopped stopped stopped stopped
PCLKO, PCLK1 stopped stopped stopped stopped stopped stopped
PCLK2...PCLK15 stopped stopped stopped stopped stopped stopped
SPCLKO, SPCLK1 stopped stopped stopped stopped stopped stopped
SPCLK2...SPCLK15 stopped stopped stopped stopped stopped stopped
FOUT stopped stopped stopped stopped stopped stopped
WTCLK running running running running running stopped
WDTCLK stopped stopped stopped stopped stopped stopped
TMOCLK stopped stopped stopped stopped stopped stopped
LCD disabled disabled disabled disabled disabled disabled
ADC disabled disabled disabled disabled disabled disabled
VCOMP disabled disabled disabled disabled disabled disabled
Regulator? Standby Standby Standby Standby Standby Standby
a)  Regulator in standby: STBCTL = 0x03
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Chapter 7 AC Characteristics

7.1 AC Test Input/Output Waveform

Test Points
VDD5><
BVDD5X
D Vppsx
SMVEE:}( \ 0.7 XVDDSx /
ov 4 03xVopsx >

Figure 7-1 AC Test Input/Output Waveform

7.2 AC Test Load Condition

DUT

__L;”_, IC_)?:gOc;)nFteSt

Figure 7-2 AC Test Load Condition
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7.3 Reset

Conditions Ty =-40°C ~ +85°C,
DVpps=3.0V ~ 5.5V, BVpps = 3.0V ~ 5.5V,
AVpp = 3.2V ~ 5.5V, SMVpps = 3.2V ~ 5.5 V,
MVpps = 3.0 V ~ 5.5 V (uPD70F3427 only),
Vpps =32V ~ 5.5V,
Vgss = BVggs = DVggs = SMVggs = AVgg =0 V
MVggs = 0 V (WPD70F3427 only)

Note Refer to “Power On Clear” on page 81 for further functional restriction.

Table 7-1 Reset AC Characteristics

Parameter Symbol | Test Conditions MIN. MAX. Unit
RESET high-level width 2 twRsH 500 ns
RESET low-level width P twRsL 500 ns
RESET Pulse rejection ° twrRJ 50 ns

a)  This signal high time is needed to ensure that the internal RESET release operation starts.

) This signal low time is needed to ensure that the internal RESET is activated.

©) The RESET input incorporates an analog filter. Pulses shorter than this minimum will be ignored. Not tested
in production.

Note Reset pulses shorter than the given value may not be recognized by the
device, they do not cause undefined states of the device.

tWRSH tWRSL
RESET
$
Figure 7-3 Reset Timing
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7.4 Interrupt Timing
Conditions Ty =-40°C ~ +85°C,
DVpps=3.0V ~55V,BVpp5=3.0V ~55YV,
AVpp =32V ~55V,SMVppg=3.2V ~55Y,
MVpps=3.0V ~ 5.5V (UPD70F3427 only),
Vpps =32V ~55V,
Vgss = BVggs = DVggs = SMVggs = AVgg =0 V
MVggs = 0 V (WPD70F3427 only)
Note Refer to “Power On Clear” on page 81 for further functional restriction.
Table 7-2 Interrupt AC Characteristics
Parameter Symbol | Test Conditions Min Typ Max Unit
NMI high-level width 2 tNIH 360 ns
NMI low-level width & taIL 360 ns
NMI pulse rejection P tNIRy 50 360 ns
INTPN® high-level width 2 trH 360 ns
INTPN® low-level width @ tTL 360 ns
INTPnC pulse rejection ° tiTRy 50 360 ns

a)
b)

© n=0to7

Pulses longer than this value will pass the input filter.
Pulses shorter than this value do not pass the input filters. not tested in production.

tNH t i

w_

t ITH t ITL

e gy ol
INTPn ? ]4; 1/—

Figure 7-4

Note

Interrupt Timing

Interrupt timing is generated by analog delay elements. Delay characteristics
have a wide range in production.
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7.5 Peripheral Function Characteristics
The following conditions are valid for all peripheral function characteristics
unless otherwise noted.
Conditions Ty =-40°C ~ +85°C,
DVpps=3.0V ~55V,BVpps=3.0V ~5.5YV,
AVpp=32V ~55V,SMVpps=32V ~55Y,
MVpps=3.0V ~ 5.5V (UPD70F3427 only),
Vpps =32V ~5.5YV,
Vgss = BVggs = DVggs5 = SMVggs = AVgg =0 V
MVggs = 0 V (WPD70F3427 only)
Note Refer to “Power On Clear” on page 81 for further functional restriction.
7.5.1 Timer P
Table 7-3 Timer P AC Characteristics
Parameter Symbol | Test Conditions Min Typ Max Unit
TIPmn? high-level width HIPHD Digital filter 45 +3/pr|_Kob ns
No digital filter,
tT|PHNB react on both 45 +2/fPCLKO ns
edge
No digital filter,
triPHNS react on single 45 +1/fpcLko ns
edge
TIPmn 2 low-level width tripL Digital filter 45 +3/fpcLKo ns
No digital filter,
tTIPLNB react on both 45 +2/fPCLKO ns
edge
No digital filter,
triPLNS react on single 45 +1/fpcLko ns
edge

d m=3.0,n=1..0

b) fpcLko is the clock frequency of the digital filter connected to the input pin.

tripy tha

¢ » |4

TIPmn D :H; 1/—

Figure 7-5 Timer P Input Timing
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7.5.2

Timer G

Table 7-4 Timer G Input Characteristics

Parameter Symbol | Test Conditions Min Typ Max Unit
TIGmn? high-level width Digital filter,
g tigHt | ¢ o o  C 45 + 3/fpcLko ns
PCLKO = ccLK
Digital filter
t ’ 45 + 2/f ns
TIGH2 focLio > fooLk CCLK
trigHo No digital filter 45 + 2ffcoLk ns
TIGmn? low-level width Digital filter
t ’ 45 + 3/f ns
TIGL1 foeLio = fooLK PCLKO
Digital filter
t ’ 45 + 2/f ns
G2 | fpciko > fooik coK
tTigLo No digital filter 45 + 2/fcoLk ns
d m=0..1:n=1.4m=2n=0.5
b) fspcLko is the clock frequency of the digital filter connected to the input pin.
9  foouk is the count clock frequency of the Timer G.
7.5.3 UARTA
Table 7-5 UARTA AC Characteristics
Parameter Symbol | Test Conditions Min Max Unit
Transfer rate TuaRTA 0.3 1000 Kbps
7.5.4 CAN
Table 7-6 CAN AC Characteristics
Parameter Symbol | Test Conditions Min Max Unit
Transfer rate TrcAN foan® = 8 MHz 1 Mbps
3) fcan is the CAN macro clock frequency. For CAN clock selection refer to User's Manual of the CAN.
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7.5.5 CSIB (High Voltage Operation)

Conditions Ty =-40°C ~ +85°C,
DVpps=4.5V ~55V,BVpps=45V ~55YV,
AVpp=32V ~55V,SMVpp5=3.2V ~5.5Y,
MVpps=3.0V ~ 3.6 V (uPD70F3427 only),
Vpps=3.2V ~5.5V,
Vsss = BVggs = DVggs = SMVggs = AVgg =0 V
MVgg5 = 0 V (UPD70F3427 only)

Note 1. Referto “Power On Clear”on page 81 for further functional restriction.
2. n=0to2

(1) CSIB Master Mode

(a) With Digital Filter

Table 7-7 CSIB Master Mode AC Characteristics with Digital Filter

Parameter Symbol | Test Conditions MIN. MAX. Unit

SCKBn cycle time tkcy1 8/fpcLKo ns
SCKBn high level width tkH1 0.5tkcyq - 15 ns
SCKBn low level width tk 1 0.5 txcyy - 15 ns
SIBn setup time (to SCKBn) tsik1 50 + 4/fpcLko? ns
SIBn hold time ( from SCKBn ) tksi1 -31 - 4/fpcLko ns
Delay time from SCKBn to ¢ 5 ns
SOBn KSO1

a) fpcLko is the clock frequency of the digital filter connected to the input pin.

(b) Without Digital Filter

Table 7-8 CSIB Master Mode AC Characteristics without Digital Filter

Parameter Symbol | Test Conditions MIN. MAX. Unit

SCKBn cycle time tkcy1 125 ns
SCKBn high level width tiH1 0.5 txcyy - 15 ns
SCKBn low level width tyL1 0.5 txcyy - 15 ns
SIBn setup time (to SCKBn) tsik1 50 ns
SIBn hold time (from SCKBn) tksi1 -31 ns
Delay time from SCKBn to ¢ 6 ns
SOBn KSO1
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(2) CSIB Slave Mode

(a) With Digital Filter

Table 7-9 CSIB Slave Mode AC Characteristics with Digital Filter

SOBn

Parameter Symbol | Test Conditions Min Max Unit
SCKBn cycle time tkcy1 8/fpcLKo ns
SCKBn high level width tiH 4ffpciko - 5 ns
SCKBn low level width tyL1 4ffpcLko - 5 ns
SIBn setup time (to SCKBn) tsiK1 15 + 2/fpcLKo® ns
SIBn hold time (from SCKBn) tksi1 5 + 2/ffpcLko ns
gglgyr/] time from SCKBn to fksor 45 + 3ffpoLxo ns
3) frcLko is the clock frequency of the digital filter connected to the input pin.
(b) Without Digital Filter
Table 7-10 CSIB Slave Mode AC Characteristics without Digital Filter
Parameter Symbol | Test Conditions Min Max Unit
SCKBn cycle time tkcy1 125 ns
SCKBn high level width tiH1 50 ns
SCKBn low level width tiL1 50 ns
SIBn setup time (to SCKBn) tsik1 15 ns
SIBn hold time (from SCKBn) tksi1 5 ns
Delay time from SCKBn to tkso 45 ns
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SCKBn \

SIBn

tsikn tksin

Input data

)

SOBn

thon
Output data X X

Figure 7-6 CSI Master/Slave Mode Timing

SCKBn

SIBn

Input data

thon

SOBn

Output data X X

Figure 7-7 CSI Master/Slave Mode Timing Inverted Clock
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7.5.6 CSIB (Low Voltage Operation)

Conditions Ty =-40°C ~ +85°C,
DVpps=3.0V ~4.5V,BVpp5=3.0V ~4.5YV,
AVpp=32V ~55V,SMVpp5=3.2V ~5.5Y,
MVpps=3.0V ~ 3.6 V (uPD70F3427 only),
Vpps=3.2V ~5.5V,
Vsss = BVggs = DVggs = SMVggs = AVgg =0 V
MVgg5 = 0 V (UPD70F3427 only)

Note 1. Referto “Power On Clear”on page 81 for further functional restriction.

2. n=0to2

(1) CSIB Master Mode

(a) With Digital Filter

Table 7-11 CSIB Master Mode AC Characteristics with Digital Filter

Parameter Symbol | Test Conditions MIN. MAX. Unit
SCKBn cycle time tkey1 8/fpcLko ns
SCKBn hlgh level width tKH1 0.5 thy1 -15 ns
SCKBn low level width kL1 0.5 tkcyq - 15 ns
SIBn setup time (to SCKBn) tsik1 93 + 4/fpcLko? ns
SIBn hold time ( from SCKBn ) tksi1 -49 - 4/fpcLko ns
Delay time from SCKBn to
SOBX\ tho-] 45 ns
a) fpcLko is the clock frequency of the digital filter connected to the input pin.
(b) Without Digital Filter
Table 7-12 CSIB Master Mode AC Characteristics without Digital Filter
Parameter Symbol | Test Conditions MIN. MAX. Unit

SCKBn cycle time tkcyi 125 ns

SCKBn high level width tkH1 0.5 tkcy1 - 80 ns

SCKBn low level width tkLq 0.5 tkcy1 - 80 ns

SIBn setup time (to SCKBn) tsiki 93 ns

SIBn hold time (from SCKBn) tksit -49 ns

Delay time from SCKBn to

SOB¥1 tKSO1 45 ns
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(2) CSIB Slave Mode

(a) With Digital Filter

Table 7-13 CSIB Slave Mode AC Characteristics with Digital Filter

SOBn

Parameter Symbol | Test Conditions Min Max Unit
SCKBn cycle time tkcy1 8/fpcLKo ns
SCKBn high level width tiH 4ffpciko - 5 ns
SCKBn low level width tyL1 4ffpcLko - 5 ns
SIBn setup time (to SCKBn) tsiK1 15 + 2/fpcLKo® ns
SIBn hold time (from SCKBn) tksi1 5 + 2/ffpcLko ns
gglgyr/] time from SCKBn to fksor 100 + BfpoLko ns
3) frcLko is the clock frequency of the digital filter connected to the input pin.
(b) Without Digital Filter
Table 7-14 CSIB Slave Mode AC Characteristics without Digital Filter
Parameter Symbol | Test Conditions Min Max Unit
SCKBn cycle time tkcy1 125 ns
SCKBn high level width tiH1 50 ns
SCKBn low level width tiL1 50 ns
SIBn setup time (to SCKBn) tsik1 15 ns
SIBn hold time (from SCKBn) tksi1 5 ns
Delay time from SCKBn to tkso 100 ns
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SCKBn \

SIBn

tsikn tksin

Input data

)

SOBn

thon
Output data X X

Figure 7-8 CSI Master/Slave Mode Timing

SCKBn

SIBn

Input data

thon

SOBn

Output data X X

Figure 7-9 CSI Master/Slave Mode Timing Inverted Clock
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7.5.7 IC

Table 7-15: 12C AC Characteristics

Normal Mode Fast-speed Mode
Parameter Symbol - - Unit
min max min max
SCLn clock frequency fok 0 100 0 380 kHz
Bus-free time (between stop/start conditions) tBUF 4.7 — 1.3 — us
Hold time? tHD:sTA 4.0 — 0.6 — ys
SCLn clock low-level width tLow 4.7 — 1.3 — ps
SCLn clock high-level width tHiIGH 4.0 — 0.6 — ys
Setup time for start/restart conditions tsu:sTA 4.7 — 0.6 — us
Data hold time CBUS compatible master . 5.0 — — — us
I2C mode FDDAT T gb 345 | oNoeb | gg° us
Data setup time tsu:DaT 250 — 1009 — ns
STOP condition setup time tsu:sto 4.0 — 0.6 — us
Noise suppression © tsp t”CLKf ns
Capacitive load of each bus line Cp — 400 — 400 pF

At the start condition, the first clock pulse is generated after the hold time

b)  The system requires a minimum of 300ns hold time Internally for the SDAn signal ( at ViHmin of SCLn signal )
in order to occupy the undefined area at the falling edge of SCLn.

©  Ifthe system does not extend the SCLn signal low hold time ( 5, ), only the maximum data hold time ( typ.paT

9 ) needs to be satisfied.

The fast-speed-mode IIC bus can be used In a normal-mode IIC bus system.

In this case, set the fast-speed-mode IIC bus so that It meets the following conditions:

- If the system does not extend the SCLnn signal’s low state hold time: tgy.pa>/=250ns
- If the system extends the SCLn signal’s low state hold time:

Transmit the following data bit to the SDAn line prior to releasing the SCLn line
(tRmax-+tsu:paT=1000+250=1250ns: Normal mode IIC bus specification ).

Noise suppression is only available in Fast-speed mode.

f ticLk is the period of the IICLK supplied by the clock controller.

Note n=0,1
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SCLn

SDAn

Figure 7-10 12C Timing

Remarks P: Stop condition
S: Start condition

Sr: Restart condition

o~

Rise and Fall time depend on the actual load of the signal and the selected
output current limit. For a capacitive load the time can be roughly
calculated from:

(tr =Von /lon ™ CL),

(te =Von/loL " Cyr)
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7.6 LCD Bus Interface
Conditions Ty =-40°C ~ +85°C,
DVpps=3.15V ~5.5V,BVpp5=3.0V ~55Y,
AVpp=32V ~55V,SMVpps=3.2V ~55Y,
MVpps=3.0V ~ 5.5V (UPD70F3427 only),
Vpps =32V ~5.5YV,
Vgss = BVggs = DVggs = SMVggs = AVgg =0 V
MVggs = 0 V (WPD70F3427 only)
Note Refer to “Power On Clear” on page 81 for further functional restriction.
The following tables shows the timing of pin group 3 used as LCD bus interface
with Schmitt1 input characteristic and unlimited output current.
Table 7-16 LCD Bus Interface AC Characteristics
Parameter Symbol Cond. Min.2 Max. Unit
Cycle Time teve CYCxT-5 - ns
Control LOW-Pulse Width teL (WST+1)T - 50 - ns
Enable Active Pulse Width teLH (WST+1)T - 35 - ns
Control Setup Time trws 05T+2 - ns
Control Hold Time tRWH 05T - ns
Data Output Setup Time | tppg 05T-20 05T+12 ns
Data output Hold Time tboH [CYC-(WST+1.5)] T - 88 - ns
Data Input Setup Time tois 117 - ns
Data Input Hold Time toiH 0 - ns
Output Disable Time top 05T+5 - ns
a T 1/fLcp (LCD Bus Interface macro clock frequency)
For clock selection refer to functional specification of the LCD Bus Interface
Always keep CYC > 2
Always keep WST < (CYC-2)
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Read or Write BYTE from/to LBDATA register by CPU or DMA next Byte
_ I ZJ_I
DBCS _\
(GPIO)
tRws tRWH Z
— %
DBWR (R/W)
%
P tCVC N
: tELH - i
DBRD(E) / \
(EL=0 in LBCTL) Z XK 2
DBRD(E) —— / 2
(EL=1in LBCTL) \( /
_p toos | ¢ « toon ,
DBD[7:0] 2
(WRITE) Data 2
tms tDIH

oesofr0) .. i %___ ________

(READ) Data 2

Figure 7-11 LCD Bus Interface mod68 Mode Timing

Read or Write BYTE from/to LBDATA register by CPU or DMA next Byte

i

ANV

DBAO
(GPIO)
DBCS

(GPIO)
teve

M
j toL R "
DBWR / 2
DBRD
% toos | ¢ < toon N

DBD[7:0] 2 $<
(WRITE) Pata >
tois tom
oeo[70] iﬁ %_‘ __________
(READ) Data 0%
Figure 7-12 LCD Bus Interface mod80 Mode Timing
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WRITE READ WRITE

DBWR (R/W) / \

DBRD(E)
(EL=0 in LBCTL)

DBRD(E)
(EL=1 in LBCTL)

- -
DBD[7O] Data j@’ ------------------------ -< Data

Figure 7-13 LCD Bus Interface mod68 Mode Turnaround Timing

WRITE READ .~ WRITE
DBWR / X
DBRD
too - e tbos
DBD[7:0]  Data i ........................ i Data

Figure 7-14 LCD Bus Interface mod80 Mode Turnaround Timing
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7.7

7.71

Conditions

Note

External Memory Access (UPD70F3427)

Asynchronous bus timing

Ta =-40°C ~ +85°C,
DVpps=3.0V ~ 5.5V (if used as ext. mem. I/F, DVpp5=3.0V ~ 55V

otherwise),
BVpps=3.0V ~5.5YV,

AVpp=32V ~55V,SMVpp5=3.2V ~5.5Y,
MVpps=3.0V ~ 3.6V,

Vpps =32V ~55V,

Vsss = BVgg5 = DVggs = SMVggs = AVgg = MVggs =0 V
Output pin load capacitance: C = 50pF

Refer to “Power On Clear” on page 81 for further functional restriction.
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Table 7-17 External Memory Access Asynchronous Read Timing

Parameter Symbol Conditions Min Max Unit
Data input set up time DO- i
D15 (vs.address) <10> TSAID (20+WT)T 22 ns
Data input set up time _
DO-D15 (VS. mi) <11> TSRD|D (1 5+WD)T 21 ns
Data input set up time i
D16-D31 (vs.address) <10> | Tsap (@0+WpT-27 | ns
Data input set up time _
D16-D31 (VS. mi/) <11> TSRD|D (1 5+WD)T 26 ns
RD Low level width <12> | TwroL (1.5+Wp)T - 12 ns
RD Low level width
(delayed RD) <12a> TWRDL (2+WD)T -12 ns
RD High level width <13> | TwroH (1.5+Wpg+)T - 12 ns
RD High level width .
(delayed RD) <13a> TWRDH (1+WA3+I)T -12 ns
Address to RD delay time | <14> | Tpamp (0.5+Wpg)T -5 ns
CSn to RD delay time <14a> | Tpcrp (0.5+Wpg)T -5 ns
BEn to RD delay time <14b> | Tpcrp (0.5+Wpg)T -5 ns
RD address delay time <15> | Tpppa iT-7 ns
RD address delay time )
(delayed RD) <15a> TDRDA (-0.5+i)T -7 ns
Data input hold time
(VS. ET) <16> THRD|D -11 ns
Data input hold time
(vs. delayed m/r) <16a> THRDID -0.5T - 11 ns
Write data output delay e
time after m/r <17> TDHDOD (1+|)T 12 ns
Write data output delay —
time after delayed RDT <17a> | Tomoop (0.5+)T - 12 ns
Note T: 1/ fcpy (= frequency of system clock)

i: Number of idle states specified by BCC register

W+:  Total Number of waits, Wy = Wag+Wp

Was: Number of waits specified by ASC register

Wp: Number of waits specified by DWCO, DWC1 register in SRAM mode and

during off-page access in page mode. PRC register during on-page

access in page mode.
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A0 - A23,

BEO,BET, /
BE2,BE3, (outpu) >§
CS0,CSt,

CS3,CS54

WR  (output)

<13>

<12>

le
1
__ \
RD  (output) / \
\

N <15>
Jf
<14> <11> <17>
< < » *t——>
< <10> > <16>

DO - D31 (in/output)

Figure 7-15 SRAM Asynchronous Read Timing
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Table 7-18 External Memory Access Asynchronous Write Timing

Parameter Symbol Conditions Min Max Unit
Address, WR delay time <20> | Tpawr (0.5+Wpg)T - 4 ns
CSn, WR delay time <20a> | Tpawr (0.5+Wpg)T - 4 ns
BEn, WR delay time <20b> | Tpawr (0.5+Wug)T - 4 ns
Address set up (vs. WRT) <21> | Tsawm (1.5+W)T - 4 ns
WR address delay time <22> | Tpwma (0.5+)T - 8 .
WR CSn delay time <22a> | Tpwra (0.5+)T -8 ns
WR High level width <23> | TyweH (141 +Wpg)T - 12 ns
WR Low level width <24> | Tywa (1+Wp)T - 8 ns
Data output set up time )

DO-15 (vs. WRT) <25> | Tsopwr (1.5+Wq)T - 10 ns
Data output hold time DO- .

D15 (vs. WRT) <26> | Thwroo 0.5iT + 2 ns
Data output set up time )

D16-31 (vs. WRT) <25> | Tsoown (1.5+W)T - 15 ns
Data output hold time D16- .

D31 (vs. WRT) <26> | Thwroo 0.5iT +2 ns

Note T:
i

VVTZ

VVD:

AO - A23,

1 /fcpy (= frequency of system clock)

Number of idle states specified by BCC register
Total Number of waits, Wt = Wpg+Wp

Wags: Number of waits specified by ASC register

Number of waits specified by DWC1, DWC2 register

BEO,BET,
BE2,BES,
CS0,CsHt,

(output)

A

CS3,C54

(output) /

<22>

<20>

<24>

<23>

<25>

<26>

RD
l¢
WR  (output) j
write —» write

X

e

r- &

DO - D31 (in/output)

D S

IV

-4

Figure 7-16 SRAM Asynchronous Write Timing
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7.7.2 Synchronous Bus Timing
Conditions Ty =-40°C ~ +85°C,

DVpps=3.0V ~ 5.5V (if used as ext. mem. I/F, DVppg=3.0V ~ 5.5V

otherwise),

BVpps=3.0V ~55YV,

AVpp =32V ~55V,SMVppg=32V ~55Y,

MVpps=3.0V ~ 3.6V,

Vpps =32V ~55YV,

Vsss = BVgss = DVggs = SMVggs = AVgg = MVggs =0 V

Output pin load capacitance: C = 50pF

Note Referto “Power On Clear” on page 81 for further functional restriction.
Table 7-19 External Memory Access Synchronous Read Timing
Parameter Symbol Conditions Min Max Unit

BCLK cycle time <90> | Tgeye 28 ns
BCLK low <91> TeH 7.1 ns
BCLK high <92> TeL 7.1 ns
A0-23 Hold time from BCLK{ <93> | ThHap 5 ns
A0-23 Setup time to BCLK{ <94> | Thsap 8 ns
CSx Hold time from BCLK{ <95> | Thes 5 ns
CSx Setup time to BCLK{ <96> | Tscs 8 ns
RD! after BLCKT Hold <97> | Turpr 5 ns
RDJ! to BLCKT setup <98> | Tgppr 6 ns
RDT after BLCK! Hold <99> | THRDR 5 ns
RDTto BLCKJ setup <100> | TsppR 6 ns
Delayed RDT after BLCKT Hold <99a> | Thmomo 5 ns
Delayed RDT to BLCKT setup | <100a> | Tsppro 6 ns
Data input set up time
DO-15 (vs. BCLKT) <101> 1 Tsro 26 ns
Data input set up time
D16-31 (vs. BCLKT) <1012> | Tsppio 81 ns
Data input hold time D0-15
(vs. BCLKT) <102> THRDID -11 ns
Data input hold time D16-31
(VS. BCLKT) <102a> THRDIDa -11 ns
WAIT input set up time @
(vs. BCLK™) <103> | Tswk 26 ns
WAIT input hold time <104> | Thwx A1 ns

(vs. BCLKT)

a) The setup and hold time for WAIT may be violated, but if the device reacts with an additional wait state is than

not defined.
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\ TASW \ T \ ™w ‘ T2 ‘ Tl ‘
poK \\_/—\ /l—\i_/ \_7 \_7
N7 N__/ B |\
<92>
<91> 111 [l
> <90> |
<93> P <93> P
" >‘ 4<94> > h 4<94>
/ /
AO - A23  (output)
\ X
el 95> <95> L
<96> I | <96>
_ > &
BEO,BET, /
BE2,BE3, f y
ﬁ,ﬁ, (output) X* }\
CS3,C54
WR  (output
(outouy _/ p| <99a>| |
N <100a>
4% b <99 |,
> <98> R <100>
== / 4
RD (output) / /
<101
T <102
DO - D15 (infoutput) == === === === ——— — — ——— — Hm e D Sttt
W
<totay
4
N 4'<1023>
D16- D31 (infoutput) - —————————————————— — R —— e ) Sttt
<103> .
<103> —p <
> | <104
P —4—<104> BT
WATT  (input) \ f / i \
\ ]
Figure 7-17 External Memory Access Synchronous Read Timing
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Table 7-20 External Memory Access Synchronous Write Timing

Parameter Symbol Conditions Min Max Unit
BCLK cycle time <110> | Tgeye 28 ns
BCLK low <111> TgH 71 ns
BCLK high <112> | Tg 7.1 ns
A0-23 Hold time from BCLK{ <113> | Thap 5 ns
A0-23 Setup time to BCLK{ <114> | Tysap 8 ns
gS)EKIiEx Hold time from <1155 | Thes 5 ns
CSx, BEx Setup time to BCLK) | <116> | Tgcg 8 ns
WR after BLCKT Hold <117> | Tuwre 5 ns
WRJ to BLCKT setup <118> | Tswrr 8 ns
WRT after BLCK{ Hold <119> | Thwen 5 ns
WRT to BLCK{ setup <120> | Tswrr 8 ns
Data output set up time
DO-15 (vs. BCLKT) <121> 1 Tswoo 7 / ns
Data output set up time
D16-31 (E)/s. BCLI?T) <1212> | Tswpos 7 1 ns
Data output hold time D0-15
(vs. BCLpKT) <122> THWDO -7 7 ns
Data output hold time D16-31
e, BC&T) <122a> | Thwooa -7 11 ns
WAIT input set up time?
(vs. BCIE)KT) P <123> | Tswk 26 ns
WAIT input hold time
(v BCIf)KT) <124> | Tuwk 11 ns

a) The setup and hold time for WAIT may be violated, but if the device reacts with an additional wait state is than

not defined.
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Chapter 7 AC Characteristics
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Figure 7-18 External Memory Access Synchronous Write Timing
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Chapter 8 Analog Functions
8.1 A/D Converter
The number of available analog input channels depends on the device:
* pPD70F3427, yPD70F3426A, pPD70F3425, yPD70F3424: 16 channels
input P70..P715.
* pPD70F3423, yPD70F3422, yPD70F3421: 12 channels
input P70..P711.
Conditions T, =-40°C ~ +85°C,
DVpps=3.0V ~55V,BVpps=3.0V ~5.5YV,
AVpp =32V ~55V,SMVpps=32V ~55Y,
MVpps=3.0V ~ 5.5V (uPD70F3427 only),
Vpps =32V ~5.5YV,
Vsss = BVsgs = DVggs = SMVggs = AVgg =0 V
MVgg5 = 0 V (UPD70F3427 only)
Note Referto “Power On Clear” on page 81 for further functional restriction.
Table 8-1 A/D Converter Characteristics
Parameter Symbol Test Conditions Min Typ Max Unit
Resolution - 10 Bit
Reference voltage AVREF AVgg AVpp \"
Overall error @ AVgg < AIN < AVger,
; 4.5V < (AVpgr = AVpp) < 5.5V +-35 1 LSB
AVgg <AIN < AVgee ,
- 3.5V = AVREF, +/- 10 LSB
4.0V < AVpp < 5.5V
Integral non linearity error AVgg <AIN < AVRer,
AVpp - 0.5 V < AVRep
INL 4.0V <AVRep 2 LSB
4.0V < AVpp < 5.5V
Additional error due to
disturbance by digital read | DRERR 1 LSB
of P70..P715P
Conversion time © Tcony 3.88 15.50 us
Analog input voltage ViaN AVgg AVpp \
Analogue supply current lavDD 10 mA
Analog input equivalent
circuit resistanceb) Rina 03 255 kQ
Analog input equivalent
circuit capacitanceb) Cina 4.0 8.0 PF
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Chapter 8 Analog Functions
Table 8-1 A/D Converter Characteristics (Continued)

Parameter Symbol Test Conditions Min Typ Max Unit
Analogue supply current lavDD 10 mA
Reference voltage supply
current @ |AvREF 350 HA

o 0O T o

) Quantization error of +0.5 LSB is not included
) This value is not tested during production.

) Tcony depends on register setting

) The reference current is mainly a transient current that is influenced by the conversion time. The given value

is the maximum value. Value is not tested during production.

8.2 Power On Clear
Conditions Ty =-40°C ~ +85°C,
Vpps=0~5.5Y,
Vgg=0V
Table 8-2 Power On Clear Characteristics
Parameter Symbol | Test Conditions Min Typ Max Unit
Threshold Voltage Vip 3.2 3.35 3.5 \
Detection time 2 Vpps slope >
Toerp 25mV/ps 2 HS

) Not tested in production.

Note

1. The POC ensures that the devices stops operation (RESET condition)
when the device is outside the operation voltage range, under the condition

that the supply voltage slope on Vppg is < 25mV/ps.

2. Full device operation is only available, when the supply voltage is above
the maximum threshold voltage. The device may stop operation due to
reset condition generated by POC, if the supply voltage dropps below the
given max threshold voltage.
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Chapter 8 Analog Functions

8.3 Voltage Comparator

The voltage comparator is supplied by Aypp.

Conditions T =-40°C ~ +85°C,
DVpps=3.0V ~ 5.5V, BVpps=3.0V ~55,
AVpp =32V ~ 55V, SMVpps =32V ~ 5.5V,
MVpps=3.0V ~ 5.5V (UPD70F3427 only),
Vpps =32V ~55V,
Vsss = BVgss = DVgss = SMVggs = AVgg =0V
MVggs = 0V (WPD70F3427 only)

Note Referto “Power On Clear” on page 81 for further functional restriction.

Table 8-3 Voltage Comparator Characteristics

Parameter Symbol | Test Conditions Min Typ Max Unit
Threshold Voltage (calibrated) 1.73 1.73
Viv -0.065 173 +0.065 v
Detection Time 2 Tpetvi | slope =50mV/ps 2 ps
step = 100mV,
ToETV2 | overdrive = 5mV 2 HS
Power-On Stabilization TimeP Ts 2 ms

a)

) Not tested in production.
b

That time must be passed after having enabled a voltage-comparator (Set VCEn bit) and before being able
to read the correct status of the concerned voltage-comparator status flag (VCFn).
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Chapter 9 Flash Memory

9.1 Basic Characteristics

Conditions T, =-40°C ~ +85°C,
DVpps=3.0V ~55V,BVpps=3.0V ~5.5YV,
AVpp=32V ~55V,SMVpps=32V ~55V,

MVpps=3.0V ~ 5.5V (uPD70F3427 only),

Vpps = 3.2V ~ 5.5V,
Vsss = BVggs = DVggs = SMVggs = AVgg =0 V

MVgg5 = 0 V (UPD70F3427 only)

Note Referto “Power On Clear” on page 81 for further functional restriction.

Table 9-1 Memory Operation Characteristics

Parameter

Symbol

Device

Min

Typ

Max 2

Unit

Operation Frequency

fepu

UPD70F3427,

UPD70F3426A,

WPD70F3425,
UPD70F3424

32k

64M

Hz

uPD70F3423,
UPD70F3422,
UPD70F3421

32k

24M

Hz

a8)  The above maximum operation frequency specification lists the center frequency of the SSCG. The

maximum dithering range of the SSCG is assured for this center frequency.
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9.2 Flash Memory Characteristics
Conditions Ty =-40°C ~ +85°C,
DVpps=3.0V ~55V,BVpps=3.0V ~5.5YV,
AVpp =32V ~55V,SMVppg=3.2V ~55Y,
MVpps=3.0V ~ 5.5V (UPD70F3427 only),
Vpps =45V ~5.5YV,
Vsss = BVsgs = DVggs = SMVggs = AVgg =0 V
MVggs = 0 V (WPD70F3427 only)
Note 1. Referto “Power On Clear”on page 81 for further functional restriction.
2. The values given in Table 9-2 are valid for a CPU frequency of 24MHz and
32MHz.
Table 9-2 Flash Memory Selfprogramming Characteristics
Parameter Symbol Test Conditions Min Typ Max Unit
Number of .
Rewrites CWRT 1000 times
Data retention tReT 15 years
Blank Check ) fopu = 24MHz 570 570 us
H a
Time VBL fopy = 32MHz 450 450 us
Erase Time One memory fopu = 24MHz ms
tiERT4K block (4k)® 13 130
fCPU = 32MHz ms
64 memory blocks | fcpu =24MHz ms
tiERTas56K (256yk) 29 290
fopu = 32MHz ms
Write Time ) fopu = 24MHz 520 1120 Us
twrr | Write two words®
fopy = 32MHz 300 900 us
t One memory fopy = 24MHz 48 348 ms
WAk block (4k)° fopy = 32MHz 45 345 ms
tivRTaK block (4k 16 20
ock (4k) fopy = 32MHz ms
t 64 memory block | fcpu =24MHz » 13 s
IVRT256k (256k) fCPU — 30MHz . .
Erase/Write
Current © IbprL 1 3 mA
Programming -40 +65 °C
f
Temperature tprG maximum power 40 +85 oc
dissipation 0.8W

O QO O T ®
_ = = =

Blank check of one memory block (4 kB).

Erase of one memory block (4kB).

The corresponding library call is configured for 2 word-write per call.

The corresponding library call uses a 4kB source buffer.

Additional current that is only needed during erase or write of flash.

The power dissipation may be reduced by disabling some functionality or reducing the CPU operation speed.
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9.3 Special Conditions for End-of-Line Programming
Conditions Ty =-40°C ~ +85°C,
DVpps=3.0V ~55V,BVpp5=3.0V ~55YV,
AVpp =32V ~55V,SMVppg=3.2V ~55Y,
MVpps=3.0V ~ 5.5V (UPD70F3427 only),
Vpps =4.8V ~5.15V,
Vsss = BVsgs = DVggs = SMVggs = AVgg =0 V
MVggs = 0 V (WPD70F3427 only)
Note Refer to “Power On Clear” on page 81 for further functional restriction.
(1) Flash Memory End-of-Line Programming Characteristics (PG-FP4)
Table 9-3 Flash Memory End-of-Line Programming Characteristics (PG-FP4: CSI)
Parameter Symbol Device Test Conditions | Min Typ Max | Unit
Blank Check tiveL All 1 1 s
Erase Time @ terT 1 1 s
Write Time P tiwRT UPD70F3427,
uPD70F3426A, 20 32 S
pPD70F3425
uPD70F3424,
UPD70F3423 10 16 S
W/E cycles <5
pPD70F3421 5 8 S
Verify Time tivaT pPD70F3427,
pPD70F3426A, 16 20 S
HPD70F3425
uPD70F3424,
UPD70F3423 8 10 s
uPD70F3421 5 7 s

a)  Erase of all flash-memory blocks (O .. 255)

b)

Write of complete flash area.
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Table 9-4 Flash Memory End-of-Line Programming Characteristics (PG-FP4: UART)
Parameter Symbol Device Test Conditions | Min Typ Max | Unit
Blank Check tiveL All 1 1 s
Erase Time @ terT 1 1 s
Write Time © tiwRT HPD70F3426A 230 | 300 s
uPD70F3427,
UPD70F3425 15 | 150 s
uPD70F3424,
UPD70F3423 60 | 80 S
WI/E cycles <5
uPD70F3421 30 40 S
Verify Time tvRT puPD70F3426A 230 300 S
uPD70F3427,
LPD70F3425 115 | 150 s
uPD70F3424,
UPD70F3423 6o | 8o S
pPD70F3421 30 40 S

a) Erase of all flash-memory blocks (0 .. 255)

()

Write of complete flash area.

Flash Memory End-of-Line Programming Characteristic (Flash-
Selfprogramming)

Note The values given in Table 9-5 are valid for a CPU frequency of 24MHz and
32MHz.
Table 9-5 Flash Memory End-of-Line Programming Characteristics (Flash-
Selfprogramming)
Parameter Symbol Test Conditions Min Typ Max Unit
Blank Check? tiveL fCPU = 24MHz 570 570 us
fopy = 32MHz 450 450 ps
Erase Time one YiERT4K fopu = 24MHz 13 52
ms
memory block (4k) fopy = 32MHz
Erase Time 64 t|ERT256k fCPU = 24MHz
memory blocks 29 116 ms
(256K) fcpy = 32MHz
Write Time (Write | tyar W/E cycles | fcpu=24MHz 520 1120 Hs
two words) <5 fopy = 32MHz 300 900 us
Write Time (One YwRT4k fCPU = 24MHz 48 198 ms
C
memory block 4k) fopy = 32MHz 45 195 ms
Verify Time (One t|VRT4k fCPU = 24MHz 16 20
ms
memory block 4k) fopy = 32MHz
Verify Time (64 thRT256k fCPU = 24MHz
memory blocks 1.1 1.3 S
256k) fepy = 32MHz
a) Blank check of one memory block (4kB).
b} The corresponding library call is configured for 2 word per call.
©) The corresponding library call uses a 4kB source buffer.
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9.4 Serial Write Operation Characteristics

Conditions Ty =-40°C ~ +85°C,
DVpps=3.0V ~ 5.5V, BVpps = 3.0V ~ 5.5V,
AVpp = 3.2V ~ 5.5V, SMVpps = 3.2V ~ 5.5 V,
MVpps = 3.0 V ~ 5.5 V (uPD70F3427 only),
Vpps =45V ~ 5.5V,
Vgss = BVggs = DVggs = SMVggs = AVgg =0 V
MVggs = 0 V (WPD70F3427 only)

Note Refer to “Power On Clear” on page 81 for further functional restriction.

Table 9-6 Flash Memory AC Characteristics

Parameter Symbol | Test Conditions Min Typ Max Unit
FLMDO setup time to rising edge of
_ tMDSET 2 ms
RESET
Count start time from rising edge of
RESET to FLMDO tRFCF 0.8 ms
Count ending time from end of tgrcp
to FLMDO fcount 20 ms
FLMDO counter High/Low level width towtoL 10 100 Us
FLMDO counter rise/fall time trip 50 ns
VDD - R
RESET < »|
oV A tCOUNT
<tCH s
VDD - P = - —
FLMDO T e
)Y -
—» |- < -]
tMDSET tCL tF tR
VDD
FLMD1
ov 3
Figure 9-1 Flash Memory Timing
Note FLMD1 is a shared function of the P07 pin.
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Chapter 10 Special Conditions for Device Operation

Condition

Caution

Note

at extended Operating Temperature
Range

T, = -40°C ~ +105°C

For any device’s operation within the extended operating temperature range
(Tp =-40°C ~ +105°C), the device’s total power consumption must be reduced.

The following tables within this chapter describe additional device conditions
securing the requested decrease of the device’s power consumption.

In case any device may operate within the extended operating temperature
range (Tp = -40°C ~ +105°C) all of the below mentioned conditions must never

be exceeded at any time.

All of the below mentioned device conditions must be applied in addition to any
other parameter that is described within this document.

The operation conditions for an extended temperature range (TA = -40°C ~
+105°C) mentioned in this chapter are valid for all parameters which were
described within this document.

In all conditions in this document the normal temperature range (TA = -40°C ~
+85°C) is replaced by the extended temperature range of TA=-40°C ~ +105°C
in case the operating conditions mentioned in this chapter are applied.
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Chapter 10 Special Conditions for Device Operation at extended Operating Temperature Range
(1) upPD70F3427
Condition 1 Ty =-40°C ~ +105°C
Operation Modes: RUN, HALT, IDLE
Power dissipation: <1.0W
Duration: 15000 hours
Vggs = 0V
Condition 2 Ty =-40°C ~ +105°C
Operation Modes: WATCH, Sub-WATCH, STOP, Sub-Clock CPU Operation
Power dissipation: < 0.5W
Duration: 15 years
Vgss =0V
Table 10-1 Absolute maximum ratings currents for special conditions (WPD70F3427)
Parameter Symbol Test Conditions GG Unit
average
Output cur- | All pins Sum of Groups 1, 2, 3,
rent low loLa 5,6,7,8 70 mA
Output _
current high IOHA fsys— 48 MHz -70 mA
Number of active stepper 4
motor drivers
Output cur- | All pins Sum of Groups 1, 2, 3,
rent low loLa 5,6,7,8 250 mA
Output - -
current hlgh IOHA fsys— 24 MHz 250 mA
Number of active stepper 6
motor drivers
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(2) MPD70F3426A

Condition 1 Ty =-40°C ~ +105°C
Operation Modes: RUN, HALT, IDLE
Power dissipation: <1.0W
Duration: 15000 hours
Vggs =0V
Condition 2 Ty =-40°C ~ +105°C,
Operation Modes: WATCH, Sub-WATCH, STOP, Sub-Clock CPU Operation
Power dissipation: < 0.5W

Duration: 15 years
VSSS = OV

Table 10-2 Absolute maximum ratings currents for special conditions

(MPD70F3426A)
Parameter Symbol Test Conditions GG Unit
average
Output cur- | All pins Sum of Groups 1, 2, 3,
rent low loLa 5 7,8 40 mA
Output
Curr‘;m high loHA fsyg= 48 MHz -40 mA
Number of active stepper 6
motor drivers
Output cur- | All pins Sum of Groups 1, 2, 3,
rent low loLa 5 7,8 250 mA
Output
currrt)ant hlgh IOHA fsys: 24 MHz -250 mA
Number of active stepper 6
motor drivers
RO1DS0049ED0210 Rev. 2.10 :{ENESAS 20
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Chapter 10 Special Conditions for Device Operation at extended Operating Temperature Range
(3) pPD70F3425
Condition 1 Ty =-40°C ~ +105°C
Operation Modes: RUN, HALT, IDLE
Power dissipation: <0.9W
Duration: 15000 hours
Vgss =0V
Condition 2 Ty =-40°C ~ +105°C
Operation Modes: WATCH, Sub-WATCH, STOP, Sub-Clock CPU Operation
Power dissipation: < 0.5W
Duration: 15 years
VSSS = OV
Table 10-3 Absolute maximum ratings currents for special conditions (WPD70F3425)
Parameter Symbol Test Conditions GG Unit
average
Output cur- | All pins Sum of Groups 1, 2, 3,
rent low loLa 5 7,8 135 mA
Output _
current high lOHA foys= 48 MHz -135 mA
Number of active stepper 6
motor driver
Output cur- | All pins Sum of Groups 1, 2, 3,
rent low loLa 5 7,8 250 mA
Output - -
current hlgh IOHA fsys— 32 MHz 250 mA
Number of active stepper 6
motor driver
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(4) pPD70F3424
Condition 1 Ty =-40°C ~ +105°C
Operation Modes: RUN, HALT, IDLE
Power dissipation: < 0.88 W
Duration: 15000 hours
Vggs = 0V
Condition 2 Ty =-40°C ~ +105°C
Operation Modes: WATCH, Sub-WATCH, STOP, Sub-Clock CPU Operation
Power dissipation: < 0.5W
Duration: 15 years
VSSS = OV
Table 10-4 Absolute maximum ratings currents for special conditions (WPD70F3424)
Parameter Symbol Test Conditions GG Unit
average
Output cur- | All pins Sum of Groups 1, 2, 3,
rent low loLa 5 7,8 180 mA
Output _
current high loHA fgys= 48 MHz -180 mA
Number of active stepper 6
motor driver
Output cur- | All pins Sum of Groups 1, 2, 3,
rent low loLa 5 7,8 250 mA
Output - -
current hlgh IOHA fsys— 32 MHz 250 mA
Number of active stepper 6
motor driver

(5) upPD70F3421, yPD70F3422, yPD70F3423

Condition 1 T =-40°C ~ +105°C
Operation Modes: RUN, HALT, IDLE
Power dissipation: < 0.86 W
Duration: 15000 hours
Vgss =0V

Condition 2 Ty =-40°C ~ +105°C
Operation Modes: WATCH, Sub-WATCH, STOP, Sub-Clock CPU Operation
Power dissipation: < 0.5W
Duration: 15 years
Vggs = 0V

Note No additional condition must be fulfilled.
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Chapter 11

11.1

Package

Package of yPD70F3426AGJ, pPD70F3425GJ,
pPD70F3424GJ, pPD70F3423GJ, yPD70F3422GJ,
uPD70F3421GJ

144-PIN PLASTIC LQFP (FINE PITCH) (20x20)

-+ E HE
144@ Y=
1 36
IR lIlIlIlIlIlI[ﬂI]IJlIlIlIlIlIlIlIlIlIIJIJ I 3
- ZE
b[D] x @[ s | [e]
zD
A,

Figure 11-1

detail of lead end

L1

L
Lp
(UNIT:mm)
ITEM DIMENSIONS
D 20.00+0.20
E 20.00+0.20
HD 22.0040.20
HE 22.00+0.20
A 1.60 MAX.
A1 0.10+0.05
A2 1.40+0.05
0.25
b 0201397
¢ 012579078
L 0.50
Lp 0.60+0.15
L1 1.00+0.20
) 3ect 3
le] 0.50
X 0.08
y 0.08
ZD 1.25
ZE 1.25

P144GJ-50-GAE-2

Package Drawing of yPD70F3426AGJ, uPD70F3425GJ, pPD70F3424GJ,

pPD70F3423GJ, yPD70F3422GJ, pPD70F3421GJ
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11.2 Package of yPD70F3427GD

208-PIN PLASTIC QFP (FINE PITCH) (28x28)

A
B
B I{HEI)II(ISIIHHHHHHHHHHHHHHHHHHHHHt HHHHHHHHHHHHHHHHHHHHHHEEH u
= ; = co
=

NOTE

Each lead centerline is located within 0.10 mm of
its true position (T.P.) at maximum material condition.

Figure 11-2 Package Drawing yPD70F3427GD

detail of lead end

ITEM MILLIMETERS

A

30.6+0.2

28.0+0.2

28.0+0.2

30.6+0.2

1.25

1.25

+0.05
0-2270:04

0.10

0.5 (T.P.)

1.3+0.2

0.5+0.2

+0.03
0177567

0.10

3.2+0.1

0.4£0.1

DOV |Z £ rMX«|—| I |®TNOO|w

5°+5°

w

3.8 MAX.

P208GD-50-LML,MML,SML,WML-7
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11.3 Thermal Resistance

Table 11-1 Thermal resistance of V850E/Dx3 products

Junction to Junction to Junction to Lead
Ambient Case Lead

Product Code B Unit

Airflow‘;A(,)m/s RtHic RrhaL RTHLL
uPD70F3421GJ(A)-GAE-QS-AX 43.26 7.53 22.49 0.22 K/W
MPD70F3422GJ(A)-GAE-QS-AX 43.26 7.53 22.49 0.22 K/W
uPD70F3423GJ(A)-GAE-QS-AX 43.26 7.53 22.49 0.22 K/W
uPD70F3424GJ(A)-GAE-QS-AX 43.26 7.53 22.49 0.22 K/W
MPD70F3425GJ(A)-GAE-QS-AX 42.89 6.68 21.08 0.21 K/W
HPD70F3426AGJ(A)-GAE-QS-AX 41.66 5.33 19.77 0.19 K/W
uPD70F3427GD(A)-LML-QS-AX 38.36 10.39 22.99 0.43 K/W

Note Maximum junction temperature T 54 = 150°C
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Chapter 12 Recommended Soldering Conditions

12.1 Description of Recommended Conditions

The recommended soldering conditions by item are indicated by a combination
of the soldering process, peak temperature, baking time, and exposure limit all

abbreviated as shown below.

Soldering process| |Peak temp. | —|Baking time | |Exposure limit |-

Number of
soldering processes

eg. : 'IR" 3 - 2" 777 ."3"
| | L - L J L .

4

Figure 12-1 Soldering conditions indication

12.1.1 Soldering process

Number of soldering processes 3 times
Exposure limit 7 days (25 deg.C and 65%RH)
Baking time 20 hours (125 deg.C)

Peak temperature 235 deg.C

Soldering process Infrared ray reflowing

The soldering process is indicated by the following symbols:

Soldering process

Symbol

Infrared Reflow Soldering

IR

Vapour Phase Soldering

VP

Wave Soldering

WS
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Chapter 12 Recommended Soldering Conditions
12.1.2 Peak temperature
The peak temperature is indicated by the two least significant digits (two
characters) of the peak value. The peak temperature of the VPS and the
infrared ray reflowing process is indicated by the package surface temperature.
The wave soldering is indicated by the solder temperature.
Peak temperature Symbol
215 deg.C 15
220 deg.C 20
230 deg.C 30
235 deg.C 35
260 deg.C 60
12.1.3 Baking time
The baking time is indicated by the following symbols:
Baking time (stored at 125 deg.C) Symbol
No baking required (0 hours) 00
10 hours 10
16 hours 16
20 hours 20
36 hours 36
12.1.4 Exposure limit
Exposure limit means the maximum limit with which the device can be
soldered without problem after unpack. The limit is indicated by the following
symbols:
Exposure limit
(Temperature 25 deg.C and Symbol
humidity 65%RH or less)
One day (24 hours) 1
Two days (48 hours) 2
Three days (72 hours) 3
Seven days (168 hours) 7
Eight hours B
Twelve hours C
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Chapter 12 Recommended Soldering Conditions

12.1.5 Number of soldering process

Number of soldering process is indicated by the following symbols:

Number of soldering processes Symbol
Once 1
Twice 2
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Chapter 12 Recommended Soldering Conditions

12.2 Recommended Conditions of IR60-207-3

The following is recommended soldering conditions. (Moisture sensitive
device)

Unpacking (Dry pack) <

No Baking
Stored 7 days or less *

(for 20 to 72 hours at 125 deg.C)

Does not apply to magazine and tape packed devices.

*Storage condition: 25 deg.C and 65%RH or less.

Infrared ray reflow

Figure 12-2 Recommended Handling of Unpacked Devices

Peak temperature: 260 deg.C or below (Package's surface
temperature)
Reflow time: 60 seconds or less (at 220 deg.C)

Maximum number of reflow processes: 3 times

Exposure limit (Store until the final
reflow process starts): 7 days or less

Flux: Rosin flux containing small amount of chlorine
(Flux with a maximum chlorine content of 0.2 Wt%
is recommended.)

(Actual heating)
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Figure 12-3 Infrared Ray Reflow Temperature Profile
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Appendix A Revision History

Item Date published Document No. Comment
1 Jul 5, 2005 EASE-PL-8007-0V1 | First release of this document
2 Aug 3, 2005 EASE-PL-8007-0V2 | Second release of this document
3 Dec 13, 2005 EASE-PL-8007-0V3 | Update of document

Overview:

- Included the derivatives pyPD70F3427, yPD70F3426,
pPD70F3422, uPD703422.

- Included a note describing the expansion of flash and RAM
for the derivative yPD70F3426.

- Included the LCD I/F to the reduced peripheral set.

DC characteristics:

- Added typical operating current for 48MHz.
- Changed VCOMPO0/1 to VCMPO/1.

- Corrected the table 6-15.

Pinout Information:

- Included the Pinconfiguration of the new derivatives
pPD70F3427 and yPD70F3426.

- Introduced the pin-group 6 representing the external
memory-interface of the new derivative yPD70F3427.
- Introduced the pin-group 8 representing the voltage
comparator input pins.

Absolute Maximum Ratings:

- Included the DJ3 derivatives yPD70F3427, yPD70F3426,
pPD70F3422, yPD703422.

- Included the concerned parameters for the yPD70F3427’s
memory interface.

General Characteristics:
- Included the concerned information regarding the external
memory interface of the derivative yPD70F3427.

Operation Conditions:

- Included the DJ3 derivatives yPD70F3427 and
pPD70F3426 for the corrseponding CPU clock frequencies
32 MHz and 48 MHz.

DC-Characteristics:

- Included the DJ3 derivatives yPD70F3427 and
pPD70F3426.

- Separated the characteristics of pin-group 3 for
pPD70F3427 and the remaining devices.

- Included the characteristics of pin-group 6 for the device
uPD70F3427.

- Included the supply-currents for added derivatives
pPD70F3427 and yPD70F3426.

- Added a note regarding current limit function of the
derivative yPD70F3427.

- Review of chapter "LCD Common and Segment Lines".

AC-Characteristics:

- Included the derivatives yPD70F3427 and pPD70F3426.
- Included the external memory access specification for the
derivative yPD70F3427.

Analog Functions:
- POC characteristics. Included a note.
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Date published

Document No.

Comment

3

Dec 13, 2005

EASE-PL-8007-0V3

Flash Memory:
- Included the derivatives yPD70F3427 and uPD70F3426.

Package:

- Included the derivatives pPD70F3427 and yPD70F3426
- Added the package drawings for the derivatives
pPD70F3427 and yPD70F3426.

Sep 4, 2006

EASE-PL-8007-1V0

Redefinition of that document "Electrical Target
Specification" to "Preliminary Data Sheet".

Family Overview:
- Updated operating clock.

Operation Conditions:
- Update the CPU clock frequencies.

DC-Characteristics:
- Updated the supply-currents for all derivatives.
- Completion of table 6-23.

AC-Characteristics:
- Updated the AC-Characteristics for the ext. mem. I/F
(UPD70F3427).

Jan 18, 2007

EASE-PL-8007-1V1

DC-Characteristics:

- Included the values for the LCD split voltages

- Updated the supply-currents for the derivatives
pPD70F3424, yPD70F3426 and pPD70F3427.

AC- Characteristics:

- CSIB updated and expanded characteristics.
- LCD Bus Interface updated.

- External memory access updated.

Analog Functions:
- Added the Voltage Comparator Characteristics stabilization
time.

Flash Memory:
- Updated parameters for End-of-Line programming.
Included parameters for missing derivatives.

Special Conditions for Device Operation at extended
Operating Temperature Range (T = -40°C ... +105°C)

- Included a new chapter describing the operating conditions
when device is operating within the extened operating
temperature range.

Oct. 29, 2009

U20110EE1VODS00

Overview:
- Updated device list.

Peripherals:

- added Memory interface extention for yPD70F3427GD

- added 3rd CAN channel for yPD70F3421/22/23/24/25/27
- added Timer Y (TMY) for all devices

- corrected number of voltage comparators from 3 to 2

Internal RAM:
- Increased from 16kbytes to 20kbytes for yPD70F3422GJ

General Characteristics:

- Updated the parameters regarding the SSCG modulation
range and frequency.

- Added input leakage parameters for pin group 6.
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6

Oct. 29, 2009

U20110EE1VODS00

DC-Characteristics:

- Added injected current specification (Table 6-1)

- Removed limitation “CMOS2 and SCHMITT2 are only
available on Port P8” (Table 6-2, table 6-3)

- Added Schmitt2 and CMOS2 (Table 6-6, table 6-7, table 6-
8)

- Added ADC Low Voltage Operating Range (Table 6-9)

- Extended Schmitt 2 and CMOS2 to whole pingroup 3
(Table 6-10, table 6-11)

- Added Definitions for VLCD (Table 6-15)

- Added Schmitt2 and CMOS2 (Table 6-16 - DC
Characteristics Stepper Motor Driver Input Normal Voltage
Operation, table 6-17)

- Added Stepper Motor Driver Zeropoint Detection

- Reduced “Watch” and “Watch mointored” currents for
UPD70F3421/22/23/24/25/26 (Table 6-23, table 6-26, table
6-27)

- Added “Additional Supply Current (Operating) during Self-
Flash-Programming” (Table 6-24)

- Reduced supply currents for yPD70F3427 (Table 6-25)

- Added table describing when bias current is flowing.

- Added LCD common and segment lines operation current
- Stepper motor driver output voltage deviation not tested,
but specified by design

AC Characteristics:

- Corrected parameters for the serial clock high- and low-
level width.

- Corrected min. SIBn setup time in low voltage operation
CSIB master mode

- Corrected maximum I°C clock SCLO

- Renamed LCD Bus I/F control modes

- Corrected Dypps range of LCD Bus I/F specification

- Updated the characteristics for the ext. mem. I/F.

- Added/corrected the characteristics for the mem. I/F’s
asynchronous synchronous operation.

- Added “” in calculation for Tpyra (Table 7-18)

Analog Functions:

- Updated A/D Converter parameters

- Removed uncalibrated Voltage Comparator trheshold: no
user calibration required

- Reduced POC Threshold Voltage Max. to 3.5V (Table 8-2)
- Added TDETV1 for Voltage Comparator (Table 8-3)

Flash Memory:
- Modified parameters for Flash Memory Characteristics.

Special Conditions for Device Operation at extended
Operating Temperature Range (Tp = -40°C ... +105°C):
- Added the whole chapter.

Package / Pin configuration:

- thermal resistances specified

- Corrected package code for uPD70F3427 to
pPD70F3427GD (was yPD70F3427GJ, chapter 2.1)

- Updated pin configuration drawings (chapters 2.1, 2.2, 2.3)

Absolute maximum ratings

- Increased Output currents low (Table 3-2)

- Added Power Supply Restrictions (Table 3-3)

- Updated parameter for the power dissipation and storage
temperature

- Corrected symbols of currents
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Oct. 29, 2009

U20110EE1VODS00

Operating Conditions

- Added SSCG for IICLK, SPCLKO-1 and SPCLK2-15 (Table
5-2)

- Added sub chapter “5.3 AC Load Condition - Single Pin
Switching”

Naming: Changed pPD70F3426 to pPD70F3426A (64MHz)

Dec 10, 2010

R01DS0049ED0200

Overview:
Replaced product names by product codes

Analog Functions:
- Added integral non linearity error (INL) to A/D converter
characteristics

Package:
- Corrected/replaced package drawing of 144 pin plastic
QFP (package code GAE instead of UEN)

Jun 1, 2011

R0O1DS0049ED0210

AC Characteristics of Flash Memory changed to more
relaxed values (typseT, tcounT)
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