EXFL

Renesas Electronics America Inc - DF70855AD80FPV Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Not For New Designs

SH-2

32-Bit Single-Core
80MHz

EBI/EMI, FIFO, I2C, SCI, SSU
DMA, POR, PWM, WDT
100

512KB (512K x 8)
FLASH

32Kx 8

3V ~ 5.5V

A/D 8x10b

Internal

-40°C ~ 85°C (TA)
Surface Mount
144-LQFP

144-LFQFP (20x20)

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

https://www.e-xfl.com/product-detail/renesas-electronics-america/df70855ad80fpv

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/df70855ad80fpv-4418174
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

Section 24 MasK ROM ....ooeiiiiiiiiiiieeeee ettt e e e e e eeasaaeeeseseaeeens 1347

Figure 24.1 Mask ROM BloCK Diagram........cccueevuierriiiiiiieniiieiiieeite st sveeseee e 1347
Section 25 RAM ... 1349
Figure 25.1 On-chip RAM AdAIESSES ......coevuerirriririieieieienientene ettt s 1349
Section 28 Electrical CharaCteriStiCs .........cooouerueerieriiienieniieenieeieeneeeeeeneens 1427
Figure 28.1 EXTAL Clock INPUt TIMING ....eeevuviiriiiiiiiiiiieeiie ittt sae e e siae e 1436
Figure 28.2 CK Clock Output TimiNg .....ceecveerieerieeriienieeieeerteeniteesteeieeesieeeieeesaeesbeesseesans 1437
Figure 28.3 Power-On Oscillation Settling Timing ........c.ccecceevuerienieneenienienieneeeeeeee e 1437
Figure 28.4 Oscillation Settling Timing on Return from Standby (Return by Reset)............... 1437
Figure 28.5 Oscillation Settling Timing on Return from Standby (Return by NMI or IRQ).... 1438
Figure 28.6 Reset INPUL TImING .....ccocveeriiiriiiiiiiirieeieeieete ettt et s 1440
Figure 28.7 Interrupt Signal Input Timing.........coecueeriiirniieeniiienieenieenre e 1440
Figure 28.8 Interrupt Signal Output TimiNg .....ceevveeriiiiieeiieiiieeiee ettt e e 1441
Figure 28.9 Bus Release Timing.......cceeoueiieiiiiiiniiieiieseeieeeeeete sttt s 1441
Figure 28.10 Pin Driving Timing in Standby Mode ...........ccccoeiiriiiienieiieieee e 1441
Figure 28.11 Basic Bus Timing for Normal Space (No Wait)........cccoeoeiiienieniiiiiienceeene 1445
Figure 28.12 Basic Bus Timing for Normal Space (One Software Wait Cycle) ..........c........... 1446
Figure 28.13 Basic Bus Timing for Normal Space (One External Wait Cycle) .........cc..c..c..... 1447

Figure 28.14 Basic Bus Timing for Normal Space
(One Software Wait Cycle, External Wait Cycle Valid (WM Bit = 0),

NO IAIE CYCLE) ...ttt ettt ettt ettt e sbe e beebeeaee e 1448
Figure 28.15 CS Extended Bus Cycle for Normal Space
(SW =1 Cycle, HW =1 Cycle, One External Wait Cycle)......c...coccereevervircininnienncne 1449

Figure 28.16 Bus Cycle of SRAM with Byte Selection

(SW =1 Cycle, HW =1 Cycle, One External Wait Cycle,

BAS =0 (UB/LB in Write Cycle Controlled)) ........c..coovverererersressresseseessessessesnennen. 1450
Figure 28.17 Bus Cycle of SRAM with Byte Selection

(SW =1 Cycle, HW =1 Cycle, One External Wait Cycle, BAS =1

(ﬁ in Write Cycle Controlled)).......cueerveeriiiiieiniieiieeieeteeteeeeee et 1451
Figure 28.18 MPX-I/O Interface Bus Cycle

(Three Address Cycles, One Software Wait Cycle, One External Wait Cycle).............. 1452
Figure 28.19 Burst MPX-1/O Interface Bus Cycle Single Read Write

(One Address Cycle, One Software Wait CYCle).......cceerieiieiieniiiieriieie e 1453
Figure 28.20 Burst MPX-1/O Interface Bus Cycle Single Read Write

(One Address Cycle, One Software Wait Cycle, One External Wait Cycle).................. 1454
Figure 28.21 Burst MPX-1/O Interface Bus Cycle Burst Read Write

(One Address Cycle, One Software Wait CYCle).......covueeriienieeniiiiieeie e sieeeeeene 1455
R0O1UH0198EJ0600 Rev. 6.00 Page xlv of Ix

Oct 16, 2014 RRENESAS



Figure 28.38

Synchronous DRAM Auto-Refreshing Timing

(WTRP =1 Cycle, WTRC = 3 CYCIES)..ccoviiriiiiiieniieiieenieesiieete et et 1472
Figure 28.39 Synchronous DRAM Self-Refreshing Timing

(WTRP =1 Cycle, WTRC =3 CYClES)...coeerieiiiiiniiiniieieeieeesiteseeie et 1473
Figure 28.40 Synchronous DRAM Mode Register Write Timing (WTRP = 1 Cycle)............. 1474
Figure 28.41 PCMCIA Memory Card Interface Bus Timing .........cccoeeeeveeieeneniencenceeeene 1475
Figure 28.42 PCMCIA Memory Card Interface Bus Timing

(TED = 2.5 Cycles, TEH = 1.5 Cycles, One External Wait Cycle) ........cccccveevueervueennnnn. 1476
Figure 28.43 PCMCIA I/O Card Interface Bus Timing.........cccceeeeveervieencieeniieenieenieenieesveenne 1477
Figure 28.44 PCMCIA I/O Card Interface Bus Timing

(TED = 2.5 Cycles, TEH = 1.5 Cycles, One External Wait Cycle) ........ccccceveeevvenerennnnne 1478
Figure 28.45 DREQ INput TImMiNg ......cccoeriririririeeieienenenteeeniteieetetere st senaenes 1479
Figure 28.46 MTU2 Input/Output Timing........coevueerriiiiiieriiieiiieeiee ettt 1480
Figure 28.47 MTU2 Clock INput Timing .....ccccveerieriiiiiieeiieeiieeiee ettt sieesieesveeseeeesive e 1481
Figure 28.48 MTU2S Input/Output Timing.......ccccveerueirrieriiieiiienieesieeeieesieesieesreeseeesveenanes 1482
Figure 28.49 1/O Port Input/Output Timing........cocuereeriereiriiniirienieenieeieeeeee st 1483
Figure 28.50 WDT TIIMNG ...coovieiieieeieeie ettt ettt ettt ettt et st satesbeesbeeteeneeeneesaeenaeens 1484
Figure 28.51 Input CLOCK TIiMINg .....cooueeiuieiieiiiniieriieie ettt ettt sttt enaens 1485
Figure 28.52 SCI Input/Output Timing ........coecveeriiieriiiiniieiniienieenie ettt 1486
Figure 28.53 Input ClOCK TimiNg ...cccveervieriiieniienieenieeeie ettt sre et eaeesbeeeaae e 1487
Figure 28.54 SCIF Input/Output TIMINg .....ceevuvierieeiieiriieeiieeieeeieesieeeieesreesteesneeseeeeseaeenenes 1488
Figure 28.55 SSU Timing (Master, CPHS = 1) ..ccccooiiiiiniiiiiiieeeeteeeeee e 1490
Figure 28.56 SSU Timing (Master, CPHS = 0) ....cc.ccceviiiiiiininininineneceeceeneeese e 1490
Figure 28.57 SSU Timing (Slave, CPHS = 1) c.ooiiiiiiiiciiiieeeeeeceeneeene e 1491
Figure 28.58 SSU Timing (Slave, CPHS = 0) ...cooiiiiiiiiiiieeeeeeee e 1491
Figure 28.59 POE INPUE TIMNG «.........veveveeeeseeeeeeeeeeeeeeeee s seese s e s s s s sseseessesseseeenes 1492
Figure 28.60 T’C2 INput/Output TImMiNg........ccceeveveiieieieirereeeiieeeeeeeesesesessess et eeseseesesesnas 1494
Figure 28.61 UBC Trigger TIMING ....c..coiviriieiiieieiiieie ettt 1495
Figure 28.62 External Trigger Input Timing ........cccceceevvevieiiinininiininteeeiecnene e 1496
Figure 28.63 Output Load CirCUIL.......ccuerueriiririririieieienienienteetenteeeetetere et naenes 1497
Figure 28.64 Connection of V, Capacifor ..........ccceoiviiiiiiiniiiiiiiiiiicciccceeene 1500
APPCIAIX .ttt ettt ettt e e e ens 1501
Figure E.1 TEFP-T00BV ...c.coiiiiiiiiiiiitie ettt st et 1558
Figure B2 FP-T12EV oottt st s 1559
Figure E.3 FP-144LYV .ottt st 1560
Figure B4 FP-1TO0EV ......ccooiiiiiiiiie ettt 1561
Figure E.5 BP-112V ..ottt ettt ettt et ettt et e s baeeaaesats 1562

R0O1UH0198EJ0600 Rev. 6.00

Oct 16, 2014

Page xlvii of Ix

RRENESAS



Table 11.40 Setting of Interrupt Skipping Count by Bits 3ACOR[2:0] ........ccccevievircienieninnnnne 514

Table 11.41 Setting of Interrupt Skipping Count by Bits 4VCOR[2:0].....ccceeeveeririenireiniieeennne 514
Table 11.42 Setting of Bits BTE[1:0] ....cooouiiiiiiiiieiiecieeecete ettt st 517
Table 11.43 Register Combinations in Buffer Operation..........cc..ceceveueroienieniencnneniienienienens 530
Table 11.44 Cascaded COMDINAIONS ......cccueeiiriertietieieeieette st ee ettt e steseeeseeeseeeteeaeeseeenaeeeeens 534
Table 11.45 TICCR Setting and Input Capture Input Pins........cccceveriiiiiiniininniecieeeeeee 535
Table 11.46 PWM Output Registers and Output Pins..........coeceeeviiiniieniieiniienieeniecieeieeeeee 540
Table 11.47 Phase Counting Mode Clock Input Pins.........cccoccveerviieniieniiieniienieerieenieenieesieee 544
Table 11.48 Up/Down-Count Conditions in Phase Counting Mode 1 ..........ccccceevviierieeriieennenne 546
Table 11.49 Up/Down-Count Conditions in Phase Counting Mode 2 ..........c.ccceceeverviinieneeniens 547
Table 11.50 Up/Down-Count Conditions in Phase Counting Mode 3 .............cooceeviiiininnienenns 548
Table 11.51 Up/Down-Count Conditions in Phase Counting Mode 4 ..........c.ccccceevvreeecrenncnne. 549
Table 11.52 Output Pins for Reset-Synchronized PWM Mode ..........ccocceeriiiiniiiniiiinieeniennieene 552
Table 11.53 Register Settings for Reset-Synchronized PWM Mode ..........cccoeeceiviiiiniiieniiiennienne 552
Table 11.54 Output Pins for Complementary PWM Mode.........ccccovuieniiinienieeiiieeieenieesieenne 555
Table 11.55 Register Settings for Complementary PWM Mode...........coccevienieniincnienienieniens 556
Table 11.56 Registers and Counters Requiring Initialization............cccceeeeeveeneeneenenienieneeeane 563
Table 11.57 MTU2 INEEITUPLS ..c.veeeieeeeieeieeieeeteente et e teestestte st eteeteeseesatesaeeseeeeeeneesneesseesseeseans 618
Table 11.58 Interrupt Sources and A/D Converter Start Request Signals..........ccocveeveeriieennienne 621
Table 11.59 Mode Transition COmMDINAtIONS.......cceeruerriirieriinienieieeerte ettt eieeas 654
Section 12 Multi-Function Timer Pulse Unit 2S (MTU2S) ....ccoovvvvveiiieiiiinnnns 685
Table 12.1  MTU2S FUNCHOMNS .......eeiuiiiieiieitieeteeie ettt ettt ettt seeeeeetesaeeseeeneeeeeens 686
Table 12.2  Pin CONiIGUIAION ....c..ooveririirieieietintene ettt ettt sttt naenes 689
Table 12.3  Register CONfIGUIAtION .......ccvvitiriieiiiieiiieeiie ettt sttt ettt e s esaeee e 690
Section 13 Port Output Enable (POE).......c.ccoooiiiiiiiiniiieecee, 693
Table 13.1  Pin Configuration..........cocceieieieieniinininieteeeieseene ettt 695
Table 13.2  Pin COMDINAIONS ...cc.uiieiiiieitieriieiteete ettt ette sttt et eteeseesetesaeeseeeeeeeeeaeesneesseeneeans 696
Table 13.3  Register Configuration ...........cecueeuerinerininieieienieneneeeee ettt eenes 697
Table 13.4 Target Pins and Conditions for High-Impedance Control..............ccocceeeveeniennnenne 719
Table 13.5 Interrupt Sources and CONAitiONS.........c.eeeruierrieeriiieriiieniiieeieenteeeieesbeesreesreesaee e 724
Section 14 Watchdog Timer (WDT) ....cccooiiiiiiiiiiiieeeecee e, 727
Table 14.1  WDT Pin COnfigUuration.......c..ccccoeeereeieienienienenineneeteeeteniestes et neneennes 729
Table 14.2  Register CONfiUIAtION ..........cevieiieiiieiieieetiestieie ettt ste st see e eaeesaeesaeeneeens 730
Table 14.3  TNLETTUPL SOUICE. ...ccvuvirtiieiieiiieeite ettt ettt ettt e et sb e st e st esabeesabeesabeesareesaneenns 736
Section 15 Serial Communication Interface (SCI)..........ccooveiiiiiiiiiceiiiieeee, 739
Table 15.1  Pin CONfiguration ........coccioueiiiiieniiiiiieete ettt sttt st e e ens 741
Page liv of Ix RO1UHO198EJ0600 Rev. 6.00

RENESAS Oct 16,2014



SH7080 Group

Section 1 Overview
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in the F-ZTAT version.
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This p|n is fixed to Vss in the mask ROM and ROM-less versions and is used as the FWE input p|n in the F-ZTAT version.
This pin is for the E10A emulator. It is fixed to Vcc in the mask ROM and ROM-less versions and is used as the ASEMDO input pin

These pin functions are only available in the F-ZTAT version (i.e., they are not available in the mask ROM and ROM-less versions).
These pin functions are only available in the F-ZTAT version supporting full functions of E10A (not available in normal F-ZTAT version).

Figure 1.5 Pin Assignments of SH7086
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Section 4 Clock Pulse Generator (CPG) SH7080 Group

4.3 Clock Operating Mode
Table 4.3 shows the clock operating mode of this LSI.

Table 4.3  Clock Operating Mode

Clock Operating Clock VO
Mode Source Output PLL Circuit Input to Divider
1 EXTAL inputor  CK* ON (x8) x8

crystal resonator

Note: * To output the clock through the clock output (CK) pin, appropriate settings should be
made in the pin function controller (PFC). For details, refer to section 21, Pin Function
Controller (PFC).

Mode 1: The frequency of the external clock input from the EXTAL pin is multiplied by 8 in the
PLL circuit before being supplied to the on-chip modules in this LSI, which eliminates the need to
generate a high-frequency clock outside the LSI. Since the input clock frequency ranging from 5
MHz to 12.5 MHz can be used, the internal clock (I¢) frequency ranges from 10 MHz to 80 MHz.

Maximum operating frequencies:
I¢ = 80 MHz, B¢ = 40 MHz, P¢$ = 40 MHz, MI¢ = 80 MHz, and MP¢ = 40 MHz

Table 4.4 shows the frequency division ratios that can be specified with FRQCR.
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Section 4 Clock Pulse Generator (CPG) SH7080 Group

A circuitry shown in figure 4.6 is recommended as an external circuitry around the PLL. Separate
the PLL power lines (PLLVss) and the system power lines (Vcc, Vss) at the board power supply
source, and be sure to insert bypass capacitors CB and CPB close to the pins.

PLLVgg
VCL _-l
—= CPB =0.47 uF*
vV
- J- CB=0.1pF* J-
T T

77

(Recommended values are shown.)

Note: * CB and CPB are laminated ceramic type.

Figure 4.6 Recommended External Circuitry around PLL
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Section 7 User Break Controller (UBC) SH7080 Group

break occurs at a delayed branch instruction or its delay slot, the user break may not actually
take place until the first instruction at the branch destination.

7.4.4 Sequential Break

1.

By setting the SEQ bit in BRCR to 1, the sequential break is issued when a channel B break
condition matches after a channel A break condition matches. A user break is not generated
even if a channel B break condition matches before a channel A break condition matches.
When channels A and B conditions match at the same time, the sequential break is not issued.
To clear the channel A condition match when a channel A condition match has occurred but a
channel B condition match has not yet occurred in a sequential break specification, clear the
SEQ bit in BRCR to 0 and clear the condition match flag to O in channel A.

In sequential break specification, the L or I bus can be selected and the execution times break
condition can be also specified. For example, when the execution times break condition is
specified, the break condition is satisfied when a channel B condition matches with BETR =
H'0001 after a channel A condition has matched.

7.4.5 Value of Saved Program Counter

When a user break occurs, the address of the instruction from where execution is to be resumed is
saved in the stack, and the exception handling state is entered. If the L bus is specified as a break
condition, the instruction at which the user break should occur can be clearly determined (except
for when data is included in the break condition). If the I bus is specified as a break condition, the
instruction at which the user break should occur cannot be clearly determined.

1.

When instruction fetch (before instruction execution) is specified as a break condition:

The address of the instruction that matched the break condition is saved in the stack. The
instruction that matched the condition is not executed, and the user break occurs before it.
However when a delay slot instruction matches the condition, the address of the delayed
branch instruction is saved in the stack.

When instruction fetch (after instruction execution) is specified as a break condition:

The address of the instruction following the instruction that matched the break condition is
saved in the stack. The instruction that matches the condition is executed, and the user break
occurs before the next instruction is executed. However when a delayed branch instruction or
delay slot matches the condition, these instructions are executed, and the branch destination
address is saved in the stack.
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Section 9

Bus State Controller (BSC)

SH7080 Group

This LSI

Al4

A1
CKE
CK
CSn
RASU
CASU
RASL
CASL
RDWR
D15

DO
DQMLU
DQMLL

64M SDRAM

(1M x 16 bits x 4 banks)

A13

A0

CKE

CLK

Unused
Unused

cs

RAS

CAS
WE

1/015

1100

DQMU

DQML

Figure 9.16 Example of 16-Bit Data Width SDRAM Connection

(RASU and CASU Are Not Used)
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SH7080 Group Section 9 Bus State Controller (BSC)

64M SDRAM
This LSI (1M x 16 bits x 4 banks)
Al4 A13
A1 A0
CKE CKE
CK CLK
CSn [
RASU
CASU
RASL RAS
CASL CAS
RDWR WE
D15 11015
DO 1100
DQMLU DQMU
DQMLL DQML
— A13
AO
CKE
CLK
Ccs
RAS
CAS
WE
11015
1/00
DQMU
DQML

Figure 9.17 Example of 16-Bit Data Width SDRAM Connection
(RASU and CASU Are Used)
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Section 10 Direct Memory Access Controller (DMAC)

SH7080 Group

Clock (Bo) ||||||||||||||||

DMAC activation
request

%

DMAC request

Internal address

Data transfer

Note: The DMAC request indicates the state of an internal bus request after determination
of the source for DMAC activation.

Figure 10.21 Example of DMAC Operation Timing—
Activation by an On-Chip Peripheral Module

(in the Case of Cycle Stealing Transfer, Dual Address Mode, Low-Level Detection, I$:B¢:Pd
= 1:1/2:1/2, and Data Transfer from On-Chip Peripheral Module to On-Chip RAM)
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SH7080 Group Section 11 Multi-Function Timer Pulse Unit 2 (MTU2)

(c) Initialization

In complementary PWM mode, there are nine registers that must be initialized. In addition, there
is a register that specifies whether to generate dead time (it should be used only when dead time
generation should be disabled).

Before setting complementary PWM mode with bits MD[3:0] in the timer mode register (TMDR),
the following initial register values must be set.

TGRC_3 operates as the buffer register for TGRA_3, and should be set with 1/2 the PWM carrier
cycle + dead time Td. The timer cycle buffer register (TCBR) operates as the buffer register for
the timer cycle data register (TCDR), and should be set with 1/2 the PWM carrier cycle. Set dead
time Td in the timer dead time data register (TDDR).

When dead time is not needed, the TDER bit in the timer dead time enable register (TDER) should
be cleared to 0, TGRC_3 and TGRA_3 should be set to 1/2 the PWM carrier cycle + 1, and TDDR
should be set to 1.

Set the respective initial PWM duty values in buffer registers TGRD_3, TGRC_4, and TGRD_4.

The values set in the five buffer registers excluding TDDR are transferred simultaneously to the
corresponding compare registers when complementary PWM mode is set.

Set TCNT_4 to H'0000 before setting complementary PWM mode.

Table 11.56 Registers and Counters Requiring Initialization

Register/Counter Set Value

TGRC_3 1/2 PWM cycle + dead time Td

(1/2 PWM cycle + 1 when dead time generation is
disabled by TDER)

TDDR Dead time Td (1 when dead time generation is
disabled by TDER)

TCBR 1/2 PWM carrier cycle

TGRD_3, TGRC_4, TGRD_4 Initial PWM duty value for each phase

TCNT_4 H'0000

TOCR1, TOCR2 PWM output level setting

Note: The TGRC_3 set value must be the sum of 1/2 the PWM cycle set in TCBR and dead time
Td set in TDDR. When dead time generation is disabled by TDER, TGRC_3 must be set to
1/2 the PWM cycle + 1.
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Section 14 Watchdog Timer (WDT) SH7080 Group

14.6.3 System Reset by WDTOVF Signal
If the WDTOVF signal is input to the RES pin of this LSI, this LSI cannot be initialized correctly.

Avoid input of the WDTOVF signal to the RES pin of this LSI through glue logic circuits. To
reset the entire system with the WDTOVF signal, use the circuit shown in figure 14.5.

|

X
m
(2]

Reset input

Reset signal to <—c@;
entire system WDTOVF

Figure 14.5 Example of System Reset Circuit Using WDTOVF Signal

14.6.4 Manual Reset in Watchdog Timer Mode

When a manual reset occurs in watchdog timer mode, the current bus cycle is continued. If a
manual reset occurs while the bus is released or during DMAC burst transfer, manual reset
exception handling will be pended until the CPU acquires the bus mastership.

14.6.5 Internal Reset in Watchdog Timer Mode

When an internal reset is generated by an overflow of the watchdog timer counter (WTCNT) in
watchdog timer mode, the watchdog timer control/status register (WTCSR) is not initialized and
its value is maintained.
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Section 16 Serial Communication Interface with FIFO (SCIF) SH7080 Group

16.3.4 Transmit FIFO Data Register (SCFTDR)

SCFTDR is a 16-stage 8-bit FIFO register that stores data for serial transmission. When the SCIF
detects that the transmit shift register (SCTSR) is empty, it moves transmit data written in the
SCFTDR into SCTSR and starts serial transmission. Continuous serial transmission is performed
until there is no transmit data left in SCFTDR. SCFTDR can always be written to by the CPU.

When SCFTDR is full of transmit data (16 bytes), no more data can be written. If writing of new
data is attempted, the data is ignored.

Initial value: - - - - - - - -
RW: W w w w w w w w

Initial
Bit Bit Name value R/W Description
7t00 Undefined W FIFO for transmits serial data

16.3.5 Serial Mode Register (SCSMR)

SCSMR is a 16-bit register that specifies the SCIF serial communication format and selects the
clock source for the baud rate generator.

The CPU can always read and write to SCSMR.

Bitt 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

| - | ) | } | } | ] | . | ; | } | C/A | CHR | PE | OFE |STOP| ; | CKS[1:0]

Initial value: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW: R R R R R R R R RW RW RW RW RW R RW RW

Initial
Bit Bit Name value R/W Description
15to08 — All O R Reserved
These bits are always read as 0. The write value should
always be 0.
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Section 18 I°C Bus Interface 2 (1IC2) SH7080 Group

Initial
Bit Bit Name Value R/W Description
6 TEND 0 R/(W)*' Transmit End

[Clearing conditions]

e When 0 is written to TEND after reading TEND = 1

e When data is written to ICDRT

e DTC is activated by IITXI interrupt and the DISEL bit
in MRB of DTC is 0.

[Setting conditions]

e When the ninth clock of SCL rises with the I°C bus
format while the TDRE flag is 1

o When the final bit of transmit frame is sent with the
clock synchronous serial format

5 RDRF 0 R/(W)*' Receive Data Register Full

[Clearing conditions]

e When 0 is written to RDRF after reading RDRF = 1

e When ICDRR is read

e DTC is activated by IIRXI interrupt and the DISEL
bit in MRB of DTC is 0.

[Setting condition]

e When a receive data is transferred from ICDRS to
ICDRR
4 NACKF 0 R/(W)*' No Acknowledge Detection Flag**
[Clearing condition]
e When 0 is written to NACKF after reading NACKF
=1
[Setting condition]

¢ When no acknowledge is detected from the receive
device in transmission while the ACKE bit in ICIER
is 1
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Section 23 Flash Memory SH7080 Group

— Number of multipliers (1 byte): The number of selectable frequency multipliers and
divisors for the device.
This is normally 2, which indicates the main operating frequency and the operating
frequency of the peripheral modules.

— Multiplier 1 (1 byte): Multiplier or divisor for the main operating frequency
Multiplier: Numerical value of the frequency multiplier (e.g. H'04 for x4)
Divisor: Two’s complement negative numerical value in the case of frequency division
(e.g. HFE [-2] for x1/2)

— Multiplier 2 (1 byte): Multiplier or divisor for the peripheral operating frequency
Multiplier: Numerical value of the frequency multiplier (e.g. H'04 for x4)
Divisor: Two’s complement negative numerical value in the case of frequency division
(e.g. HFE [-2] for x1/2)

— SUM (1 byte): Checksum

Response H'06

— Response H'06 (1 byte): Response to the new-bit-rate selection command
The ACK code is returned if the specified bit rate was selectable.

Error
response H'BF ERROR

— Error response H'BF (1 byte): Error response to new bit rate selection
— ERROR (1 byte): Error code

H'11: Sum-check error

H'24: Bit rate selection error (the specified bit rate is not selectable).

H'25: Input frequency error (the specified input frequency is not within the range from the
minimum to the maximum value).

H'26: Frequency multiplier error (the specified multiplier does not match an available one).

H'27: Operating frequency error (the specified operating frequency is not within the range
from the minimum to the maximum value).
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Section 23 Flash Memory SH7080 Group

is not accessible, such as single-chip mode, the required procedure programs, interrupt vector
table, interrupt processing routine, and user branch program should be transferred to on-chip
RAM before programming/erasing of the flash memory starts.

5. The flash memory is not accessible during programming/erasing operations. Therefore, the
programming/erasing program must be downloaded to on-chip RAM in advance. Areas for
executing each procedure program for initiating programming/erasing and the user program at
the user branch destination for programming/erasing must be located in on-chip memory other
than flash memory or the external address space.

6. After programming/erasing, access to flash memory is inhibited until FKEY is cleared.

A reset state (RES = 0) for more than at least 100 ps must be taken when the LSI mode is
changed to reset on completion of a programming/erasing operation.

Transitions to the reset state during programming/erasing are inhibited. When the reset signal
is accidentally input to the LSI, a longer period in the reset state than usual (100 ps) is needed
before the reset signal is released.

7. Switching of the MATs by FMATS is needed for programming/erasing of the user MAT in
user boot mode. The program which switches the MATSs should be executed from the on-chip
RAM. For details, see section 23.8.1, Switching between User MAT and User Boot MAT.
Please make sure you know which MAT is selected when switching the MATS.

8. When the program data storage area indicated by the FMPDR parameter in the programming
processing is within the flash memory area, an error will occur. Therefore, temporarily transfer
the program data to on-chip RAM to change the address set in FMPDR to an address other
than flash memory.

Based on these conditions, tables 23.17 and 23.18 show the areas in which the program data can
be stored and executed according to the operation type and mode.

Table 23.17 Executable MAT

Initiated Mode

Operation User Program Mode User Boot Mode*
Programming Table 23.18 (1) Table 23.18 (3)
Erasing Table 23.18 (2) Table 23.18 (4)

Note: * Programming/Erasing is possible to user MATs.
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SH7080 Group

Section 27 List of Registers

No. of Access  No. of Access Connected Bus

Register Name Abbreviation Bits Address Module Size States Width
A/D control/status register_0 ADCSR_0 16 H'FFFFC910 A/D 16 P¢ reference 16 bits
A/D control register_0 ADCR_0 16 H'FFFFC912 (Channel 0) 16 B:2

A/D data register 4 ADDR4 16 H'FFFFC980 A/D 16 W:2

A/D data register 5 ADDR5 16 H'FFFFC982 (Channel 1) 16

A/D data register 6 ADDR6 16 H'FFFFC984 16

A/D data register 7 ADDR7 16 H'FFFFC986 16

A/D control/status register_1 ADCSR_1 16 H'FFFFC990 16, 8, 32

A/D control register_1 ADCR_1 16 H'FFFFC992 16

A/D data register 8 ADDR8 16 H'FFFFCA00 A/D 16

A/D data register 9 ADDR9 16 H'FFFFCA02 (Channel2) 16

A/D data register 10 ADDR10 16 H'FFFFCA04 16

A/D data register 11 ADDR11 16 H'FFFFCA06 16

A/D data register 12 ADDR12 16 H'FFFFCA08 16

A/D data register 13 ADDR13 16 H'FFFFCAOA 16

A/D data register 14 ADDR14 16 H'FFFFCAOC 16

A/D data register 15 ADDR15 16 H'FFFFCAOE 16

A/D control/status register_2 ADCSR_2 16 H'FFFFCA10 16

A/D control register_2 ADCR_2 16 H'FFFFCA12 16

Flash code control/status register FCCS 8 H'FFFFCCO00 FLASH 8 P¢ reference 16 bits
Flash program code select register FPCS 8 H'FFFFCCO1 8 B:5

Flash erase code select register FECS 8 H'FFFFCC02 8

Flash key code register FKEY 8 H'FFFFCC04 8

Flash MAT select register FMATS 8 H'FFFFCCO05 8

Flash transfer destination address FTDAR 8 H'FFFFCCO06 8

register

DTC enable register A DTCERA 16 H'FFFFCC80 DTC 8, 16 P¢ reference 16 bits
DTC enable register B DTCERB 16 H'FFFFCC82 8,16 B:2

DTC enable register C DTCERC 16 H'FFFFCC84 8,16 w:2

DTC enable register D DTCERD 16 H'FFFFCC86 8,16 L:4

DTC enable register E DTCERE 16 H'FFFFCC88 8,16

DTC control register DTCCR 8 H'FFFFCC90 8

DTC vector base register DTCVBR 32 H'FFFFCC94 8,16, 32
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Main Revisions for This Edition

SH7080 Group

Item

Page

Revision (See Manual for Details)

11.4.8 Complementary
PWM Mode

(2) Outline of
Complementary PWM
Mode Operation

(b) Register Operation

560, 561

Description amended

In complementary PWM mode, nine registers, comprising
compare registers, buffer registers, and temporary registers,
are used to control the PWM duty. Figure 11.40 shows an
example of complementary PWM mode operation.

The registers which are constantly compared with the
counters to perform PWM output are TGRB_3, TGRA_4, and
TGRB_4. When one of these registers matches the counter,
the level set in the corresponding timer output control register
(TOCR1 or TOCR?2) is output on the PWM pin.

The buffer registers for these compare registers are
TGRD_3, TGRC_4, and TGRD_4.

Between a buffer register and compare register there is a
temporary register. The temporary registers cannot be
accessed by the CPU.

Data in a compare register is changed by writing the new
data to the corresponding buffer register. The buffer registers
can be read or written at any time.

When overwriting the data in the buffer registers, always
write to TGRD_4 last to enable data transfer from the buffer
registers to the temporary registers. At this time, transfer is
also enabled from the timer cycle register buffer registers
(TGRA_3 and TCBR) to the temporary registers. All five
temporary registers can be used simultaneously for transfers.

When transfer is enabled during the Ta interval, data written
to the buffer register is transferred immediately to the
temporary register. Transfer to the temporary register does
not take place in the Tb1 or Th2 interval. Data for which
transfer is enabled during either of these intervals is
transferred to the temporary register after the interval ends.

The value transferred to a temporary register is transferred to
the compare register either when the Tb1 interval ends
(when TGRA_3 is matched if TCNTS is counting up) or when
the Tb2 interval ends (when H'0000 is matched if TCNTS is
counting down). The timing for transfer from the temporary
register to the compare register can be selected with bits
MD[3:0] in the timer mode register (TMDR). Figure 11.40
shows an example in which the mode is selected in which the
change is made in the trough.
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Main Revisions for This Edition SH7080 Group

Item Page Revision (See Manual for Details)
11.4.8 Complementary 565 Figure amended
PWM Mode Transfer from temporary register

to compare register

(2) Outline of
Complementary PWM
Mode Operation

(f) Dead Time TGRA_3=TCDR+1 TCLT
Suppressing TCOR /
Figure 11.41 Example of o
Operation without Dead /TCNU

Time e Lot 7

27 TN

Write to TGRD_4

Ta . Tot Ta To2 Ta

H'0000 3 + :
Buffer register TGRC_4 i Datal X 3 i Data2
Temporary register TEMP2 i Datat X i Data2
Compare register TGRA_4 i Data1 i Data2 i
TIOC4A
Tioc4C
Output waveform is active-low.
(g) PWM Cycle Setting 566 Description amended
With dead time: TGRA_3 set value = TCDR set value +
TDDR set value
TCDR set value > Double the TDDR set
value + 2

Without dead time: TGRA_3 set value = TCDR set value + 1
TCDR set value > 4

The TGRA_3 and TCDR settings are made by setting the
values in buffer registers TGRC_3 and TCBR. When a write
is performed to TGRD_4 and transfer is enabled, the values
set in TGRC_3 and TCBR are transferred simultaneously to
TGRA_3 and TCDR in accordance with the transfer timing
selected by bits MD[3:0] in the timer mode register.

Figure 11.42 Example of 567 Figure replaced
PWM Cycle Updating
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Main Revisions for This Edition

SH7080 Group
Item Page Revision (See Manual for Details)
18.4.4 Slave Transmit 948 Figure amended
Opel’ation Slave receive mode «<—— — Slave transmit mode
scL
Figure 18.10 Slave (Master oupu) |
Transmit Mode Operation (rasoroup) 7 | \ A/
Timing (1) (Save ovtp) ‘
SDA
(Slave output)
TDRE
TEND i
TRS 1
ICDRT : 4 Datal Data2 | Data3
i \
ICDRS [ i) Data 1 || Ypata 2[[
I
ICDRR
pvog::s'ing [2] Switch :lo [3] Write data to [3] Write data to ICDRT [3] Write data to ICDRT
slave transmit ICDRT (data 1) (data 2) (data 3)
mode (automatic)
Figure 18.11 Slave 949 Figure amended
Transmit Mode Operation =~ P TAR
L TEND VA
Timing (2)
TRS
ICDRT Data n \\
| |
cors X7 Datan 1
|
ICDRR I
User ] / \
processing [4] Wait for transmit-end [5] Read ICDRR (dummy read) (6] Clear TDRE, TEND,

after clearing TRS
and NACKI
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