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Item Page Revision (See Manual for Details)
11.6.2 DMABRG 468 Description deleted
Reset Do not access the registers of the HAC, SSI, USB, LCDC,

and DMAC (except for DMAPCR) while the BRGRST bit is 1.

Operation is not guaranteed when these registers are

accessed in this state.

Note: * Make sure to write 1 to the CHSET bit in CHCRO
before re-specifying the DMAC registers in the case
of DMAC reactivation (DMA transfer will be resumed).

11.6.5 DMA Audio 471 Figure amended
T it ti ;
.ransml Opera on C HAC DMA transmit setting ) .
Figure 11.32 !
Example of HAC DMA |
Transfer Operation by cotine PRCIACELR
FIOW | |
Reset HAC and set operating mode i
-
Enable interrupt (if necessary) E
Enable HAC DMA E
HACACR.*DMA*EN = 1 !
_________________ ..
11.6.11 LCDC DMA 478 Description amended
Transfer

Figure 11.38 Example
of LCDC Data Transfer
Flow

[1] Set DMAOR, DMARCR, and DMARSRA so that DMABRG

can be used.

12.3 Clock Operating 491

Table amended

MOdeS Frequency
Clock Pin Combination (vs. Input Clock)

Table 12.2 Clock Operating CPU  Bus  Peripheral FRQCR

Operating MOdeS Mode MD2 MD1 MDO PLL1 PLL2 Clock Clock Clock Initial Value
0 0 0 0 On (x12) On 12 3 3 H'OE1A
1 0 0 1 On (x12) On 12 32 3/2 H'0E2C
2 0 1 0 On (x6) On 6 2 1 H'OE13
3 0 1 1 On (x12) On 12 4 2 H'OE13
4 1 0 0 On (x6) On 6 3 32 H'0OEOA
6 1 1 0 Off (x6)  Off 1 12 12 H'0808

14.4 Usage Note 531 Newly added
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Section 1 Overview
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Figure 1.3 SH7760 Pin Arrangement (BP-256B/BP-256BV)
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Section 5 Pipelining

Instruc- Lock
Functional tion Issue Execution
Category No. Instruction Group Rate Latency Pattern Stage Start Cycles
Shift 102 SHLL8 Rn EX 1 1 #1 — — —
Instructions 753 SHLL16  Rn EX 1 1 #1 — - -
104 SHLR Rn EX 1 1 #1 — — —
105 SHLR2 Rn EX 1 1 #1 — — —
106 SHLR8 Rn EX 1 1 #1 — — —
107 SHLR16 Rn EX 1 1 #1 — — —
Branch 108 BF disp BR 1 2(or1) #1 — — —
instructions o0 pF/g disp BR 1 2(or1) #1 —_ -
110 BT disp BR 1 2(or1) #1 — — —
111 BT/S disp BR 1 2(or1) #1 — — —
112 BRA disp BR 1 2 #1 — — —
113 BRAF Rm CcO 2 3 #4 — — —
114 BSR disp BR 1 2 #14 SX 3
115 BSRF Rm cO 2 3 #24 SX 3
116 JMP @Rn CcO 2 3 #4 — — —
117 JSR @Rn CcO 2 3 #24 SX 3 2
118 RTS CcO 2 3 #4 —_ — —_
System 119 NOP MT 1 0 #1 — — —
control 455 CLRMAC co 1 3 #28 F1. 3 2
instructions
121 CLRS CcO 1 1 #1 — — —
122 CLRT MT 1 1 #1 — — —
123 SETS cO 1 1 #1 — — —
124 SETT MT 1 1 #1 — — —
125 TRAPA #imm cO 7 7 #13 —_ — —
126 RTE (e]6) 5 5 #8 — — —
127 SLEEP cO 4 4 #9 — — —
128 LDTLB (6]6) 1 1 #2 — — —
129 LDC Rm,DBR CcO 1 3 #14 SX 3 2
130 LDC Rm,GBR CO 3 3 #15 SX 3 2
131 LDC Rm,Rp_BANK CcO 1 3 #14 SX 38 2
132 LDC Rm,SR CcO 4 4 #16 SX 3 2
133 LDC Rm,SSR CO 1 3 #14 SX 3 2
134 LDC Rm,SPC CO 1 3 #14 SX 3 2
135 LDC Rm,VBR CcO 1 3 #14 SX 8 2
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Section 8 Exceptions

(4) Data TLB Protection Violation Exception

e Source: The access does not accord with the UTLB protection information (PR bits) shown
below.

PR Privileged Mode User Mode

00 Only read access possible Access not possible

01 Read/write access possible Access not possible

10 Only read access possible Only read access possible
11 Read/write access possible Read/write access possible

e Transition address: VBR + H'0000 0100

e Transition operations:
The virtual address (32 bits) at which this exception occurred is set in TEA, and the
corresponding virtual page number (22 bits) is set in PTEH [31:10]. ASID in PTEH indicates
the ASID when this exception occurred.
The PC and SR contents for the instruction at which this exception occurred are saved in SPC
and SSR. The R15 contents at this time are saved in SGR.
Exception code H'0AO (for a read access) or H'OCO (for a write access) is set in EXPEVT. The
BL, MD, and RB bits are set to 1 in SR, and a branch is made to PC = VBR + H'0100.

Data TLB protection violation exception()

{

TEA = EXCEPTION_ADDRESS;
PTEH.VPN = PAGE NUMBER;

SPC = PC;

SSR = SR;

SGR = R15;

EXPEVT = read access ? H'0000 O00OAO : H'0000 00CO;
SR.MD = 1;

SR.RB = 1;

SR.BL = 1;

PC = VBR + H'0000 0100;
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Section 10 Bus State Controller (BSC)

Bit Initial
Bit Name Value R/W Description

1 RMODE 0 R/W Refresh Mode

Specifies whether normal refreshing or self-refreshing is
performed when the RFSH bit is set to 1. When RFSH
bit = 1 and RMODE = 0, auto-refreshing is performed for
synchronous DRAM at the interval specified in refresh-
related registers RTCNT, RTCOR, and RTCSR. If a
refresh request is issued during an off-chip bus cycle,
the refresh cycle is executed when the bus cycle ends.
When RFSH = 1 and RMODE =1, if a refresh request is
issued during an off-chip bus cycle, the synchronous
DRAM waits until the bus cycle ends before entering the
self-refresh state. All refresh requests for memory in the
self-refresh state are ignored.

0: Auto refresh (when RFSH = 1)
1: Self refresh (when RFSH = 1)
0 — 0 R Reserved
This bit is always read as 0. The write value should
always be 0.
Notes: 1. Inhibited in RAS down mode
2. Bits 29 to 27. RAS precharge period after refresh
3. a[x]: Off-chip address; not address pin

10.5.10 PCMCIA Control Register (PCR)

PCR is a 16-bit readable/writable register that specifies the OE and WE signal assertion/negation
timing for areas 5 and 6 specified as the PCMCIA interface. The OE and WE signal assertion
width is specified by the wait control bits in WCR2.

Bit: 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
A5 A5 A6 A6 A5 A5 A5 A6 A6 A6 A5 A5 A5 A6 A6 A6
PCW1|PCWO|PCW1|PCWO| TED2| TED1 | TEDO | TED2 | TED1 | TEDO | TEH2| TEH1 | TEHO | TEH2 [ TEH1 | TEHO
Initial value: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RW: RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
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Section 10 Bus State Controller (BSC)
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Figure 10.19 Basic Timing for Synchronous DRAM Single Write
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Direct Memory Access Controller (DMAC)

Section 11
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Section 17 Serial Communication Interface with FIFO (SCIF)

Error handling

| Overrun error handling |

| clear oRER flag in SCLSR 100 |

End

Figure 17.19 Sample Serial Reception Flowchart (2)
In serial reception, the SCIF operates as described below.

1. The SCIF is initialized internally in synchronization with the input or output of the
synchronization clock.

2. The received data is stored in SCRSR in LSB-to-MSB order.
After receiving the data, the SCIF checks whether the receive data can be transferred from
SCRSR to SCFRDR. If this check is passed, the receive data is stored in SCFRDR. If an
overrun error is detected in the error check, reception cannot continue.

3. If the RIE bit in SCSCR is set to 1 when the RDF flag changes to 1, a receive-FIFO-data-full
interrupt (RXI) request is generated.

If the RIE bit in SCSCR is set to 1 when the ORER flag changes to 1, a break interrupt (BRI)
request is generated.

Figure 17.20 shows an example of the operation for reception in synchronous mode.

Synchronization
clock

LSB ) MSB

2
Serial data X Bit7 Y Bito X . X Bit7 Y mito X sit1 { | ) site ) 8it7

RDF )
«
ORER ) N |—
« « T
RXI Data read from  RXI interrupt )
interrupt | SCFRDR and RDF request BRI interrupt request
request | flag cleared to 0 by by overrun error

RXI interrupt handler

One frame

Figure 17.20 Sample SCIF Reception Operation in Synchronous Mode
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Section 20 Serial Sound Interface (SSI) Module

4. Padding Bits First, Followed by Serial Data, with Delay

As basic sample format configuration except SDTA = 1

SSI_WS | 1st Channel | 2nd Channel |

SSI_SDATA

Figure 20.13 Padding Bits First, Followed by Serial Data, with Delay

5. Padding Bits First, Followed by Serial Data, without Delay

As basic sample format configuration except SDTA = 1 and DEL = 1

SSI_WS | 1st Channel | 2nd Channel |

SSI_SDATA (TD29)XTD28

Figure 20.14 Padding Bits First, Followed by Serial Data, without Delay

6. Serial Data First, Followed by Padding Bits, without Delay

As basic sample format configuration except DEL = 1

SSI_WS | 1st Channel | 2nd Channel |

SSI_SDATA

Figure 20.15 Serial Data First, Followed by Padding Bits, without Delay
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Section 20 Serial Sound Interface (SSI) Module

'\ reset

Module
configration
(after reset)

EN=0
IDST = 1)

(

Module
disabled
(waiting until
bus inactive)

enabled
(normal tx/rx

)

Figure 20.20 Transition Diagram between Operation Modes
(1) Configuration Mode

This mode is entered after the module is released from reset. All required settings in the control
register should be defined in this mode, before the SSI module is enabled by setting the EN bit.

Setting the EN bit causes the SSI module to enter the module enabled mode.
(2) Module Enabled Mode

Operation of the module in this mode depends on the selected operating mode. For details, see
section 20.4.5, Transmit Operation and section 20.4.6, Receive Operation.

20.4.5 Transmit Operation
Transmission can be controlled in one of two ways: either DMA or an interrupt driven.

DMA driven is preferred to reduce the CPU load. In DMA control mode, an underflow or
overflow of data or DMAC transfer end is notified by using an interrupt.

The alternative is using the interrupts that the SSI module generates to supply data as required.
This mode has a higher interrupt load as the SSI module is only double buffered and will require
data to be written at least every system word period.

When the SSI module has been enabled for transmission, at least one longword must be written to
the transmit register before disabling the transmitter (In 16-bit mode, two 16-bit words will be
transmitted; in 8-bit mode, 4 bytes will be transmitted. For all other data sizes, one data word will
be transmitted, e.g., 18 bits for 18-bit mode.)
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Section 22 Controller Area Network 2 (HCAN2)

Bit

Bit Name

Initial Value R/W

Description

0

MCRO

1

R/W

Reset Request

Controls resetting of the HCAN2 module. After
detecting a Reset request, the HCAN2 controller
enters its reset routine, re-initializing the internal
logic, and then setting GSR3 and IRRO to notify
the Reset Mode. During the re-initialization, all the
registers are cleared.

This bit has to be cleared by writing a 0 to join the
CAN bus. After this bit is cleared, the HCAN2
module needs to be re-configured, waits until it
detects 11 recessive bits, and then joins the CAN
bus.

After a Power-On Reset, this bit and GSR3 are
always set. This means that a Reset request has
been made.

0: CAN Interface normal operating mode (MCRO
=0and GSR3 =0)
Setting condition: When 0 is written after the
HCAN2 Reset.

1: CAN Interface Reset Mode request.

RENESAS
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Section 24 Pin Function Controller (PFC)

24.2.32 Mode-Pin Pull-Up Control Register (MDPUPR)

MDPUPR is an 8-bit readable/writable register that individually controls the pull-up for the pins
connected to each bit of the register field.

Bit: 7 6 5 4 3 2 1 0

MD MD MD MD MD MD MD MD
PUPR7|PUPR6|PUPR5 |PUPR4 |PUPR3 | PUPR2| PUPR1|PUPRO

Initial value: 0 0 1 1 1 0 0 0
RW: RW RW RW RW RW RW RW RW

Bit Bit Name Initial Value R/W  Description

7 MDPUPR7 0 R/W  Controls pull-up of MD8

0: MD8 pull-up off
1: MD8 pull-up on

6 MDPUPR6 0 R/W  Controls pull-up of MD7

0: MD7 pull-up off
1: MD7 pull-up on

5 MDPUPR5 1 R/W  Controls pull-up of MD5

0: MD5 pull-up off
1: MD5 pull-up on

4 MDPUPR4 1 R/W  Controls pull-up of MD4/CE2B

0: MD4/CE2B pull-up off
1: MD4/CE2B pull-up on

3 MDPUPR3 1 R/W  Controls pull-up of MD3/CE2A
0: MD3/CE2A pull-up off
1: MD3/CE2A pull-up on

2 MDPUPR2 0 R/W  Controls pull-up of MD2

0: MD2 pull-up off
1: MD2 pull-up on

1 MDPUPR1 0 R/W  Controls pull-up of MD1

0: MD1 pull-up off
1: MD1 pull-up on

0 MDPUPRO O R/W  Controls pull-up of MDO
0: MDO pull-up off
1: MDO pull-up on
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Section 29 A/D Converter (ADC)

Typical operations when channel 1 (AN1) is selected in single mode are described below. Figure
29.2 shows a timing diagram for this example.

1.

Select single mode as the operating mode (MDS1 = 0 and MDSO = 0), AN1 as the input
channel (CH1 = 0 and CHO = 1), and enable A/D interrupt requests (ADIE = 1). Then start
A/D conversion (ADST = 1).

When A/D conversion is completed, the A/D conversion result is transferred into ADDRB. At
the same time, the ADF bit is set to 1, the ADST bit is cleared to 0, and the A/D converter
becomes idle.

Since ADF = 1, ADIE = 1, and DMASL = 0, an ADI interrupt is generated.

4. The A/D interrupt processing routine starts.

The A/D interrupt processing routine reads and processes the A/D conversion result
(ADDRB).

After reading ADF = 1, write 0 in the ADF bit.

Execution of the A/D interrupt processing routine ends. After this, when the ADST bit is set to
1, A/D conversion starts and steps 2 to 7 are repeated.

A/D

conversion | Set* Set*
starts
ADST
Clear* Clear*
ADF 1
: | [
ADI
eIt - /
Channel 0 (ANO) [ | / Idle | [
\ \
Channel 1 (AN1) I Idle IA/D conversion (1)¢\ Idle qIA/D conversion (2)¢\ Idle
Channel 2 (AN2) | | Idie )
/
Channel 3 (AN3) | Idle
[ [
ADDRA [ | \
\ | Read result \ | Read result
ADDRB | X A/D conversion result (1) X A/D conversion result (2)
ADDRC |
ADDRD |

Note: * Vertical arrows ( J, ) indicate instruction execution by software.

Figure 29.2 Example of A/D Converter Operation (Single Mode, Channel 1 Selected)
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Section 29 A/D Converter (ADC)

A/D conversion execution

Set*

~— —

Clear*

|
ADST (ll

—

Interrupt occurs -7

ADF
ADI (\ |
/

Channel 0 (ANO) I Idle IA/D conversion (1)¢\ Idle / I
N
Channel 1 (AN1) I Idle \IA/D conversion (2)¢\ ( Idle I
A7\
Channel 2 (AN2) I Idle &IA/D conversion (3%\ Idle I
/[ / \
Channel 3 (AN3) | ( ldle J
\ [ /
ADDRA I X ( A/D conversion result (1)
ADDRB I X [ A/D conversion result (2)
ADDRC I & A/D conversion result (3)

ADDRD

Note: * Vertical arrows ( | ) indicate instruction execution by software.

Figure 29.3 Example of A/D Converter Operation (Multi Mode,
Three Channels ANO to AN2 Selected)
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Section 29 A/D Converter (ADC)

Scan Mode Operation: After A/D conversion is performed, the interval for storing the result
in the corresponding data register is fixed at 256 cycles when Pck/8 is selected as the clock
division ratio. Therefore, data is stored in the data registers every 256 cycles.

After an interrupt occurs, data should be read within 256 cycles. After this read, data should be

read at the specified intervals.

Pok o

ADDRA write
enable signal

...l

ADDRB write r
enable signal

ADDRC write

I

enable signal

ADDRD write

I

enable signal

I DR P — |

ADDRA x A/D convers

O

S

1

b Vg RN R R —

A/D conversion 1'

256 clocks

1
256 clocks !

ADDRB X AD conversion 2

|

X A/D conversion 2'
'

-
256 clocks |

i
L 1
ADDRC X A/D conversion 3 j X A/D conversion 3'
T '
! | 256 clocks !
T U
ADDRD X A/D conversion 4 ' ' X A/D conversion 4'
! ' 1 ’ 1
'
i ' . ! 256 clocks
. ; ¥ ;
Read signal

(read interval)

ADF

N

N H

Read of A/D
conversion 3

I I o L i
| | Read at intervals of 256 clocks
Read of A/D Read of A/D Read of A/D
conversion 1 conversion 2 conversion 1'

Read of A/D
conversion 4

Cycles through all selected channels (ANO to AN3)

Interrupt signal

t

ADI Interrupt occurs

Figure 29.5 Timing for Data Write when Four Channels Are Selected in Multi Mode
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Section 30 LCD Controller (LCDC)

30.3.5 LCDC Display Start Address Register - Upper (LDSARU)

LDSARU sets the start address from which data is fetched by the LCDC for display of the LCDC
panel. When a DSTN panel is used, this register specifies the fetch start address for the upper side
of the panel.

Bit: 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

| - I - I - I - I - I - ISAU25ISAU24|SAU23|SAU22|SAU21 ISAU20ISAU19|SAU18|SAU17|SAU16|
Initial value: 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0
R/W: R R R R R R RW RW RW RW RW RW RW RW RW RW

Bit: 15 14 13 12

|SAU15| SAU14|SAU13|SAU12|SAU11ISAU10| SAU9 I SAU8 I SAU7 I SAU6 I SAU5 I SAU4 I SAU3 I SAU2 I SAU1 I SAUO |
Initial value: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW: RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Bit Bit Name Initial Value R/W Description
31t028 — All O R Reserved

These bits are always read as 0. The write value
should always be 0.

27,26 — All 1 R Reserved

These bits are always read as 1. The write value
should always be 1.

25t0 0 SAU25 AllO R/W  Start Address for Upper Display Panel Data Fetch

to The start address for data fetch of the display data
SAUO must be set within the synchronous DRAM area of
area 3.

Notes: 1. The minimum alignment unit of LDSARU is 512 bytes when the hardware rotation
function is not used. Write 0 to the lower nine bits. When using the hardware rotation
function, set the LDSARU value so that the upper-left address of the image is aligned
with the 512-byte boundary.

2.  When the hardware rotation function is used (ROT = 1), set the lower-left address of
the image which can be calculated from the display image size in this register. The
equation below shows how to calculate the LDSARU value when the image size is 240
x 340 and LDLAOR = 256. The LDSARU value is obtained not from the panel size but
from the memory size of the image to be displayed. Note that LDLAOR must be a
binary exponential at least as large as the horizontal width of the image. For the upper
left address, calculating backwards using the LDSARU value results in LDSARU - 256
(LDLAOR value) x (320 — 1), so make sure it is set within the 512-byte boundary.
LDSARU = (upper-left address of image) + 256 (LDLAOR value) x 319 (line)
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Section 30 LCD Controller (LCDC)

30.3.10 LCDC Horizontal Character Number Register (LDHCNR)

LDHCNR specifies the LCD module's horizontal size (in the scan direction) and the width of the
entire scan, including that of the horizontal retrace period.

Bit: 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
|HDCN7|HDCN6|HDCN5IHDCN4|HDCN3IHDCNZIHDCN1|HDCNO| HTCN7|HTCN6|HTCNSIHTCN4|HTCN3| HTCN2| HTCN1|HTCNO|
Initial value: 0 1 0 0 1 1 1 1 0 1 0 1 0 0 1 0

RW: RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Bit Bit Name |Initial Value R/W Description

15 HDCN7 O R/W Horizontal Display Character Number

14 HDCN6 1 R/W " Sets the number of horizontal display characters (unit:
1;’ :Bgmi 8 EM character = 8 dots).

11 HDCN3 1 RIW Specify a value of (number of display characters) —1.
10 HDCN2 1 R/W Example: For a LCD module with a width of 640 pixels.
9 HDCN1 1 R/W HDCN = (640/8) -1 =79 = H'4F

8 HDCNO 1 R/W

7 HTCN7 O R/W Horizontal Total Character Number

6 HTCNE 1 R/W' " sets the number of total horizontal characters (unit:

i E$8mi (1) SM character = 8 dots).

3 HTCN3 o0 RIW Specify a value of (total number of characters) —1.

2 HTCN2 0 R/W However, the minimum value for the horizontal retrace
1 HTCN1 1 R/W period is three characters (24 dots).

0 HTCNO O R/W  Example: For a LCD module with a width of 640 pixels.

HTCN = [(640/8) —-1] +3 =82 = H'52

In this case, the number of total horizontal dots
is 664 dots and the number for the horizontal
retrace period is 24 dots.

Note: The values setin HDCN and HTCN must satisfy the relationship of HTCN > HDCN + 3.
Also, the total number of characters of HTCN must be an even number. (The set value will
be an odd number, as it is one less than the actual number.)
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Section 33 Electrical Characteristics
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Figure 33.40 PCMCIA Memory Bus Cycle
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