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Notice
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2.

This document may, wholly or partialy, be subject to change without notice.

All rights are reserved: No one is permitted to reproduce or duplicate, in any form, the whole
or part of this document without Hitachi’s permission.

Hitachi will not be held responsible for any damage to the user that may result from accidents
or any other reasons during operation of the user’s unit according to this document.

Circuitry and other examples described herein are meant merely to indicate the
characteristics and performance of Hitachi’s semiconductor products. Hitachi assumes no
responsibility for any intellectual property claims or other problems that may result from
applications based on the examples described herein.

No license is granted by implication or otherwise under any patents or other rights of any
third party or Hitachi, Ltd.

MEDICAL APPLICATIONS: Hitachi’s products are not authorized for usein MEDICAL
APPLICATIONS without the written consent of the appropriate officer of Hitachi’s sales
company. Such use includes, but is not limited to, use in life support systems. Buyers of
Hitachi’ s products are requested to notify the relevant Hitachi sales offices when planning to
use the productsin MEDICAL APPLICATIONS.
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Section1 Overview

Microsoft® Windows® CE operating system has been produced for use with mobile computing
and multimedia products. The handheld PC (H/PC) is one of the applications of Windows® CE,
and it attracts a great deal of attention because its infrared communication and RS-232C interface
make data transfer possible between a handheld PC and a notebook or desktop computer.

The mobile computer market needs a processor incorporating the peripheral functions necessary
for Windows® CE, in addition to need for high performance, low power consumption, and high
integration. To meet this demand, Hitachi has devel oped the SH7707, a member of the SuperH
RISC engine family, based on the 32-bit SuperH RISC CPU core SH-3, which has been adopted
by many application systems because of its well-balanced performance and power consumption,
and high code efficiency due to 16-bit fixed-length instructions. The SH7707 operates at a
maximum frequency of 60 MHz and achieves a high performance of 60 MIPS. It includes an 8-
kbyte cache and the interface circuits required to use Windows® CE, and allows more compact
application systems to be produced easily at lower cost.

Hitachi has also developed the SH7707 reference platform PFM-DS4 for Windows® CE
(hereafter called the reference platform). This reference platform provides the functions necessary
for Windows® CE by making the best use of the SH7707 on-chip functions.

The reference platform includes the device driver software for Windows® CE Version 1.01 and
Version 2.0 (LCD, IrDA, keyboard, touch panel, audio replay, PCMCIA, and RS-232C drivers).
In addition, sample programs for hardware debugging are also supplied for use as areference
when the user makes programs.

Note: Microsoft® and Windows”® are registered trademarks of Microsoft Corporation in the
United States and/or other countries.
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Section 2 Basic Specifications

Table 2.1 shows the basic specifications of the reference platform PFM-D$S4, which supports the
functions necessary for the Microsoft® Windows® CE operating system Version 1.01 and Version
2.0. Table 2.2 shows the design specifications.

Table 2.1 Basic Specifications

Item Specifications
CPU Operating frequency Internal operating frequency: 58.9824 MHz
Internal bus frequency: 14.7456 MHz
External bus frequency: 29.4912 MHz
Bus width 32 bits
DRAM Capacity, configuration, and 16 Mbytes (4 Mwords ~ 16 bits * 2), 60 ns
access time

Flash memory Capacity, configuration, and 8 Mbytes (128 kwords ~ 8 bits * 8), 80 ns

access time
Display (LCD) Display format 480 (W)~ 240 (H) dots
Color Monochrome, four grayscales
Interface RS-232C serial interface Baud rate: 38400 bps max. (9600 bps when the
monitor program is used)
Synchronization mode: Asynchronous or clock
synchronous mode can be selected
PCMCIA Conforms to PCMCIA Rev. 2.1/JEIDA Ver. 4.2*
Touch panel Resolution: Vertical: 84 mm/1024 dots
Horizontal: 115 mm/1024 dots
Audio Sampling frequency: 22 kHz max.
Keyboard 8" 10 key matrix
IrDA Conforms to IIR-SIR Ver. 1.0

Note: The card slot is for 5-V operation. To use a 3.3-V power suply, change the PC card slot.
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Table 2.2 Design Specifications

Item Specifications
CPU SH7707 (HD6417707)
Memory DRAM HM5165165ATT-6 (8 Mbytes = 2)
Flash memory HN29WT800T8 (1 Mbyte ~ 8)
Display LCD Controller On-chip LCD controller of SH7707
Panel Maximum display size: 480 dots (W)~ 360 dots (H)
Displaying area: 118.6 mm (W)~ 80 mm (H)
Dot size: 0.22 mm (W)~ 0.22 mm (H)
Dot interval: 0.02 mm
Interface SCI On-chip serial interface of the SH7707 and RS-232C
driver
PCMCIA On-chip PC card controller of the SH7707,
HD151015T (level shifter), and a slot (5 V)
Touch panel On-chip 10-bit A/D converter (two channels) of
SH7707
Sound On-chip 8-bit D/A converter (one channel) of
SH7707 and current-driven amplifier
Keyboard Scan-type 60-key keyboard unit
IrDA On-chip serial interface and IrDA interface of
SH7707, and light-receiving and light-emitting
devices
Keyboard and FPGA EPM7160-EQC100-10 manufactured by Altera

touch panel timer

Corporation

Board

External dimensions

230 mm (W)~ 120 mm (D)

Specifications

Glass-epoxy 6-layer printed board
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Section 3 System Configuration

3.1 System Configuration Diagram

Figure 3.1 shows the configuration of the reference platform.
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Figure 3.1 Reference Platform Configuration
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3.2 Memory Map

In the reference platform, the physical spaceisdivided into seven areas, to which memory
devices and a PC card are connected, as shown in figure 3.2.
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Figure 3.2 Memory Map
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3.3 Mode Setting

Specify the reference platform mode by using the jumpers on the board. Figure 3.3 shows the
mode setting.
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Figure 3.3 Reference Platform Mode and Jumper Setting
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3.4 Interrupts
Table 3.1 shows the interrupts.
Table 3.1  Interrupts

Interrupt SH7707 Module Using the

Pin Pin No. Interrupt Description

NMI 7 Not used —

IREQO 8 Not used —

IREQ1 9 FPGA A/D conversion start for the keyboard or touch panel
IREQ2 10 SCI CD carrier detection (when a modem is connected)
IREQS3 11 Not used —

IREQ4 12 Touch panel Detection of pen pressed down on the touch panel
IREQ5 176 Must not be used  This pin is used for a special purpose by the

reference board and must not be used as an
interrupt pin by the user.

PCCORDY 127 PCMCIA 1/0 card inserted

The NMI, IREQO, and IREQ3 pins are not used in the reference platform; these pins can be used
by the user from outside the reference platform through the expansion bus connector on the
board.
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3.5 SH7707 Register Initial Values in Reference Platform
Table 3.2 shows the initial values of the SH7707 registers in the reference platform.
Table 3.2  Register Initial Values

Initial Value in Initial Value in

Module Register Size Address SH7707 Reference Platform
CCN PTEH 32 H'FFFFFFFO Undefined -

CCN PTEL 32 H'FFFFFFF4 Undefined -

CCN TTB 32 H'FFFFFFF8 Undefined -

CCN TEA 32 H'FFFFFFFC Undefined -

CCN MMUCR 32 H'FFFFFFEO H'00000000 =

CCN BASRA 32 H'FFFFFFE4 Undefined -

CCN BASRB 32 H'FFFFFFE8 Undefined -

CCN CCR 32 H'FFFFFFEC H'00000000 H'00000000
CCN TRA 32 H'FFFFFFDO Undefined -

CCN EXPEVT 32 H'FFFFFFD4 H'00000000 =

CCN INTEVT 32 H'FFFFFFDS8 Undefined -

UBC BARA 32 H'FFFFFFBO Undefined -

UBC BAMRA 8 H'FFFFFFB4 Undefined -

UBC BBRA 16 H'FFFFFFB8 H'0000 -

UBC BARB 32 H'FFFFFFAO Undefined -

UBC BAMRB 8 H'FFFFFFA4 Undefined -

UBC BBRB 16 H'FFFFFFA8 H'0000 -

UBC BDRB 32 H'FFFFFF90 Undefined -

UBC BDMRB 32 H'FFFFFF94 Undefined -

UBC BRCR 16 H'FFFFFF98 H'0000 -

CPG FRQCR 16 H'FFFFFF80 H'0102 H'0112
CPG STBCR 8 H'FFFFFF82 H'00 -

CPG STBCR2 8 H'FFFFFF88 H'00 -

CPG STBCR3 8 H'FFFFFFBA H'00 -

CPG WTCNT 8/16 H'FFFFFF84 H'00 H'A500
CPG WTCSR 8/16 H'FFFFFF86 H'00 H'A500
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Table 3.2  Register Initial VValues (cont)

Initial Value in Initial Value in

Module Register Size Address SH7707 Reference Platform
BCN BCR1 16 H'FFFFFF60 H'0000 H'1011
BCN BCR2 16 H'FFFFFF62 H'3FFO H'2EFO
BCN WCR1 16 H'FFFFFF64 H'3FF3 H'3F71
BCN WCR2 16 H'FFFFFF66 H'FFFF H'FFB9
BCN MCR 16 H'FFFFFF68 H'0000 H'0034
BCN DCR 16 H'FFFFFF6A H'0000 -

BCN PCR 16 H'FFFFFF6C H'0000 H'FFFF
BCN RTCSR 16 H'FFFFFF6E H'0000 H'A518
BCN RTCNT 16 H'FFFFFF70 H'0000 H'A500
BCN RTCOR 16 H'FFFFFF72 H'0000 H'A507
BCN RFCR 16 H'FFFFFF74 H'0000 -

BCN BCR3 16 H'FFFFFF7E H'0000 -

RTC R64CNT 8 H'FFFFFECO Undefined -

RTC RSECCNT 8 H'FFFFFEC2 Undefined -

RTC RMINCNT 8 H'FFFFFEC4 Undefined -

RTC RHRCNT 8 H'FFFFFEC6 Undefined -

RTC RWKCNT 8 H'FFFFFEC8 Undefined -

RTC RDAYCNT 8 H'FFFFFECA Undefined -

RTC RMONCNT 8 H'FFFFFECC Undefined -

RTC RYRCNT 8 H'FFFFFECE Undefined -

RTC RSECAR 8 H'FFFFFEDO Undefined -

RTC RMINAR 8 H'FFFFFED2 Undefined -

RTC RHRAR 8 H'FFFFFED4 Undefined -

RTC RWKAR 8 H'FFFFFED6 Undefined H'00
RTC RDAYAR 8 H'FFFFFEDS8 Undefined -

RTC RMONAR 8 H'FFFFFEDA Undefined -

RTC RCR1 8 H'FFFFFEDC H'00 -

RTC RCR2 8 H'FFFFFEDE H'09 -

INTC ICRO 16 H'FFFFFEEO H'8000/H'0000 =

INTC IPRA 16 H'FFFFFEE2 H'0000 -

INTC IPRB 16 H'FFFFFEE4 H'0000 -

10
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Table 3.2

Register Initial Values (cont)

Initial Value in

Initial Value in

Module Register Size Address SH7707 Reference Platform
T™MU TOCR 8 H'FFFFFEQO0 H'00 -

T™MU TSTR 8 H'FFFFFE92 H'00 -

T™MU TCORO 32 H'FFFFFE94 H'FFFFFFFF =

T™MU TCNTO 32 H'FFFFFE98 H'FFFFFFFF =

T™MU TCRO 16 H'FFFFFEQSC H'0000 -

T™MU TCOR1 32 H'FFFFFEAO H'FFFFFFFF =

T™MU TCNT1 32 H'FFFFFEA4 H'FFFFFFFF =

T™MU TCR1 16 H'FFFFFEAS H'0000 -

T™MU TCOR2 32 H'FFFFFEAC H'FFFFFFFF =

T™MU TCNT2 32 H'FFFFFEBO H'FFFFFFFF =

T™MU TCR2 16 H'FFFFFEB4 H'0000 -

T™MU TCPR2 32 H'FFFFFEBS Undefined -

SClI SCSMR 8 H'FFFFFE80 H'00 -

SClI SCBRR 8 H'FFFFFE82 H'FF -

SClI SCSCR 8 H'FFFFFE84 H'00 -

SClI SCTDR 8 H'FFFFFE86 H'FF -

SClI SCSSR 8 H'FFFFFE88 H'84 -

SClI SCRDR 8 H'FFFFFESA H'00 -

SClI SCSPTR 8 H'FFFFFF7C H'00 -

INT INTEVT2 32 H'04000000 Undefined -

INT IRRO 8 H'04000004 H'00 -

INT IRR1 8 H'04000006 H'00 -

INT IRR2 8 H'04000008 H'00 -

INT IRR3 8 H'0400000A H'00 -

INT IRR4 8 H'0400000C H'00 -

INT ICR1 16 H'04000010 H'0000 H'8000
INT ICR2 16 H'04000012 H'0000 H'0000
INT PINTER 16 H'04000014 H'0000 H'0000
INT IPRC 16 H'04000016 H'0000 H'0280
INT IPRD 16 H'04000018 H'0000 H'0017
INT IPRE 16 H'0400001A H'0000 H'9456
INT IPRF 16 H'0400001C H'0000 H'0030

HITACHI
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Table 3.2  Register Initial VValues (cont)

Initial Value in Initial Value in

Module Register Size Address SH7707 Reference Platform
DMAC SARO 32 H'04000020 Undefined H'AC002000
DMAC DARO 32 H'04000024 Undefined H'A40000A0
DMAC DMATCRO 32 H'04000028 Undefined H'00000800
DMAC CHCRO 32 H'0400002C H'00000000 H'00001F04
DMAC SAR1 32 H'04000030 Undefined -

DMAC DAR1 32 H'04000034 Undefined -

DMAC DMATCR1 32 H'04000038 Undefined -

DMAC CHCR1 32 H'0400003C H'00000000 -

DMAC SAR2 32 H'04000040 Undefined -

DMAC DAR2 32 H'04000044 Undefined -

DMAC DMATCR2 32 H'04000048 Undefined -

DMAC CHCR2 32 H'0400004C H'00000000 -

DMAC SAR3 32 H'04000050 Undefined -

DMAC DAR3 32 H'04000054 Undefined -

DMAC DMATCR3 32 H'04000058 Undefined -

DMAC CHCR3 32 H'0400005C H'00000000 -

DMAC DMAOR 16 H'04000060 H'0000 H'0001

A/D ADDRAH 8 H'04000080 H'00 -

A/D ADDRAL 8 H'04000082 H'00 -

A/D ADDRBH 8 H'04000084 H'00 -

A/D ADDRBL 8 H'04000086 H'00 -

A/D ADDRCH 8 H'04000088 H'00 -

A/D ADDRCL 8 H'0400008A H'00 -

A/D ADDRDH 8 H'0400008C H'00 -

A/D ADDRDL 8 H'0400008E H'00 -

A/D ADCSR 8 H'04000090 H'00 -

A/D ADCR 8 H'04000092 H'3F -

D/IA DADRO 8 H'040000A0 H'00 -

D/IA DADR1 8 H'040000A2 H'00 -

D/IA DACR 8 H'040000A4 H'1F H'5F

12
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Table 3.2

Register Initial Values (cont)

Initial Value in

Initial Value in

Module Register Size Address SH7707 Reference Platform
PCMCIA PCCOISRO 8 H'040000E0Q Undefined -
PCMCIA PCCOGCR 8 H'040000E2 H'00 H'88
PCMCIA PCCOCSCR 8 H'040000E4 H'00 H'00
PCMCIA PCCOCSCIER 8 H'040000E6 H'00 H'68
PCMCIA PCC1ISRO 8 H'040000F0 Undefined -
PCMCIA PCC1GSR 8 H'040000F2 H'00 -
PCMCIA PCC1CSCR 8 H'040000F4 H'00 -
PCMCIA PCC1CSCIER 8 H'040000F6 H'00 -
PORT PACR 16 H'04000100 H'0000 -
PORT PBCR 16 H'04000102 H'0000 -
PORT PCCR 16 H'04000104 H'AAAA H'0010
PORT PDCR 16 H'04000106 H'AAAA H'A801
PORT PECR 16 H'04000108 H'AAAA H'0205
PORT PFCR 16 H'0400010A H'AAAA -
PORT PGCR 16 H'0400010C H'AAAA H'0000
PORT PHCR 16 H'0400010E H'AAAA H'88A2
PORT PJCR 16 H'04000110 H'0000 H'5004
PORT PKCR 16 H'04000112 H'0000 -
PORT PLCR 16 H'04000114 H'0000 -
PORT SCPCR 16 H'04000116 H'A888 H'1888
PORT PADR 8 H'04000120 H'00 -
PORT PBDR 8 H'04000122 H'00 -
PORT PCDR 8 H'04000124 H'00 H'00
PORT PDDR 8 H'04000126 H'00 H'00
PORT PEDR 8 H'04000128 H'00 H'02
PORT PFDR 8 H'0400012A H'00 -
PORT PGDR 8 H'0400012C H'00 -
PORT PHDR 8 H'0400012E H'00 -
PORT PJDR 8 H'04000130 H'00 H'42
PORT PKDR 8 H'04000132 H'00 -
PORT PLDR 8 H'04000134 H'00 -
PORT SCPDR 8 H'04000136 H'00 -
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Table 3.2

Register Initial Values (cont)

Initial Value in

Initial Value in

Module Register Size Address SH7707 Reference Platform
SCIF SCSMR2 8 H'04000150 H'00 -
SCIF SCBRR2 8 H'04000152 H'FF -
SCIF SCSCR2 8 H'04000154 H'00 -
SCIF SCFTDR2 8 H'04000156 - =
SCIF SCSSR2 16 H'04000158 H'0060 -
SCIF SCFRDR2 H'0400015A - -
SCIF SCSFCR2 H'0400015C H'00 -
SCIF SCFDR2 16 H'0400015E H'0000 -
IrDA SCSMR1 H'04000140 H'00 H'80
IrDA SCBRR1 H'04000142 H'FF -
IrDA SCSCR1 H'04000144 H'00 H'00
IrDA SCFTDR1 H'04000146 - -
IrDA SCSSR1 16 H'04000148 H'0060 -
IrDA SCFRDR1 8 H'0400014A - -
IrDA SCSFCR1 H'0400014C H'00 -
IrDA SCFDR1 16 H'0400014E H'0000 -
LCD LCDAR 16 H'040000C0 H'0000 -
LCD LCDDR 16 H'040000C2 H'0000 *1
LCD LCDPR 16 H'040000C6 H'0000 *2
LCD LCDDMR 16 H'040000CE H'0000 *3
14
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Notes: 1.

Address Address Initial Value in
Register Size (LCDAR) (LCDDR) Reference Platform
LCDDR1 16 H'0001 H'040000C2 H'0230
LCDDR2 16 H'0002 H'040000C2 H'7779
LCDDR3 16 H'0003 H'040000C2 H'0177
LCDDR4 16 H'0004 H'040000C2 H'013F
LCDDR5 16 H'0005 H'040000C2 H'013F
LCDDR6 16 H'0006 H'040000C2 H'E000
2.
Address Address Initial Value in
Register Size (LCDAR) (LCDDR) Reference Platform
LCDPRO 16 H'0000 H'040000C6 H'000F
LCDPR1 16 H'0001 H'040000C6 H'000A
LCDPR2 16 H'0002 H'040000C6 H'0005
LCDPR3 16 H'0003 H'040000C6 H'0000
3.
Address Address Initial Value in
Register Size (LCDAR) (LCDDR) Reference Platform
LCDDMRO 16 H'0000 H'040000CE H'8000
LCDDMR1 16 H'0001 H'040000CE H'AC00
LCDDMRA4 16 H'0004 H'040000CE H'895F

The registers other than the above will not be initialized.
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3.6 SH7707 Pin Assignment

Table 3.3 shows the assignment of pin functions and pin numbers on the 200-pin expansion bus
connector in the reference platform.

Table 3.3  Pin Assignment

SH7707 SH7707 Pin No. on Expansion
Pin No. Pin Name Function in Reference Platform Bus Connector
1 MD1 Mode pin 196
2 MD2 Mode pin 146
3 Vee RTC oscillator power supply (3.3 V) —
4 XTAL2 NC 195
5 EXTAL2 Crystal oscillator pin (on-chip RTC; 32.768 kHz) 145
6 Vss (RTC) RTC oscillator power supply (0 V) —
7 NMI Interrupt from FPGA (must be pulled up) 194
8 IRQO Interrupt from FPGA (must be pulled up) 144
9 IRQ1 Interrupt from FPGA (keyboard/touch panel/ 193
sound timer; must be pulled up)
10 IRQ2 External interrupt request (SCI; must be 143
pulled up)
11 IRQ3 External interrupt request (parallel interface; 192
must be pulled up)
12 IRQ4 External interrupt request (touch panel; must be 142
pulled up)
13 D31 Data bus 31 (must be pulled up) 191
14 D30 Data bus 30 (must be pulled up) 141
15 D29 Data bus 29 (must be pulled up) 190
16 D28 Data bus 28 (must be pulled up) 140
17 D27 Data bus 27 (must be pulled up) 189
18 D26 Data bus 26 (must be pulled up) 139
19 Vss GND —
20 D25 Data bus 25 (must be pulled up) 188
21 Vee Power supply (3.3 V) —
22 D24 Data bus 24 (must be pulled up) 138
16
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Table 3.3

SH7707 SH7707

Pin Assignment (cont)

Pin No. on Expansion

Pin No. Pin Name Function in Reference Platform Bus Connector
23 D23 Data bus 23 (must be pulled up) 187
24 D22 Data bus 22 (must be pulled up) 137
25 D21 Data bus 21 (must be pulled up) 186
26 D20 Data bus 20 (must be pulled up) 136
27 Vss GND —
28 D19 Data bus 19 (must be pulled up) 185
29 Vee Power supply (3.3 V) —
30 D18 Data bus 18 (must be pulled up) 135
31 D17 Data bus 17 (must be pulled up) 184
32 D16 Data bus 16 (must be pulled up) 134
33 Vss GND —
34 D15 Data bus 15 (must be pulled up) 183
35 Vee Power supply (3.3 V) —
36 D14 Data bus 14 (must be pulled up) 133
37 D13 Data bus 13 (must be pulled up) 182
38 D12 Data bus 12 (must be pulled up) 132
39 D11 Data bus 11 (must be pulled up) 181
40 D10 Data bus 10 (must be pulled up) 131
41 D9 Data bus 9 (must be pulled up) 180
42 D8 Data bus 8 (must be pulled up) 130
43 D7 Data bus 7 (must be pulled up) 179
44 D6 Data bus 6 (must be pulled up) 129
45 Vss GND —
46 D5 Data bus 5 (must be pulled up) 178
47 Vee Power supply (3.3 V) —
48 D4 Data bus 4 (must be pulled up) 128
49 D3 Data bus 3 (must be pulled up) 177
50 D2 Data bus 2 (must be pulled up) 127
51 D1 Data bus 1 (must be pulled up) 176
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17



Table 3.3

SH7707 SH7707

Pin Assignment (cont)

Pin No. on Expansion

Pin No. Pin Name Function in Reference Platform Bus Connector
52 DO Data bus 0 (must be pulled up) 126
53 A0 Address bus 0 175
54 Al Address bus 1 125
55 A2 Address bus 2 174
56 A3 Address bus 3 124
57 Vss GND —
58 Ad Address bus 4 173
59 Vee Power supply (3.3 V) —
60 A5 Address bus 5 123
61 A6 Address bus 6 172
62 A7 Address bus 7 122
63 A8 Address bus 8 171
64 A9 Address bus 9 121
65 A10 Address bus 10 (must be pulled up) 170
66 All Address bus 11 120
67 Al2 Address bus 12 169
68 Al13 Address bus 13 119
69 Vss GND —
70 Al4 Address bus 14 168
71 Vee Power supply (3.3 V) —
72 A15 Address bus 15 118
73 A16 Address bus 16 167
74 Al7 Address bus 17 117
75 A18 Address bus 18 166
76 A19 Address bus 19 116
77 A20 Address bus 20 165
78 A21 Address bus 21 115
79 Vss GND —
80 A22 Address bus 22 164
18
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Table 3.3  Pin Assignment (cont)

SH7707 SH7707 Pin No. on Expansion
Pin No. Pin Name Function in Reference Platform Bus Connector
81 Vee Power supply (3.3 V) —
82 A23 Address bus 23 114
83 Vss GND —
84 A24 Address bus 24 163
85 Vee Power supply (3.3 V) —
86 A25 Address bus 25 113
87 BS SHBS of FPGA 162
88 RD Read strobe 112
89 WEOQ D7—DO0 select signal 161
90 WE1/WE D15—D8 select signal/PCMCIA WE signal 111
91 WE2/ICIORD D23—D16 select signal/PCMCIA IORD signal 160
92 WE3/ICIOWR D31—D24 select signal/PCMCIA IOWR signal 110
93 RDWR Read/write switching signal 159
94 PCCRD/WR/ PCMCIA read/write switching signal (must be 109
PTE7 pulled up)
95 Vss GND —
96 CSso Chip selection 0 (flash memory) 158
97 Vee Power supply (3.3 V) —
98 CSs2 Chip selection 2 (FPGA) 108
99 CS3 Chip selection 3 (FPGA) 157
100 Cs4 Chip selection 4 (FPGA) 107
101 CE1A Not used (must be pulled up) 156
102 CE1B PCMCIA CE1B 106
103 CE2A Not used (must be pulled up) 155
104 CE2B PCMCIA CE2B 105
105 PTK5 Flash/RDY/BSY signal (must be pulled up) 57
106 RAS RAS for area 3 56
107 PTJ1 1/0 port (touch panel; must be pulled up) 8
108 CASLL D7—DO0 selection CAS (DRAM) 58
19
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Table 3.3

Pin Assignment (cont)

SH7707 SH7707

Pin No. on Expansion

Pin No. Pin Name Function in Reference Platform Bus Connector
109 Vss GND —
110 CASLH D15—D8 selection CAS (DRAM) 9
111 Vee Power supply (3.3 V) —
112 CASHL D23—D16 selection CAS (DRAM) 59
113 CASHH D31—D24 selection CAS (DRAM) 10
114 PTD5 I/0 port (FPGA) 60
115 PTD7 I/0 port (FPGA) 11
116 PCCREG PCMCIA REG 61
117 PCCODRV PCMCIAO buffer control 12
118 PCCORESET PCMCIAO reset output 62
119 PTE1l 1/0 port (PCMCIA; must be pulled up) 13
120 PTEO 1/0 port (PCMCIA; must be pulled up) 63
121 BACK Not used 14
122 BREQ Not used (must be pulled up) 64
123 WAIT Not used (must be pulled up) 15
124 PCCOWAIT PCMCIAO hardware wait request 65
125 PTH5 1/0 port (FPGA; must be pulled up) 16
126 PCCOWP PCMCIAO WP 66
127 PCCOREADY PCMCIAO BUSY.READ 17
128 PCCOBVD1 PCMCIAO BVD1 67
129 PCCOBVD2 PCMCIAO BVD2 18
130 PCCoOCD1 PCMCIAO CD1 68
131 PCCOCD2 PCMCIAO CD2 19
132 Vss GND —
133 PCCoOVS1 PCMCIAQ VS1 69
134 Vee Power supply (3.3 V) —
135 PCCOVS2 PCMCIAQ VS2 20
136 PTF7 Keyboard input 7 (FPGA) 70
137 PTF6 Keyboard input 6 (FPGA) 21
20
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Table 3.3

Pin Assignment (cont)

SH7707 SH7707

Pin No. on Expansion

Pin No. Pin Name Function in Reference Platform Bus Connector
138 PTF5 Keyboard input 5 (FPGA) 71
139 PTF4 Keyboard input 4 (FPGA) 22
140 PTF3 Keyboard input 3 (FPGA) 72
141 PTF2 Keyboard input 2 (FPGA) 23
142 PTF1 Keyboard input 1 (FPGA) 73
143 PTFO Keyboard input 0 (FPGA) 24
144 MDO Mode pin 74
145 Vee (PLL1) Power supply for PLL (3.3 V) —
146 CAP1 470 pF —
147 Vss (PLL1) Power supply for PLL (0V) —
148 Vss (PLL2) Power supply for PLL (0V) —
149 CAP2 470 pF —
150 Ve (PLL2/3)  Power supply for PLL (3.3 V) —
151 Vss (PLL2/3)  Power supply for PLL (OV) —
152 Vss (PLL3) Power supply for PLL (0V) —
153 Vss GND —
154 Vee Power supply (3.3 V) —
155 XTAL Not used 25
156 EXTAL External clock (8 MHz is currently input) 75
157 PTJ6 1/0 port (touch panel; must be pulled up) 26
158 PTJ7 1/0 port (touch panel; must be pulled down) 76
159 TCLK Not used (must be pulled up) 27
160 IRQOUT Not used 77
161 Vss GND —
162 CKIO Internal clock output 28
163 Vee Power supply (3.3 V) —
164 TxDO Not used 78
165 SCKO Not used (must be pulled up) 29
166 TxD1 Data output from serial port 1 (IrDA) 79
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Table 3.3

SH7707 SH7707

Pin Assignment (cont)

Pin No. on Expansion

Pin No. Pin Name Function in Reference Platform Bus Connector
167 SCK1 Not used (must be pulled up) 30
168 TxD2 Data output from serial port 2 (SCIF) 80
169 SCK2 Not used (must be pulled up) 31
170 RTS2 Transmit request for serial port 2 (SCIF) 81
171 RxDO Not used (must be pulled up) 32
172 RxD1 Serial port 1 data input (IrDA; must be pulled 82
up)
173 Vss GND —
174 RxD2 Data input from serial port 2 (SCIF) 33
175 Vee Power supply (3.3 V) —
176 CT2 Transfer acknowledge for serial port 2 (SCIF) 83
177 uD3 LCD data output 34
178 ubD2 LCD data output 84
179 uD1 LCD data output 35
180 uDO LCD data output 85
181 Vss GND —
182 CL1 LCD clock output (LCD, FPGA; must be 36
pulled up)
183 Vee Power supply (3.3 V) —
184 CL2 LCD clock output 86
185 LD3 Not used (must be pulled up) 37
186 PTC2 1/0 port (PCMCIA; must be pulled up) 87
187 LD1 Not used (must be pulled up) 38
188 LDO LCD data output (must be pulled up) 88
189 FLM LCD control 39
190 PTDO PCMCIA 1/O port (must be pulled up) 89
191 PTD4 Interrupt of audio module (FPGA; must be 40
pulled up)
192 PTD6 Interrupt of audio module (FPGA, reserved for 90
future extension)
22
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Table 3.3

SH7707 SH7707

Pin Assignment (cont)

Pin No. on Expansion

Pin No. Pin Name Function in Reference Platform Bus Connector
193 RESET Reset 41
194 Vee Power supply (3.3 V) —
195 MD3 Mode pin 91
196 MDA4 Mode pin 42
197 MD5 Mode pin 92
198 AVss GND —
199 ANO Analog input (touch panel) 43
200 AN1 Analog input (touch panel) 93
201 AN2 Not used (must be pulled up) 44
202 AN3 Not used (must be pulled up) 94
203 AN4 Not used (must be pulled up) 45
204 AN5 Not used (must be pulled up) 95
205 AVcc Analog input (3.3 V) —
206 AN6 Not used (must be pulled up) 46
207 DAO Analog 1/0 (sound) 96
208 AVss GND —

Note: The SH7707 pins (208 pins) except for the power-supply, ground, and CAP pins are

connected to the expansion bus connector.
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3.7 Connector Pin Arrangement

The following describes the pin arrangement of the connectors on the reference platform.

3.7.1 Serial Connector

i =

Qoo
00D

=] a

hote: Use 3 stmight-tpe senal cable,

Pin No. Signal Name
CD

RD

TD

DTR

GND

DSR

RTS

CTS

NC

OO N | B W|N| R
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3.7.2

Touch Panel Connector

* Cable o beircered
L1 L1

o OO0 &

Pin No.

Signal Name

X2

NC

Y1

NC

X1

NC

Y2

I N OB W|IN|E

NC
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3.7.3 LCD Connector

* Cable o beireered

1 15
Pin No. Signal Name Pin No. Signal Name
1 V4 10 3.3V
2 V1 11 CP2
3 25.7v 12 V3
4 3.3V 13 V2
5 S 14 D3
6 GND 15 D2
7 CP1 16 D1
8 GND 17 DO
9 M 18 NC
26
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3.74 Keyboard Connectors
* Cable © beirsered *
L] L]

i 10 I
Pin No. Signal Name Pin No. Signal Name
1 KEYINO 1 KEYOUTO
2 KEYIN1 2 KEYOUT1
3 KEYIN2 3 KEYOUT2
4 KEYIN3 4 KEYOUT3
5 KEYIN4 5 KEYOUT4
6 KEYINS 6 KEYOUT5
7 KEYING 7 KEYOUT6
8 KEYIN7 8 KEYOUT7
9 KEYINS
10 KEYIN9

HITACHI
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3.7.5 Expansion Bus Connector

SoaaoooooaasdcannnnnnnRAanaaAAGAAGEEE basssaaDaEaGm 10l

QO0000055310d0000000000000000000000000 0600000000000 59

Qo000005510d00000000000000000000000000008000000000|

0 45 40 S5 =0 25 = 15 i0 )

Pin No. Pin Name SH Pin No. Pin No. Pin Name SH Pin No.
1 3.3V — 21 PTF6 137
2 GND — 22 PTF4 139
3 25.7v — 23 PTF2 141
4 12v — 24 PTFO 143
5 — — 25 XTAL (not used) 155
6 — — 26 PTJ6 157
7 — — 27 TCLK (not used) 159
8 PTJ1 107 28 CKIO 162
9 CASLH 110 29 SCKO (not used) 165
10 CASHH 113 30 SCK1 (not used) 167
11 PTD7 115 31 SCK2 (not used) 169
12 PCCODRV 117 32 RxDO0 (not used) 171
13 PTE1l 119 33 RxD2 174
14 BACK (not used) 121 34 ubD3 177
15 WAIT (not used) 123 35 ubD1 179
16 PTHS 125 36 CcL1 182
17 PCCOREADY 127 37 LD3 (not used) 185
18 PCCOBVD2 129 38 LD1 (not used) 187
19 PCCOCD2 131 39 FLM 189
20 PCCOVS2 135 40 PTD4 191
28
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Pin No. Pin Name SH Pin No. Pin No. Pin Name SH Pin No.
41 RESET 193 74 MDO 144
42 MD4 196 75 EXTAL 156
43 ANO 199 76 PTJ7 158
44 AN2 (not used) 201 77 IRQOUT (not used) 160
45 AN4 (not used) 203 78 TxDO (not used) 164
46 ANBG (not used) 206 79 TxD1 166
47 — — 80 TxD2 168
48 5V — 81 RTS2 170
49 3.3V — 82 RxD1 172
50 GND — 83 CTS2 176
51 3.3V — 84 ub2 178
52 GND — 85 ubO 180
53 25.7v — 86 CL2 184
54 12v — 87 PTC2 186
55 — — 88 LDO 188
56 RAS 106 89 PTDO 190
57 PTKS 105 90 PTD6 192
58 CASLL 108 91 MD3 195
59 CASHL 112 92 MD5 197
60 PTD5 114 93 AN1 200
61 PCCREG 116 94 AN3 (not used) 202
62 PCCORESET 118 95 ANS5 (not used) 204
63 PTEO 120 96 DAO 207
64 BREQ (not used) 122 97 — —
65 PCCOWAIT 124 98 5V —
66 PCCOWP 126 99 3.3V —
67 PCCOBVD1 128 100 GND —
68 PCCoOCD1 130 101 3.3V —
69 PCCoOVS1 133 102 GND —
70 PTF7 136 103 25.7v —
71 PTF5 138 104 12v —
72 PTF3 140 105 CE2B 104
73 PTF1 142 106 CE1B 102
29
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Pin No. Pin Name SH Pin No. Pin No. Pin Name SH Pin No.

107 Cs4 100 140 D28 16
108 CS2 98 141 D30 14
109 PCCRD/WR 94 142 IRQ4 12
110 WE3/ICIOWR 92 143 IRQ2 10
111 WE1/WE 90 144 IRQO 8
112 RD 88 145 EXTAL2 5
113 A25 86 146 MD2 2
114 A23 82 147 — —
115 A21 78 148 5V —
116 Al19 76 149 3.3V —
117 Al7 74 150 GND —
118 Al5 72 151 3.3V —
119 Al3 68 152 GND —
120 All 66 153 25.7v —
121 A9 64 154 12v —
122 A7 62 155 CE2A (not used) 103
123 A5 60 156 CE1A (not used) 101
124 A3 56 157 Cs3 99
125 Al 54 158 CSO 96
126 DO 52 159 RDWR 93
127 D2 50 160 WE2/ICIORD 91
128 D4 48 161 WEO 89
129 D6 44 162 PTK4 87
130 D8 42 163 A24 84
131 D10 40 164 A22 80
132 D12 38 165 A20 77
133 D14 36 166 Al8 75
134 D16 32 167 Al6 73
135 D18 30 168 Al4d 70
136 D20 26 169 Al2 67
137 D22 24 170 Al10 65
138 D24 22 171 A8 63
139 D26 18 172 A6 61
30
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Pin No. Pin Name SH Pin No. Pin No. Pin Name SH Pin No.
173 A4 58 187 D23 23

174 A2 55 188 D25 20

175 A0 53 189 D27 17

176 D1 51 190 D29 15

177 D3 49 191 D31 13

178 D5 46 192 IRQ3 11

179 D7 43 193 IRQ1 9

180 D9 41 194 NMI 7

181 D11 39 195 XTAL2 4

182 D13 37 196 MD1 1

183 D15 34 197 — —

184 D17 31 198 5v —

185 D19 28 199 3.3V —

186 D21 25 200 GND —

31
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3.8 Reference Platform Start-Up

Figure 3.4 shows the reference platform interfaces.

3.8.1  Starting Microsoft® Windows® CE Operating System

1

Check that the flash memory devices containing Windows® CE are installed in the correct
flash memory socket on the bottom of the board. If not installed, install them according to the
instructions in section 3.8.3, Installing Flash Memory.

Connect the power-supply (25.7 V, 5V, and 3.3 V) and GND cables to the power-supply and
GND terminals on the top of the board.

Connect the keyboard.

Check that the LCD, touch panel, keyboard, and speaker are correctly connected to the
corresponding connectors.

Turn on the power, and Windows® CE will start.

3.8.2 Starting Monitor Program

32

Check that the flash memory devices containing the monitor program are installed in the
correct flash memory sockets on the bottom of the board. If not installed, install them
according to the instructions in section 3.8.3, Installing Flash Memory.

Connect the test modul e to the board.

Connect the power-supply (25.7 V, 5V, and 3.3 V) and GND cables to the power-supply and
GND terminals on the top of the board.

Connect the RS-232C interface connector on the top of the board to the RS-232C connector of
the host computer with the RS-232C cable (straight cable).

Start the communication software on the host computer (refer to section 5, Test
Specifications, for the communication settings).

Turn on the power, and the monitor program will start.
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Figure 3.4 Reference Platform Interfaces
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3.8.3 Installing Flash Memory

By exchanging flash memory, the debugging method for the reference platform can be changed.
Figure 3.5 shows how to install flash memory.
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Section 4 Function Specifications

4.1 Memory

The reference platform includes a 16-Mbyte DRAM space (which is two 8-Mbyte DRAMSs) and
an 8-Mbyte flash memory space (which is eight 1-Mbyte flash memories.)

The following describe the specifications of DRAM and flash memory.

411 DRAM

The reference platform includes two Hitachi 8-Mbyte DRAMs HM5165165 (4 Mword * 16 bits).
For details on access timing, refer to the SH7707 Hardware Manua and HM 5164165 Series,
HM5165165 Series Data Sheet.

(1) Specifications

The reference platform includes two 8-Mbyte DRAMs and provides a 16-Mbyte DRAM space.
Figure 4.1 shows the DRAM connection. Area 3 in the SH7707 is alocated for the DRAM space.
In the area, two DRAMSs are placed in parallel, enabling data access in a 32-bit bus width.
Addresses H'0C000000 to H'OCFFFFFF can be accessed.

35
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Figure 4.1 DRAM Connection
(2) Wait State Control
The following describe the number of wait states inserted into the access states.

(1) The number of wait cycles inserted to ensure RAS precharge time:
Up to four cycles can be inserted. One cycle isinserted for the reference platform.

(2) The number of wait cycles inserted between RAS assertion and CAS assertion:
Up to four cycles can be inserted. One cycle isinserted for the reference platform.

(3) The number of wait cycles inserted between CAS assertion and the completion of access:
Up to three cycles can be inserted. One cycle isinserted for the reference platform.

The settings above can be made by specifying memory control register (MCR) and wait control
register 2 (WCR?2).

For details, refer to the SH7707 Hardware Manual and HM 5164165 Series, HM 5165165 Series
Data Sheet.
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Timing Chart

41.2

(1) DRAM Basic Access Timing

CEID

A

Counn addrass

A

%maddre

B25 10 8146
A4S 10 A0

RAoS

G5

/

024 o D0

{Read)
021 o

{Wrie)

BS

B

c32

Mote: Tr: FOS asserfon cpde, Tel: CAS assarfon opde
T2 : Baad date farch opde, Tpe: Prechange ool

Figure 4.2 DRAM Basic Timing
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(2) DRAM Wait State Insertion Timing

A

Colunn addrass

/

Ted

Fow mddre oz

Tr

e

A

Yok

exio J/_\_/_\‘_//_\\_/_\_/_\\_/_\_/H

82510 A16

845 o o0

- e
rrrrrrrrrrrrrrrrrrrr
1.1.1&.1
——
o
= =
E 5 P
= % % &8& =z

- T\

EBS

Mot : Inhe platform, RAS precharge fme | B&S-5AS delay tim e | and GRS asosrfon o aooe o
complefon ime iz ore cpde,

Figure 4.3 DRAM Wait Insertion Timing
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4.1.3 Flash Memory

The reference platform includes Hitachi flash memory HN29WT800. This memory isa CMOS
flash memory of 1 Mword ~ 8 bits and enables 3.3-V single power supply operation. This
memory also includes automatic programming and erasing functions. Therefore, complex
operation is not required for programming and erasing memory. For details, refer to the
HM5164165 Series, HM5165165 Series Data Sheet.

(1) Specifications

The reference platform includes eight flash memories and provides an 8-Mbyte flash memory
space. Area 0 in the SH7707 is allocated for the flash memory space. In this area, four flash
memories are placed in parallel in two columns in series, enabling data access in a 32-bit bus
width to a2 Mword ~ 32 hit memory space.

(2) Description on Address Decoder Operation

When the SH7707 accesses flash memory, and device switching is required due to address
overflow, an external address decoder does the switching. The following describes the operation
of the address decoder.

Addresses H'0000000 to H'07FFFFF can be accessed for the 2 Mword ~ 32 bit flash memory. The
address ranges for the two columns of memory in series are H'0000000 to H'03FFFFF and
H'0400000 to H'07FFFFF.

Therefore, to select one of the two columns of memoriesin series, bit 22 in the addressbusis
used. Signal lines CE, WE, and OE need to be selected. These signal lines are all low-active.
Therefore, by performing alogical OR between each of these signals and bit 22 in the address
bus, the first column can be selected when bit 22 is zero, and the second column can be selected
when bit 22 is 1. Refer to figure 4.4.

(3) Signal to Confirm the Completion of Programming and Erasing

In order to confirm whether data programming or erasing has been completed for the flash
memory, signal RDY /Busy is output from the flash memory. This signal is connected to pin
number 105 in the SH7707. Therefore, by polling pin number 105, the operation state of the flash
memory can be confirmed.

When this signal isin alow-level state, the user cannot access the flash memory because the
memory is being programmed or erased. When the signal isin high-level state, the user can
access the flash memory.
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4.2 LCD

The SH7707 includes an LCD controller (LCDC: liquid crystal display controller). The LCDC
reads display data from the system memory and displaysit on the LCD. The LCDC has two
channels of DMA controllers and the reference platform uses channel 0. The LCD used here is
an STN type single-screen monochrome 4-level gray scale display, with a maximum resolution of
480" 320 dots.

4.2.1 Interface Block Diagram

Figure 4.5 shows the interface block diagram of the SH7707/LCDC, the LCD, and the power
supply controller. The LCD can be connected to the SH7707 without any externa circuits. The
reference platform uses LCD LM48072 manufactured by Sharp Corporation and power supply
controller LA5317M manufactured by Sanyo Electric Co., Ltd.
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4.2.2 Display Mode

Table 4.1 lists the SH7707/LCDC display mode.

Table 4.1  Display Mode

Number of LCDC Operating
Mode Mode Name Grayscales Bits/Dot Resolution Frequency
A STN Single 4-bit 4 2 480" 320 14.7456 MHz

monochrome screen output dots
4.2.3 SH7707/LCDC Pin Configuration
Table 4.2 lists the SH7707/LCDC pin configuration.
Table 4.2 LCDC Pin Configuration
SH7707
Pin Name Abbreviation 1/0 Function Pin Number
Latch clock of LCD CL1 Output Outputs clock for X-driver to latch one 182
data line of display data
Shift clock of LCD CL2 Output Outputs shift clock of display data for 184
data X-driver
First line marker FLM Output Outputs first line mark signal for Y- 189
driver

Upper data 3to 0 UD3 to UDO

LCD driving signal M
alternation

Output Outputs display data D3 to DO. 177 to 180

Output Outputs signal for AC conversion of 188
LCD driving signals

4.2.4 Register Configuration

Table 4.3 lists the LCDC register configuration.

Table 4.3 LCDC Register Configuration

Register Name Abbreviation R/W |Initial Value Address Access Size

Address register LCDAR R/W  H'0000 H'040000C0O 16 bits
Display control register LCDDR R/W  H'0000 H'040000C2 16 bits
Pallet register LCDPR R/W  H'0000 H'040000C6 16 bits
DMA control register LCDDMR R/W  H'0000 H'040000CE 16 bits

HITACHI
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425

LCD Pin Configuration

Table 4.4 lists the LCD pin configuration.

Table 4.4

LCD Pin Configuration

Pin No. Abbreviation Signal Name

Pin No. Abbreviation Signal Name

1 \Z! LCD voltage 10 DISP Display control signal

2 V1 LCD voltage 11 CP2 Data shift clock

3 VEE LCD voltage 12 V3 LCD voltage

4 VDD Logic circuit voltage 13 V2 LCD voltage

5 S Start signal for 14 D3 Display data signal
scanning

6 VSS Ground 15 D2 Display data signal

7 CP1 Data latch signal 16 D1 Display data signal

8 VSS Ground 17 DO Display data signal

9 M LCD driving signal 18 NC No connection
alternation

4.2.6 LCDC Interface Timing

Figure 4.6 shows LCD display timing. The LCD used here has the following specifications:

44

Monochrome
Single screen

4-bit output (mode A)

480" 320 dots

Horizontal retrace line interval: 8 dots
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4.2.7 Setting LCDC Register

The LCD used here has the following specifications:
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Monochrome

Single screen

4-bit output (mode A)

480" 320 dots

Horizontal synchronization position: 8 dots

The LCDC has one address register (LCDAR) and three data registers. a display control register
(LCDDR), pallet register (LCDPR), and aDMA control register (LCDDMR). Individual registers
within the data registers are indirectly accessed using the address register.

The address of each register is shown below:

Register Abbreviation Address

Address register LCDAR H'040000C0O
Display control register LCDDR H'040000C2
Pallet register LCDPR H'040000C6
DMA control register LCDDMR H'040000CE

Before setting the registers, change the function of the SH7707 pins used for the LCD. The initia
state of the pin is set as an input port.

PCCR: H'A4000104 Change H'AAAA to H'0000.

PDCR: H'A4000106 Change H'AAAA to H'0000.

The following describe the register configuration and the value set for the reference platform.
(1) Address register (LCDAR)

The LCDAR isused to indirectly specify one of the LCDC's data registers (display control
register, pallet register, and DMA control register). To read or write to a specific data register,
the register number to be accessed is first written to the address register, then the corresponding
data register is accessed. For example, to set the vertical total line count in display control
register 5 (LCDDRYS), 5 isfirst written to the address register. Once a value has been written to
the address register, it remains there until a power-on reset is executed or a new value is written.
Thus different data registers assigned to the same number can be accessed in succession.
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Bit 15 14 13 12 {11 10 3 & T = ) 4 ] 2 1 u)

woake | — [ —[—|—|—]—-]—|-|-[-{-] [ | [ | |
Irifal vl — — — — — — — — — — — 0 O 0 O 0
RW: — — — — — — — — — — — EMWFRW RMW RW RW

Bits 15 to 5—Reserved: Writing to these bits are invalid, but O must always be written. A read
will return O.

Bit 4—Reserved: This bit can be read or written, but O must always be written. Writing 1 has
the same effect operationally as writing O.

Bits 3 to 0—Data Bits: These bits can be read or written. Set avalueof 0, 1, 2, 3, 4, 5, 6, or 13
to designate the display control register, avalue from 0 to 15 to designate the pallet register, and
avalue from 0 to 4 to designate the DMA control register.

(2) Setting display control registers (LCDDR)

The LCDDR specifies various LCDC operating modes. The reference platform uses an LCD with
amaximum resolution of 480~ 320 dots, and single-screen monochrome.

The registers used are LCDDR1 to LCDDR6 4-grayscale levels.
() LCDDR1

This register is configured as follows:

Bit 15 14 13 12 11 10 a =] T =) S L <] 2 i u]
eoori: | — | — [ = | = | = |[ewelorv ond| oo [ooe|ren|ar [aro Lva| v |Lval

Inital valus: u} u} u} a u} a u} u} a u] u] u] u] ] a u]
RAN: RN RAW ROW RAW ROW RAY RN ROW RAN AW RAW RN RN RAN RN RAW

Bits 15 to 11—Reserved
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Bits 10 to 8—Clock Division Ratio (DIV2 to DIV0): These bits specify the display clock
division ratio with respect to the CKIO clock.

Bit10 Bit9 Bit 8
DIV2 DIV1 DIVO Description

lllegal settings

Dot clock frequency = CKIO * 1/8

Dot clock frequency = CKIO * 1/4

Dot clock frequency = CKIO ~ 1/2

Dot clock frequency = CKIO ~ 1

Ol OC|OC|O|Rr|RrP|RLr|RL
O|OoO|Rr| P O|O|Rr|kr
O|rRr|O|FRPr| O|Rr|O| R

Dot clock frequency = CKIO ~ 2 (Initial value)

The shaded part shows the setting of the reference platform.

The clock of the platform is divided by 2 (CKIO ~ 1/2). Therefore, (Div2, Divl, Div0) = (0, 1, 0).
For clock ratio, refer to (4), Example of Setting LCD Controller Internal Operating Frequency, in
section 4.2.7, Setting LCDC Register.

Bits 7 and 6—Clock Control (CC1 and CC2): These bits specify whether CL1 and CL2 clock
isto be output during the retrace line interval.

Bit 7 Bit 6

Ccc1 cc2 Description

1 1 lllegal setting

1 0 CL1 is not output during vertical retrace line interval
CL2 is not output during vertical retrace line interval

0 1 CL1 is output during vertical retrace line interval
CL2 is output during vertical retrace line interval

0 0 CL1 is output during vertical retrace line interval

CL2 is not output during vertical retrace line interval (Initial value)

CL1 isalways output because a retrace line interval is not provided in the vertical direction.
Eight bits are provided for the horizontal retrace line interval. During the interval, CL2 is not
output. Therefore, (CC1, CCO0) = (0, 0).
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Bit 5—DMA transfer enable (REN): DMA transfer start enable bit is used to display the data
held in the frame memory of the LCD panel.

Bit 5

REN Description

1 DMA transfer enabled

0 DMA transfer disabled (Initial value)

The shaded parts show the settings of the reference platform.

DMA transfer of the display datais started when REN = 1. Transfer requests are not output from
the LCDC when REN = 0. We recommend enabling REN after all settings have been made.

Bits 4 and 3—Gradation/Color (GR1 and GRO): These hits specify the number of
monochrome gradation or number of colors in the various display modes.

Bit 4 Bit 3
GR1 GRO Description
16 gradations (colors) (4 bits/dot)

4 gradations (colors) (2 bits/dot)

Monochrome (2 colors) (1 bit/dot)

Ol rr|O|r

1
1
0
0

lllegal setting (Initial value)

Since 4 gradations and 2 bits/dot are selected for the reference platform, (GR1, GRO) = (1, 0)
Bits 2 to 0—Display Mode (LM2 to LMO0): These bits specify the display mode.

Bit 2 Bit 1 Bit 0
LM2 LM1 LMO Description

1 1 1 lllegal settings —

1 1 0

1 0 1 STN color Mode D

1 0 0 TFT/TFD color Mode G

0 1 1 lllegal setting —

0 1 0 Monochrome/dual screen/4 ~ 2-bit output Mode C

0 0 1 Monochrome/single screen/8-bit output Modes B and F
0 0 0 Monochrome/single screen/4-bit output (Initial value) Mode A and E
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The shaded parts show the settings of the reference platform.

Since mode A (monochrome, single screen, 4-bit output) is selected for the reference platform,
(LM2, LM1, LMO) = (0, 0, 0).

From the above, LCDDR1 is H'0310 (before transferring data).
When starting data transfer, LCDDR1 will be H'0330.
(b) LCDDR2

This register is configured as follows:

Bit 15 14 1= 12 14 10 a =] T =) = 4 ] 2 1 u]
LODDRe: |hde] e bads| b rbets{ etz et  [aketof e s | s | mes ke | btz | e vk |

Inifal v=lue: O u} u} u} a u] u] u} u} u} ] ] ] u] u] u]
RAv: FAW RAW RAW AW RAW AW RN RAW RN ROW RYW RN RYW RN RN ROW

Bits 15 to 8—Horizontal Display Dot Count (Nhd7 to Nhd0): These bits specify the number of
horizontal dots in the display.

Bits 7 to 0—Horizontal Total Dot Count (Nht7 to Nht0): These bits specify the total number of
horizontal dots including the retrace line interval.

How to calculate Nhd and Nht in a480 ~ 320-dot display

Nhd: 480/4 — 1 = 119, which is B'0111 0111, which isH'77.

Nht: (480 + 8)/4 —1 =121, which is B'0111 1001, which is H'79.
Therefore, LCDDR2 isH'7779.

(c) LCDDR3

This register is configured as follows:

Bit: 45 44 {43 42 44 0 = S ¥ © 5 4 3 2 41 @
LoDDRE: | — [ — [ — | — [hoows{ |t Mo 7 s s e o oo st [
hitial value: 0 o o o o o o 0 u] o o ] o o o 0o
RO Ry B ROW BN R BAY BAY RO BAY RN RO BAY ROl BA B ROl

Bits 11 to 8—Horizontal Synchronization Width (Nhsw3 to Nhsw0): These bits specify the
clock width of CL1.
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Bits 7 to 0—Horizontal Synchronization Position (Nhsp7 to Nhsp0): These bits specify the
position to output CL 1.

How to calculate Nhsw and Nhsp

Nhsw: Horizontal retrace line interval is 8 dots. If CL1 pulse width of CL1is8dots, 8/4—-1=1,
which is B'0000 0001, which is H'01

Nhsp: 480/4 — 1 = 119, which is B'0111 0111, which is H'77.
Therefore, LCDDR3 is H'0177.
(d) LCDDR4

This register is configured as follows:

Bit: 15 14 13 12 41 40 9 & T = = + 3 2 1 u)
LoooRa: | — [ —[ = [ =] = [ — [rovio]nves] bivee [ v | mtora]ives | e v v
hitalwalger © © o o 0 O o0 O© @ o 0o O O 0O 0O A
Rew: R FOW RN R FUW RN RN FUW RO ROW RN R ROW RV R ROw

Bits 9 to 0—Vertical Total Line Count (Nvt9 to Nvt0): These bits specify the total number of
lines in the vertical screen direction, including the retrace line interval.

How to calculate Nvt

Sinceretrace line interval is not provided in the vertical direction,

Nvt: 320 — 1 = 319, which is B'0000 0001 0011 1111, which is H'013F.
Therefore, LCDDR4 is H'013F.

(e) LCDDR5

This register is configured as follows:

Bit 15 14 13 1z 14 10 a =] T = = 4 <] 2 i u]
Lonors: | — | — | = | = | = | = [mocta|prs]ntatr{pavcte rots]p lntsets| vetz| o 1 o]

Inital valu=: 0O u} u} u} u] a u} u] a u] u] u] u] u] ] u]
R Rl ROW RW RN RUW RN R ROAW R RO RAW RAW RAW RAW RN R

Bits 9 to 0—Vertical Display Line Count (Nvd9 to Nvd0): These bits specify the number of
display linesin the vertical screen direction.

How to calculate Nvd
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Nvd: 320 — 1 = 319, which is B'0000 0001 0011 1111, which is H'013F.
Therefore, LCDDRS is H'013F.
() LCDDR6

This register is configured as follows:

Bit: 15 14 13 12 14 10 =] =] T =} = <4 <3 2 i a
LGDDRE: | Mas|Wrs| Moz Wt || — [rbspadiepeliiepnptvspelntepefibspapivspditespelbbsp i spd

Fitial val ue: u] u} u} a u} u} u] a u} u} u] a u} u} a a
RAW: R RO RAW RAW AW RAN RN ROW RN RO ROW RN RAW RO RAW RAW

Bits 15 to 11—Interval of Output of LCD Driving Signal Alternation (Mw4 to Mw0): These
bits specify the H/L interval of output of the LCD driving signal alternation.

Bits 9 to 0—FLM Clock Output Position (Nvsp9 to Nvsp0): These bits specify the FLM clock
output position.

How to calculate Nvsp

Nvsp: Since the FLM clock is output on the first line, Nvsp = 0.

Therefore, Nvsp = 0, which is B'00 0000 0000.

Mw: Since the signal is output once in 29 times, the set value is (number of outputs) —1.
This means that Mw = 28. Therefore, Mw = 28, which is B'11100.

LCDDR6 is B'1110 0000 0000 0000!, which is H'EQQO.

Figure 4.7 shows the relationship of Nvd, Nvt, and Nht when using a480 ~ 320-dot LCD with a
horizontal retrace line of eight dots.
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Figure 4.7 LCD Dot Display
(2) Setting Pallet Register (LCDPR)

There are 16 registersin the pallet register. The LCD used here uses only the LCDPRO to
LCDPR3 of the pallet register because the LCD is displayed in a monochrome 4 gradation mode.

LCDPRO to LCDPR15 are configured as follows:

Bit: 15 14 15 1= 14 10 a =] T =) = 4 ] 2 1 u]
LC:DF'FI:|—|—|—|—|F'11|F'1|:||PEI|F‘E:|F'?|FE|F‘5|F‘4|F‘3|F‘E|F‘1|F'|:||
mitial value: u] u] u] u] u] a a u] u] u] ] ] ] u] u] u]
FAw: Rl ROW FW RN ROW RN RN R RN RW RW RN RUW RN RN RW

Bits 15 to 12—Reserved
Bits 11 to 0—Data bits
The following describe how to specify colors.

Sixteen colors, H'00 (white) to H'OF (black), can be specified in monochrome. Since only four
colors can be specified here, four are chosen at random from the sixteen. In this test, we have
chosen white (H'00), black (H'OF), gray (close to white) (H'05), and gray (close to black)
(H'0A). The value of the four colors are then stored in LCDPRO to LCDPRS3 at random. Here,
the following settings are made.

LCDPRO: H'0000

LCDPR1: H'0005

LCDPR2: H'000A

LCDPR3: H'000F

If LCDAR isH'00, LCDPRO is selected and white is displayed. In the same way,
If LCDAR isH'01, LCDPR1 is selected and gray (close to white) is displayed.
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If LCDAR isH'10, LCDPR? is selected and gray (close to black) is displayed.
If LCDAR isH'11, LCDPR3 is selected and black is displayed.

Note: Thissetting isfor LCD LM48072 manufactured by Sharp Corporation.
In DRAM, 00, 01, 10, and 11 of the LCDAR are written. For example, if 00 is written to
the DRAM, it means that L CDPRO has been written and white is displayed in the LCD.
In the same way, if O1 iswritten to the DRAM, LCDPR1 has been written and gray close
to white is displayed. Other colors will be displayed in the same way.

(3) Setting DMA Control Register (LCDDMR)

The LCDDMR specifies the start address of the LCD (start address of the memory where the
LCD display datais stored) and the amount of transmit data. Since the LCD uses a single screen,
only LCDDMRO and LCDDMR1 in the upper screen display start address is used. The amount of
transmit data is specified by bits0to 13 in LCDDMR4 , and little endian mode is specified by bit
15in LCDDMR4. LCDDMRO, LCDDMR1, and LCDDMR4 are configured as follows:

LCDDMRO:

Bit: 415 44 43 42 44 40 & 5 ¥ © S 4 = 2 41 0
LGTDMRO: bk It LML 00 0] s | vt | L | e Lt | nat| vtz vtz s |
Fitialvalee: o o o o o o o o 0 o o 0o o o o 0

RO BAY RAW RO RAY RO BAY B RO BAW RO RO R ROl Bl B RO

LCDDMR1:

Bit: 15 14 13 12 14 10 a S T =) = <4 = 2 1 a

L:DDMRA |mmpmm|uu-.qmuﬁJm&ﬂmuaqm-zspMmmﬁsz{mm|muz$m+g|mma|mm rpan

itial valu=: 0O u] u] u] u] a u] u] u] u] ] u] a u] u] a
Rl Rl AW R FLAN RUW FUW RN RAW RAY RAW RAW RAW RAW RN RN Rw

LCDDMR4:

Bit: 15 14 13 1= 14 i0 a =] T =] = 4 <] 2 i u]
Lo DD MR4: |LEI'.-'I| — |m+e{m1e|n.m|mm|ﬂ.19|m=3|n.w|ﬂ.ﬁ| 17.15|11.14|11.t3|11.12|m1 |17.-|n|
ritial valu=: u] ] u] u] u] u] a u] u] u] u] ] u] u] u] u]
Rl FUW FW RN RN RAW R BN RAW RAW RAW RO FAN RYW RN RN ROW

A total of 32 bits of registers LCDDMRO and LCDDMR1 specify the start address of the
DRAM random area where display datais written to. The LCDDMRO is the lower-side-panel
display register and LCDDMRU is the upper-side-panel display register. The reference
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platform writes display data to an address range starting from H'0C010000 in the DRAM.
Therefore, LCDDMRO and LCDDMR1 will be as follows:

LCDDMRO: H'0000
LCDDMR1: H'0CO1

Specifies the amount of transmit display data. The following shows how to calculate the

amount of transmit data.

gnxm:ux?insxajq:zﬂe—}HmsF

Total nurnber Bitsidot

of dots

1E&byve data mrsker

Since little endian mode is used, bit 15in LCDDMR4 is set as 1.

From (b) and (c), LCDDMR4 is H'895F.
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Figure 4.8 LCD Test Block Diagram
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(4) Example of Setting LCD Controller Internal Operating Frequency

If thedisplay is480 ~ 320 dots and the frame frequency is 70 MHz, the LCDC operating
frequency will be asfollows:

480" 320" 70=10.752MHz ...(1)
(Total number of dots” frame frequency — LCDC operating frequency)

The operating frequency of the LCDC will be calculated by using the equation above. In the
SH7707, since the bus clock (CKI10O) is divided to determine the LCDC operating frequency (© 2,
“1,7 12,7 14, 1/8), only specific values can be obtained. Therefore, the value obtained by
dividing CKI10O is assumed to be the operating frequency of LCDC. If CKIO is 32 MHz, the
operating frequency of the LCDC is 64, 32, 16, 8, or 4 MHz, if CKIO isdivided. If avalue close
to 10.752 MHz is selected, the operating frequency is 8 MHz. Therefore, we must adjust the
operating frequency of the LCDC so that it becomes 8 MHz. When the size of the LCD cannot be
changed, the frame frequency must be adjusted. In this case, frame frequency = 8 MHz/(480
320) = 52.08 Hz, and the size and frame frequency of the LCD and the operating frequency of
LCDC can be determined.

LCDC operating frequency: 8MHz

Frame frequency: 52.08Hz

(5) Time for One Clock (Example When the LCDC Operating Frequency is 8 MHz)
If the LCDC operating frequency is 8 MHz, one clock is 0.125 ps (=t).

Table 4.5 Time for One Clock

Signal Name Calculation Time
CcL1 t~ number of dots (horizontal) 60 ps
CL2 t” 4 dots 500 ns
FLM CL1 " number of dots (vertical) 19.2 ms
M CL1" 29" 2 3.5ms
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4.3 PCMCIA

43.1 PC Card Controller (PCC)

The PC card controller (PCC) in the SH7707 has an interface pin function dedicated to the
PCMCIA. The PCC can also control the level shifter and interrupts.

43.2 Features

(1) One PC card based on PCMCIA Rev.2.1/JEIDA Ver.4.2 is supported. ** *2
(2) Level shifter can be controlled.

(3) A memory space of 64 Mbytes, which isthe largest in the PCMCIA specifications, can be
accessed.

Notes: 1. Usually, the on-chip PC card controller can control two PC card interface slots
simultaneously. However, the reference platform has only one slot.
2. Both 5-V and 3.3-V operation are supported by the board specifications, however, due
to the limitations of the card slot specifications, only 5V can be used.

4.3.3 Physical Areas

(1) Since physical areas 5 and 6 are assigned for the PCMCIA physical areain the SH7707, two
cards can be supported. However, since the reference platform has one slot, area 6 is used to
support the memory card and /O card. The address range of the memory card is H'18000000
to H'19FFFFFF, and H'1A000000 to H'1BFFFFFF isfor the 1/O card. The attribute memory
space is the same as the memory card (H'18000000 to H'19FFFFFF).

(2) Two area modes can be selected for the memory space: a 32-Mbyte area mode and a 16-Mbyte
areamode. To select an area mode, the Area 6 General Control Register (PCCOGCR) is used.
Initial setting is the 32-Mbyte area mode. Refer to tables 4.6 and 4.7 for physical area
configuration.

Table 4.6  32-Mbyte Area Mode Physical Space Configuration

SH7707 Memory Space POREG POPA25 PC Card Address Space

Attribute memory/common memory 0 X Attribute memory (32 MB)
(H'18000000 to H'19FFFFFF)

0 1 Common memory (0:32 Mbyte)
1 1 Common memory (32:64 MB)
0 X 1/0 space (32 MB)

1/0 space (H'1LA000000 to H'1BFFFFFF)
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Table 4.7

16-Mbyte Area Mode Physical Space Configuration

SH7707 Memory Space POREG POPA24 POPA25 PC Card Address Space

Attribute memory 0 X X Attribute memory (16 MB)

(H'18000000 to H'18FFFFFF)

Common memory 1 0 0 Common memory (0:16 MB)

(H'19000000 to H19FFFFFF) 4 1 0 Common memory (16:32 MB)
1 0 1 Common memory (32:48 MB)
1 1 1 Common memory (48:64 MB)

1/0 space 0 X X 1/0 space (16 MB)

(H'LA000000 to H'1BFFFFFF)
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43.4

Figure 4.9 shows the connection of the SH7707 and card on the reference platform. Hitachi

PCMCIA Block Diagram

HD151015 is used for the level shifter for the card and SH7707.

Sptem Sde 220 (250 =) =) Cardside
A b A —[:|>— B b
TRy 5
M= b Do — — Mz b Do
e ::]
FCCROANR DIk
A
DIk
TEE [ai=0)
CEE —[:|>— TEr
FD [=3
™WE TNETFET
) [ad m)= ] i nl:n)
EINT TINE
FCCORESET RESET
P (REZ) FE3
Le
Feco (WA WEIT
PCIONP —<:i'|:]— WF (IS8
PETOFDY FOVESTIRE:
PCoETH EADH (ST H)
FrroEnDiz EvD (BFRE)
G
= v TRz
Prcn (TS —(E]— T

It : Fires within parentheses are ueadfor the 000 card .

Figure 4.9 PCMCIA Block Diagram
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435

PCMCIA Pin Function (Control Signal)

Table 4.8 lists the SH7707/PCC pin configuration.

Table 4.8 Pin Function

SH7707

Pin No. Pin Name 110 Function (Connection to Card)

88 RD Output Read (Connects to OE)

90 WE1 Output Write enable 1 (Connects to WE)

91 WE2 Output Write enable 2 (Connects to IORD)

92 WE3 Output Write enable 3 (Connects to IOWR)

102 CE1B Output Card enable 1 (Connects to CE1)

104 CE2B Output Card enable 2 (Connects to CE2)

94 PCC RD/(WR)  Output Read/write (Connects to level shifter DIR)

116 PCC(REG) Output Attribute-memory-space selection (Connects to REG)

117 PCCO(DRV) Output Buffer control (Connects to level shifter G)

124 PCCO(WAIT) Output Wait (Connects to WAIT)

126 PCCOWP Output Write protection (Connects to WP)

127 PCCOREADY  Output Ready (Connects to READY)

128 PCCOBVD1 Input Battery voltage detection 1 (Connects to BVD1)

129 PCCOBVD2 Input Battery voltage detection 2 (Connects to BVD2)

130 PCCO(cD1) Input Card detection 1 (Connects to CD1)

131 PCCO(cD2) Input Card detection 2 (Connects to CD2)

133 PCCO(vs1) Input Voltage detection 1 (Connects to VS1)

135 PCCO(vs2) Input Voltage detection 2 (Connects to VS2)

118 PCCORESET  Output Reset (Connects to HD74HC32, and to the reset signal
of the card)

186 Vep ENO Output Program-power-supply control 1 (Connects to
LTC1472CS)

190 Vep EN1 Output Program-power-supply control 2 (Connects to
LTC1472CS)

119 Vce ENO Output Power-supply control 1 (Connects to LTC1472CS)

120 Vce EN1 Output Power-supply control 2 (Connects to LTC1472CS)

4.3.6 Register Configuration

Table 4.9 lists the register configuration. For details, refer to the SH7707 Hardware Manual .
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Table 4.9 Register Configuration

Physical Initial Access
Space  Register Name Abbreviation R/W Value Address Size
Area 6  Area 6 interface status register PCCOISR R — H'040000E0 8 bits

Area 6 general control register PCCOGCR R/W H'00 H'040000E2 8 bits
Area 6 card status change register PCCOCSCR R/W H'00 H'040000E4 8 bits

Area 6 card status change interrupt PCCOCSCIER R/W H'00 H'040000E6 8 bits
enable register

(1) Area 6 Interface Status Register (PCCOISR)

Bit 7 [ S 4 e = 1 a
FoORDYS| POMY F| POVE2 | PONEY | POC:DE | POCDY | PORVEDE | PORWDM
IREZ SPER |STSCHG
Irifal value: - - - - - - - -
Fay: R R R R R R R R

Bit 7—PORDY/IREQ: This bit specifies the state of the card.

Bit 7
PORDY/IREQ  Description

0 Executing instruction

1 Waiting to receive transmitted data

Bit 6—POMWRP: This bit specifies whether the card can be written to or not.

Bit 6

POMWP Description

0 Writing enabled
1 Writing disabled
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Bits 5 and 4—PQ0VS2 and POVS1: These hits specify the value of V¢ voltage at initial power
supply and for reading CIS.

Bit 5 Bit 4

POVS2 POVS1 Description

1 0 5-V for reading CIS or 3.3-V for reading CIS*
1 1 5-V for reading CIS

Note: Depends on the card slot type.

Bits 3 and 2—P0CD2 and POCD1: These bits specify correct card insertion.

Bit 3 Bit 2

POCD2 POCD1 Description

0 0 The card is inserted correctly.

0 1 The card is not inserted correctly.
1 0

1 1

Bits 1 and 0—P0BVD2 and POBVD1: These bits specify the state of the card's battery voltage.

Bit 1 Bit O

POBVD2 POBVDl1 Description

0 0 Data is not guaranteed. Replace the battery.
0 1 Data is maintained, but replace the battery.
1 0 Data is not guaranteed. Replace the battery.
1 1 Correct battery voltage.

(2) Area 6 General Control Register (PCCOGCR)

Bit T = s 4 b 2 i u}
||=~:||:|F=er| PnPc}ch |=-|:||=-¢¢T| — ||=~:|r.-|r.-|¢::|:1 F'DF‘ﬁESl F'DFﬁ24| POREG |
Irifal value: n] u] u] u] u] u] n] u]
RAW:  RW  RW R — RAW  RW RMW RW
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Bit 7—PODRVE: This bit controls external buffer.

Bit 7

PODRVE Description

0 Opens the gate of external buffer (Initial value)
1 Closes the gate of external buffer

Bit 6—POPCCR: This bit specifies reset state.

Bit 6

POPCCR Description

0 Reset wait state (Initial value)
1 Reset

Bit 5—POPCCT: This hit specifies the card type.

Bit 5

POPCCT  Description

0 IC memory card (Initial value)
1 1/O card

The shaded parts show the settings of the reference platform.

Bit 3—POMMOD: This bit selects area mode.

Bit 3

POMMOD Description

0 32-Mbyte area mode (Initial value)
1 16-Mbyte area mode

Bits 2 and 1—POPA25 and POPA24: These bits specify the access area.

Bit 2 Bit 1

POPA25  POPA24 Description

0 0 (Initial value)

0 1 For details, refer to tables 4.6 and 4.7 in section 4.3.3, Physical Areas.
1 0

1 1
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Bit 0—POREG: This bit specifies the memory to access.

Bit 0

POREG Description

0 Attribute memory access (Initial value)
1 Common memory access

The shaded parts show the settings of the reference platform.

(3) Area 6 Status Change Register (PCCOCSCR)

Bit T E S 4 b 2 i u]
||=~:.5¢|:-|| — | IREC: | a0 ||=~:-3|:-3| FORC: | POBAW | FOBD |

Imiial value: o o u) ] u] u] o u]

Fab:  Rw — AW RW  RW  RW RW RW

Bit 7—POSCDI: This bit generates a software interrupt when there is a change in the card
insertion state.

Bit 7

POSCDI Description

0 An interrupt will not occur. (Initial value)
1 When this bit is 1, an interrupt will occur if there is a change in the card insertion

state.

Bit 5—IREQ: This bit shows the state of the IREQ pin interrupt request when the 1/0 card is
selected. This bit always reads 0 when the IC memory card is selected.

Bit 5

IREQ Description

0 This bit reads 0 when no interrupt signal is sent to the IREQ pin. (Initial value)
1 This bit reads 1 when an interrupt signal is sent to the IREQ pin.
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Bit 4—SC: This bit shows the change in the STSCHG pin when the I/O card is selected. This bit
always reads 0 when the IC memory card is selected.

Bit 4

SC Description

0 This bit reads 0 when the STSCHG pin does not change from 1to 0. (Initial value)
1 This bit reads 1 when the STSCHG pin changes from 1 to 0.

The shaded parts show the settings of the reference platform.

Bit 3—POCDC: This bit shows the change of the CD1 and CD2 pins.

Bit 3

POCDC Description

0 This bit always reads 0 when the CD1 and CD2 pins do not change.  (Initial value)
1 This bit reads 1 when the CD1 and CD2 pins change.

Bit 2—PORC: This bit shows the state of the RDY/BSY pin when the IC memory card is
selected. This bit always reads 0 when the 1/0O card is selected.

Bit 2

PORC Description

0 This bit reads 0 when the state of the RDY/BSY pin does not change. (Initial value)
1 This bit reads 1 when the state of the RDY/BSY pin changes.

Bit 1—POBW: This bit shows the state of the BVD2 and BV D1 pins when the IC memory card
is selected (the states of BVD2 and BV D1 are guaranteed). This bit always reads 0 when the 1/O
card is selected.

Bit 1

POBW Description

0 This bit reads 0 when (BVD1, BVD2) changes to a state other than (0,1). (Initial
value)

1 This bit reads 1 when (BVD1, BVD2) changes to (0,1).

The shaded parts show the settings of the reference platform.
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Bit 0—POBD: This bit shows the state of the BVD2 and BV D1 pins when the IC memory card is
selected (the states of BVD2 and BV D1 are not guaranteed). This bit always reads 0 when the 1/O
card is selected.

Bit 0

POBD Description

0 This bit reads 0 when (BVD1, BVD2) changes to a state other than (1,0) or (0,0).
1 This bit reads 1 when (BVD1, BVD2) changes to (1,0) or (0,0).

(4) Area 6 Card Status Change Interrupt Enable Register (PCCOCSCIER)

Bit: T = s 4 ] 2 i o
| F-c-c::HE| IHE-::“eE1| IF!EQED| 20E | Pc-c::DE| FORE | P-:E.WE| PDBDE|
hitial valus; u u) u] u] u] u] n] o

Ry RAs Ras Fas Fas AW Raw R Row

Bit 7—POCRE: This hit initializes the PCCOGCR.

Bit 7

POCRE Description

0 The PCCOGCR is not initialized when this bit reads 0.

1 The PCCOGCR is initialized when the CD1 and CD2 pins are detected.

Bits 6 and 5—IREQE1 and IREQEOQ: These bits show the validity of the IREQ pin interrupt
request when the I/O card is selected.

Bit 6 Bit 5

IREQE1 IREQEO Description

0 0 A request for interrupt is not accepted.

0 1 Level mode (level 0) interrupt is accepted.

1 0 Pulse mode (rising edge) interrupt is accepted.
1 1 Pulse mode (falling edge) interrupt is accepted.

The shaded parts show the settings of the reference platform.

66
HITACHI



Bit 4—SCE: This bit shows the validity of interrupts when the state of the BVD (STSCHG) pin
changes and the 1/0 card is selected.

Bit 4

SCE Description

0 An interrupt will not be generated even if the state of the BVD (STSCHG) pin
changes.

1 An interrupt will be generated when the state of the BVD (STSCHG) pin changes
from 1 to O.

Bit 3—POCDE: This bit shows the validity of interrupts when the states of the CD1 and CD2
pins change.

Bit 3

POCDC Description

0 An interrupt will not be generated even if the states of the CD1 and CD2 pins change.
1 An interrupt will be generated when the states of the CD1 and CD2 pins change.

Bit 2—PORE: This bit shows the validity of interrupts when the state of the RDY/BSY pin
changes in the IC memory card.

Bit 2

PORC Description

0 An interrupt will not be generated even if the state of the RDY/BSY pin changes.
1 An interrupt will be generated when the state of the RDY/BSY pin changes.

The shaded parts show the settings of the reference platform.

Bit 1—POBWE: This bit shows the validity of interrupts when the state of the BVD2 and BVD1
pins (BVD2, BVD1) is(0,1) in the IC memory card.

Bit 1

POBW Description

0 An interrupt will not be generated.

1 An interrupt will be generated when (BVD1, BVD2) is (0,1).
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Bit 0—POBDE: This bit shows the validity of interrupts when the state of the BVD2 and BVD1
pins (BVD2, BVD1) is (1,0) or (0,0) in the IC memory card.

Bit 0

POBD Description

0 An interrupt will not be generated.

1 An interrupt will be generated when (BVD1, BVD2) changes to (1,0) or (0,0).

The shaded parts show the settings of the reference platform.

4.3.7 Pin Description
The following describe the pin function.

(1) Read (RD: Output)
This pin is connected to the OE pin of the card and is used to control the operation of
reading data from the card.

(2) Writeenable 1 (WE1: Output)

This pin is connected to the WE/PGM pin of the card and is used to control the operation of
writing data to the card.

(3) Write enable 2 (WE2: Output)

This pin is connected to the IORD pin of the card and is used to read data from the 1/O area
of the card.

(4) Write enable 3 (WE3: Output)

This pin is connected to the IOWR pin of the card and is used to write data to the I/O area of
the card.

(5) Cardenable 1 and 2 (CE1B and CE2B: Output)

These pins are connected to the CE1 and CE2 pins of the card and control the bus state
(controls even and odd addresses). Refer to section 4.3.10.

(6) Read/write (PCC RD/(WR): Output)
This pin is connected through an inverter to the DIR pin of the level shifter. When high-
level signal (RD) is output, low-level signal isinput to the DIR of the level shifter through
the inverter. In this case, the signal is transmitted from the card side to the CPU side
through the level shifter. When low-level signal (WR) is output, the signal is transmitted
from the CPU side to the card side through the level shifter.
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(7) Attribute memory space select (PCC(REG): Output)

This pin is connected to the REG pin of the card. When accessing common memory, a high-
level signal is output from the PCC(REG). When accessing attribute memory, alow-level
signal is output from the PCC(REG).

(8) Buffer control (PCCO(DRV): Output)

This pin sends signals to the G (gate) pin of the level shifter. When a high-level signa is
input to the G pin, the card side and CPU side of the level shifter are separated. When a
low-level signal isinput to the G pin, data can be transmitted.

(9) Wait (PCCO(WAIT): Input)
This pin is connected to the WAIT pin of the card. A low-level signal isinput to the
PCCOWAIT from the WAIT pin (card side) to delay the termination of the memory access
cycle or the I/O access cycle (inserts wait).

(10) Write protection (PCCOWP: Input)

This pin is connected to the WP pin of the card. If the card is write-protected, a high-level
signal isinput to the PCCOWP pin. If the card is write-enabled, alow-level signal isinput to
the PCCOWP pin.

(11) Ready (PCCOREADY: Output)

This pin is connected to the RDY/BSY pin of the card. When an instruction is being
executed, alow-level signal isinput to the PCCOREADY pin from the card side. When data
transmission is enabled, a high-level signal isinput to the PCCOREADY pin from the card
side.

(12) Battery voltage detection 1 and 2 (PCCOBVD1 and PCCOBVD2: Input)

These pins are connected to the BVD2 and BVD1 pins of the card. The battery voltage state
isinput to PCCOBVD1 and PCCOBVD?2 pins. Refer to section 4.3.9.

(13) Card detection 1 and 2 (PCCO(CD1) and PCCO(CD2): Input)

These pins are connected to the CD1 and CD2 pins of the card. The card-inserted state is
input to the PCCO(CD1) and PCCO(CD2) pins. Refer to section 4.3.8.

(14) Voltage detection (PCCO(VS1) and PCCO(VS2): Input)
These pins are connected to the VS1 and VS2 pins of the card. The voltage (V¢c) at the
initial power supply and for reading the CISisinput to PCCO(VS1) and PCCO(VS2) pins.
Refer to section 4.3.13.

(15) Reset (PCCORESET: Output)
This pin is connected to the RESET pin of the card.
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(16) Program-power-supply control (VppENO and VepEN1: Output)
These pins are connected to the power supply controller (LTC1472CS: Linear Technology
Corp.). They provide a 12-V power supply when the flash card is used. Refer to section
4.3.16.

(17) Card-power-supply control (VccENO and VccEN1: Output)

These pins are connected to the power supply controller (LTC1472CS: Linear Technology
Corp.). They provide a5-V or 3.3-V power supply to the card. Refer to section 4.3.15.

4.3.8 Card Detection

Card insertion can be detected by the SH7707 CD1 (pin 130) and CD2 (pin 131). Since CD1 and
CD2 pins are low-active, card insertion is confirmed when alow-level signa is sent to both pins
on the system side. The pins are pulled-down at the card side and pulled-up at the system side.
Therefore, if the card isinserted into the system correctly, the signal levels of the CD1 and CD2
pins are detected. If alow-level signal is detected for both the CD1 and CD2 pins, the card
insertion is confirmed.

4.3.9 Battery Voltage Detection
Pins 128 and 129 output the state of the battery voltage listed in table 4.10.

Table 4.10 Battery Voltage Description

BVD1 BVD2 Description

1 1 Correct battery voltage.

1 0 Data is maintained. However, replace the battery.
0 1 Data is not guaranteed. Replace the battery.

0 0 Data is not guaranteed. Replace the battery.

4.3.10 Wait Cycle Insertion
(1) Wait Cycle Insertion Specified by Wait Control Register 2 (WCR2)

A usual wait cycle insertion can be specified by wait control register 2 (WCR2) of the bus state
controller. Wait control register 2 is a readable/writable 16-bit register and specifies the number
of wait state cyclesto be inserted. The number of wait states inserted for the reference platform is
ten.
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Table 4.11 Wait Cycle Insertion

Area 6
Bit 15 Bit 14 Bit 13 Function

ABW?2 ABW1 ABWO Number of states inserted WAIT pin

Ignored

Enabled

Enabled

Enabled

Enabled

Enabled

OB W|IN|FL|O

Enabled

PR, R, O|lO|O| O
PR, O|O|RL,|FL,|O| O
P O|lRr,r|O|FRL,r|O|FL,|O

10 Enabled

The shaded part shows the setting of the reference platform.

(2) Specifying the Timing of Assertion and Negation of Signals OE and WE by the PCMCIA
Control Register (PCR)

The PCMCIA control register is used to specify the timing of assertion and negation of OE and
WE signals of the PCM CIA interface connected to area 6. Settings are made by the wait control
bit of the WCR2 register. The address-OE/WE assertion delay and OE/WE negation-address
delay are 3.5 cyclesin the reference platform.

Table 4.12 Area 6 Address-OE/WE Assertion Delay

Bit 5 Bit 4
A6TED1  A6TEDO Function

0 0 0.5-cycle delay (Initial value)
0 1 1.5-cycle delay
1 0 2.5-cycle delay
1 1 3.5-cycle delay
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Table 4.13 Area 6 OE/WE Negation-Address Delay

Bit 1 Bit O

A6TEH1  A6TEHO  Function

0 0 0.5-cycle delay (Initial value)
0 1 1.5-cycle delay

1 0 2.5-cycle delay

1 1 3.5-cycle delay

The shaded parts show the settings of the reference platform.

Note In (1) and (2) in section 4.3.10, the external bus frequency can be increased by inserting
walit cycles. However, even if the maximum number of wait cycles (ten cycles) is
specified, thereis alimit to increasing the maximum external-bus operating frequency.
Therefore, when accessing data with an operating frequency larger than the limited
value, an external wait generating circuit is required.
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4.3.11 Timing Chart

(1) Memory-Card Basic Timing (Read)
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Figure 4.10 Memory Card (1)
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(2) Memory-Space Read Timing (at Wait-Cycle Insertion)
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Figure 4.11 Memory Card (2)
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(3) Memory-Card Basic Timing (Write)
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Figure 4.12 Memory Card (3)
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(4) Memory Space Write Timing (at Wait-Cycle Insertion)
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Figure 4.13 Memory Card (4)
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(5) 1/0O-Card Basic Timing (IORD)
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(6) 1/0 Card Read (at Wait-Cycle Insertion)
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(7) 1/O-Card Basic Timing (IOWR)
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(8) 1/0-Card Write (at Wait-Cycle Insertion)
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Figure 4.17
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4.3.12  Operation for Inserting the Card and Accessing the Card
The following procedures describe PC card access.

(1) Inserting the card
Y. 5-V cad

The card can be inserted or removed before or after power-on. However, if the card is
inserted before power-on, the definition of power-on and power-off given in PCMCIA
Rev.2.1/JEIDA Ver.4.2 must be followed. If the card isinserted after power-on, the system
must be non-activated.

¥ 3.3-V cad
The card must be inserted or removed after power-off.

(2) Checking whether or not a card is inserted
Pins CD1 and CD2 check whether a card isinserted into the slot correctly.

Note: If acard isinserted correctly,the pins will generate an interrupt. However, if acard is
not inserted, the system wait for an interrupt.

(3) Providing enough power supply for card operation
Determines the voltage that can be sent to the card by pinsVvS1 and VS2.

(4) Opening the gate of the level shifter (puts pin 23 to low level for HD151015)
The system is activated.

(5) Accessing attribute memory
Reads and analyzes attribute data.

(6) Reading the attribute memory determines whether the card inserted is a memory card or an
1/O card

The card side and system side are first set as a memory card interface.

(7) Card access
¥ 1/0O card
(a) Selectsthe I/O-card interface for the card side
(b) Selectsthe 1/O-card interface for the system side
(c) Accesses /O card

¥ Memory card
Accesses memory card
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HITACHI




4.3.13  Voltage Detection

PinsVvS1 (pin 133) and vVS2 (pin 135) of the SH7707 detect voltage used. The system side
confirms the voltage (Vcc) of the card according to these two signals and provides the
appropriate voltage to the card. Table 4.14 lists the voltage (V) of the vVS1 and VS2 signals.

Table 4.14 Vc Voltage

Card VS1 VvS2  System (Slot Type) Voltage (Vcc) at Initial Power-on
5-V card H H 5-V type 5V for reading CIS

CIS:5V

5-V and 3.3-V card L H 5-V type 5V for reading CIS

CIS:5Vand3.3V 3.3-V type 3.3V for reading CIS

4.3.14 Card Access Mode Selection

Pins CE1B (pin 102) and CEZ2B (pin 104) are specified for card access mode selection and
control the bus.

The following actions describe PC card access.

(1) If CE1B and CE2B are both high-level signals, standby mode is entered.

(2) If CE1B isalow-level signal and CE2B is ahigh-level signal, byte access mode is entered. In
this casg, if AOislow level, even addresses (D15 to D8) are accessed. If AO isahigh-level
signal, odd addresses D7 to DO are accessed. This attribute memory is stored in the even
address area. The odd address is therefore invalid.

(3) If CE1B and CE2B are both low-level signals, standby mode is entered. When datais
accessed in word size, AO isignored.

4.3.15 Power-Supply Control

Pins 119 and 120 control the power supply required for the card. 5V and 3.3 V are supplied to
the card. Table 4.15 lists the settings.
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Table 4.15 Power-Supply-Control Pin Configuration

Pin 119 (Vcc ENO) Pin 120 (Vcc EN1) Vee (OUT)
0 0 OFF

1 0 5V

0 1 3.3V

1 1 OFF

4.3.16  Power-Supply Control for Programming

Pins 186 and 190 control the power supply for the card (flash memory card, etc.), which requires
12V for programming. Refer to table 4.16 for mode setting.

Table 4.16 Power-Supply-Control Pin Configuration for Programming

Pin 186 (Vep ENO) Pin 190 (Vep EN1) Vpp (OUT)

0 0 ov

0 1 Vee (V or 5V)
1 0 12v

1 1 Hi-Z

Note: Vcc is the same as in table 4.9.
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4.4 Audio Play-Back

The audio play-back circuit outputs sound data, which was converted by the SH7707 D/A
converter, to the speaker via the external audio-amplifier. The sound datais stored in the

memory.

441 Audio-Play-Back Block Diagram

Figure 4.19 shows the block diagram for the audio play-back.
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Figure 4.19 Block Diagram

442 SH7707 DAC Output Specification

Table 4.17 lists the DAC output specification.
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Table 4.17 DAC Output Specification

Item Specification
Resolution 8 bits (48 dB)
Channels used for output Channel 1
Output level 0to AVce (3.3V)
D/A conversion time Max: 10 ps

443 SH7707 Pin Specification
Table 4.18 lists the D/A converter pin specification.

Table 4.18 D/A Converter Pin Specification

Pin No. Pin Name Specification

205 AVcc Analog power supply (3.3 V)
206 DAl Analog output (channel 1)
207 DAO Analog output (channel 0)
208 AVss Analog GND (0 V)

4.4.4 List of SH7707 D/A Converter Registers
The following figures show the D/A converter registers. Only channel 0 is used for audio output.

(1) DADRO/1 (D/A Data Register 0, 1)

Bit 7 =) = 4 b 2 i u)

Irifal value: 0 u] u] u] u] u] n] u]
R R RO R R R Ras R RO

The D/A dataregister (DADRO0/1) is an 8-bit readable/writable register that stores datato be
converted. When the analog output pin is enabled, the value of the D/A data register is always
converted, and data is output from the analog output pin.

The D/A dataregister isinitialized as H'00 at reset and in standby mode.
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(2) DACR (D/A Control Register)

Bit T =] 5 <4 ] 2 i u]
| DA-:Z:-E1| DA-:}ED| DAE | — | — | — | _ | _ |
Irifal value: u] u] u] i i i i i

R RO R R — — — — —

OV A cormertion
DA opt o Hed

WA UPt erpbied 0

erabledi

The D/A control register (DACR) enables and disables D/A conversion and channel output. Refer
to tables 4.19 and 4.20 for details.

Table 4.19 Details of DACE

Bit Name Meaning When 0 Whenl

7 DAOE1 DA1l: Enables or disables D/A conversion and channel 1 Disabled Enabled
output

6 DAOEO DAO: Enables or disables D/A conversion and channel 0 Disabled Enabled
output

5 DAE DAE: Controls DA1 and DAO Refer to table 4.20

Table 4.20 Details of DACR

DAOE1 DAOEO DAE Meaning

0 0 — D/A conversion is disabled for both channel 0 and channel 1
0 1 0 D/A conversion is disabled for channel 1 and enabled for channel
0
0 1 1 D/A conversion is enabled for both channel 0 and channel 1
0 0 D/A conversion is disabled for channel 0 and enabled for channel
1
1 0 1 D/A conversion is enabled for both channel 0 and channel 1
1 1 — D/A conversion is enabled for both channel 0 and channel 1

The shaded part shows the setting of the reference platform.
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445 Circuit Diagram

Figure 4.20 shows the circuit diagram of the audio-play-back interface.
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45 Touch Panel Section

The SH7707 A/D converter is used for the touch panel interface to detect the position of pen
input to the touch panel.

45.1 Features

Using the SH7707 A/D converter and 1/0 port interface reduces the number of external circuits.
The touching of the pen is detected by the SH7707 as an interrupt.

45.2 Block Diagram
Figure 4.21 shows the block diagram of the touch-panel circuit.

By changing the output of the PTJ1 and PTJ7 to high or low, the voltage is applied from X1
to X2, and Y1 to Y2. Since the pen input changes the output electric potential, the position of
the XY direction is detected. (Refer to section 4.5.6, Touch Panel Mechanism).

Three output ports are used: One for interrupt detection, and one each for X and Y direction
electric potential detection switching.

Two analog input channels are used to detect the XY direction position.
Oneinterrupt pin is used to detect an interrupt.
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Figure 4.21 Block Diagram of the Touch Panel Circuits

45.3 Pin Function of the A/D Converter

The pin functions of the SH7707 A/D converter are listed in tables 4.21, 4.22, and 4.23.
(1) A/D Converter Interface Pin Function

Table 4.21 AJD Converter Interface Pin Function

Pin SH7707 Pin No.  Input/Output  Function

ANO 199 Input Analog input (X direction electric potential input)
AN1 200 Input Analog input (Y direction electric potential input)
IRQ4 12 Input Pen-input-interrupt input
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(2) 1/O Port Pin Function
Table 4.22 1/0 Port Terminal Function

Pin SH7707 Pin No.  Input/Output  Function

PTJ1 107 Output Switching port output
PTJ7 158 Output Switching port output
PTJ6 157 Output Switching port output

(3) Other Pin Function
Table 4.23 Other Terminal Functions

Pin SH7707 Pin No.  Input/Output  Function

AVee 205 Input Analog power supply voltage

AVss 198 Input Analog ground, reference voltage

454 Registers for the A/D converter

(1) A/D Control/Status Register (ADCSR)

Bit T =3 = L 3 2 i u}

| ADF | ADIE | ADST | I'.-'IULTI| CHES | CHe | CH | CHo |
Inital val ue u] u] u] u] u] ] a u]
RAw W RW R R RW R R RAW

Clock selecdon Channd seection
Mo seting
AL cormeersion starn
ASD irferrapt era Bled
AD cormeersion end

A/D control/status register (ADCSR) controls the start of the A/D conversion, channel selection,
etc. Table 4.24 lists the details.
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Table 4.24 ADCSR Description

Bit Name  Function Low High Default
7  ADF Indicates A/D conversion end *1 *2 Low
6 ADIE Enables or disables A/D conversion end Enable Disable Low
interrupt request
5 ADST  Starts or ends A/D conversion Stop *3 Low
4 MULTI  Selects single mode or scan mode Single mode Scan mode Low
3 CKS Selects the time for A/D conversion 266 states 134 states Low
2 CH2 Selects analog input channel Low
1 CH1 e x4 Low
0 CHO Low

[ ] isthe set value of the reference platform.
Notes: 1. Clearing condition:

92

(1) When the ADF bit is 1, the ADF bit is read, and after that, writing O to the ADF bit
clears the ADF bit.

(2) When the DRAM is initiated by the AD interrupt, or the ADDR is read, the ADF bit
is cleared.

Set condition
In single mode: When the A/D conversion ends.
In scan mode: When the A/D conversion of all the selected channels ends.

In single mode: A/D conversion starts. After the conversion, the ADST is
automatically cleared to 0.

In scan mode: A/D conversion starts and continues. The A/D conversion is repeated

between the selected channels until the ADST is cleared to 0 in software mode, reset
mode, or standby mode.

CH2 CH1 CHO Single Mode Scan Mode
0 0 0 ANO ANO

0 0 1 AN1 ANO and 1
0 1 0 AN2 ANO to AN2
0 1 1 AN3 ANO to AN3
1 0 0 AN4 AN4

1 0 1 ANS AN4 and 5
1 1 0 ANG6 AN4 to AN6
1 1 1 AN7 AN4 to AN7

[ ] indicates the set value of the reference platform.
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(2) ADCR (A/D Control Register)

Bit v & ) 4 b 2 i o
[tRsEt [TReE0| — | — [ — [ = | = [ — |

Inifal valu= u u) 1 1 1 1 1 1

FiAs Fursl R — — — — — —
Trgger erabled Fe=ered bit

Bit Name Description Other than 11 At 11 Default

7and6 TRGE1,0 A/D conversion external trigger is Disabled *1 00

enabled or disabled

Note: Enabled: The A/D conversion starts at the falling edge of the input signal from the
external trigger pin.

(3) ADDRA to ADDRD (A/D Data Register A to D)

Bit 15 14 {3 12 11 10 a S T =) = L <] 2 i a
|ADE|ADE=|AD?|ADE|AD5|AD4|AD3|AEE|AD1|ADE|| — | — | — | — | — | — |
ritial valu= i i i i i i i 1 i i i i i i i i

R F R R R R R KR R R R B K KR R R R
| ﬁ.chn:rmelEimdaE Ol FEer!.'ed kit I
L\:pelrb:,"e Ln:i.-'.'elrl:r:rlE
Bit Name Description Other than 11 At 11 Default

15t0 6 AD9 to 0 A/D conversion data — — —

ADDR must be read in the order of upper bit then lower bit, using the word transfer instruction
(such as MOV.W). Note that only the upper bit can be read, but the operation is not guaranteed
when only the lower bit is read.
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455 Circuit Diagram

Figure 4.22 shows the touch-panel circuit diagram. The regulator MM 1180ZM is manufactured
by Mitsumi Electric Co., Ltd., and touch panel HTC-A1 is manufactured by Nissha Printing Co.,
Ltd., and touch panel connector FH10A-8S-1SH is manufactured by Hirose Electric Co., Ltd.
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Figure 4.22 Circuit Diagram of the Touch Panel
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45.6 Touch Panel Mechanism

In figure 4.23, the touch panel current usualy flows in the direction from A to B, so the output
EoisOV. When apen input occurs at point P, the touch panel current is divided in two routes;
one current flows from point P to direction B and the other current flows from point P to
direction C. The applied voltage is divided between the A-P route, and the P-B route. Because
the partial voltage value is changed by the input point P, the input position P on the X axis can be
detected by measuring the partia voltage (Eo). (The voltage drop between P and C can be
ignored.) The position onthe Y axis can also be detected by applying the voltage in the Y axis
direction.
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Figure 4.23 Mechanism of a Touch Panel
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45.7 Operation of the A/D Converter

Figure 4.24 shows the A/D converter operation timing chart when single mode and channel 1 are
set in the A/D control/status register (ADCSR).
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Figure 4.24 Operation Timing Chart
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45.8 The Basic Operation Principle of the Touch Panel Interface Circuits
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Figure 4.25 Basic Operation Principle of the Touch Panel Interface Circuits

Theinitial state of the touch panel can detect pen input as shown in figure 4.25. Since S1ison,
the voltage V¢ is applied on the lower-side resistor. When a pen isinput, the upper resistor
connects with the lower resistor. Therefore, electric potential appears at X2 in the figure through
S5 and S6. The electric potentia of X2 isthe same value as the V ¢ because the resistor value
(RPD and RGD) between the S5, S6, and ground are large compared with the touch-panel
resistor value. When alow pulseisinput to the pen-input interrupt pin by the inverter in front of
the pin, pen input is detected (low active).

When the pen input is detected, the operation moves to the measurement mode of the actual pen
point position. The X direction position is detected when S2 and $4 in the figure are on. At this
time, the voltage drops between X1 and X2, and voltage is divided at the pen point position.
Using the partial voltage value, the pen point position is measured. The same procedure can be
applied to the Y direction position. When S1 and S3 are on, the pen point position can be
measured.

Table 4.25 lists the relations between the circuit state (on/off of each switch) and the port outpuit.
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Table 4.25 Relations between Circuit State (On/Off of Each Switch) and the Port Output

PTJ1 PTJ7 PTJ6 S1 S2 S3 S4 S5 S6

Pen input detection (initial state) H L H ON OFF OFF OFF ON ON
X direction position detection L L L OFF ON OFF ON OFF OFF
Y direction position detection H H L ON OFF ON OFF OFF OFF

45.9 The Relation between the Touch Panel Axes and the Output Voltage

Figure 4.26 shows the relation between the touch panel axes value and the output voltage when
the touch panel axes value is determined as shown in figure 4.27.
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Figure 4.26 Axis Values on the Touch Panel
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Figure 4.27 Relation between the Touch-Panel Axis Values and the Output Voltage

45.10 Canceling the Noise Using the LCD M Signal

Figure 4.28 shows how the noise caused by the LCD alternating current inversion signal (called
M signal hereafter) is canceled. The SH7707 on-chip LCD controller periodically generates M
signals. When the M signal is switched to and from high and low, the high frequency noise
occurs, which affects the touch panel sampling data. Therefore, noise must be cancelled, in the
following procedures.

First, the divider circuit in the FPGA described below is used to generate the delay signal of the
M signal (called M_D signal hereafter). Then, the M signal and M_D signal are exclusively OR-
ed. A/D interrupt is enabled while the resultant signal is low, and A/D interrupt is disabled
while the resultant signal is high. In the period where the noise occurs, the A/D conversion is
terminated. The M_D signal delay time can be changed by the FPGA divider circuit setting.
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4.6 SCI Section

SH7707 has the serial communication interface (SCIF) with FIFO. SCIF enables serial
communication by two methods. asynchronous communication and synchronous
communication. In the reference platform, asynchronous communication is adopted. For the
RS-232C driver/receiver, LT1330CG manufactured by Linear Technology Corporation is used.

4.6.1 Interface Block Diagram

Figure 4.29 shows the SCIF block diagram.
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Figure 4.29 SCIF Block Diagram
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4.6.2 Pin Configuration

Table 4.26 lists the SCIF pin configuration.

Table 4.26 SCI Pin Function

Pin Signal Input/Output Function SH Pin No.
Receive data pin RxD2 Input Inputs receive data 174
Transmit data pin TxD2 Output Outputs send data 168
Transmit request pin PTS2 Output Requests transmit 170
Transmit enable pin CTS2 Input Enables transmit 176
Interrupt pin IREQ2 Input Receives CD signal 10

4.6.3 Register Configuration

This interface has the SCIF mode register, the input/output data register, and the control register

astheinternal register. Table 4.27 lists the register configuration.

Table 4.27 Register Configuration

Register Abbreviation R/W Initial Value Address Access Size
Serial mode register SCSMR2 R/W H'00 H'A4000150 8 bits

Bit rate register SCBRR2 R/W H'FF H'A4000152 8 bits

Serial control register SCSCR2 R/W H'00 H'A4000154 8 bits
Transmit data register SCFTDR2 W — H'A4000156 8 bits

Serial status register SCSSR2 R/(W) H'0060 H'A4000158 16 bits
Receive data register SCFRDR2 R Undefined H'A400015A 8 bits

FIFO control register SCFCR2 R/W H'00 H'A400015C 8 bits

FIFO number data register SCFDR2 R H'0000 H'A400015E 16 bits
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(1) Serial Mode Register (SCSMR2)

Sets the SCIF serial communication format and selects the clock source of the baud rate
generator.

Bit T = s 4 b 2 i u}

| o | CHR | FE | ¥E | E-TC:-F“| 0 | S S | CKED |
ritial value n] u] u] u] u] u] n] u]
W R RAW  RW R ROW R R ROW

Bit 6—Character Length (CHR): Selects either 7 or 8 bits as the asynchronous mode data
length.

Bit 6

CHR Description

0 Eight-bit data

1 Seven-bit data (MSB of SCTDR2 is not transmitted.)

[ ] isthe setvalue of the Reference platform.

Bit 5—Parity Enable (PE): Determines whether to add the parity bit at transmission and checks
parity bit at receiving.

Bit 5

PE Description

0 Does not add parity bit

1 Adds and checks parity bit

Bit 4—Parity Mode (O/E): Selects even or odd parity. Valid only when the PE bit is 1.

Bit 4

O/E Description
0 Odd parity
1 Even parity
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Bit 3—Stop Bit Length (STOP): Selects the length of stop hit.

Bit 3

STOP Description
0 One stop bit
1 Two stop bits

[ ] isthe set value of the Reference platform.

Bits 1 and 0—Clock Select (CKS1, CKS0): Selectsinternal baud rate generator clock source.
By the CKS1 and CK S0 hit settings, one of the P g, P @/4, P ¢/16, or P @/64 clock source can be
selected.

Bit 1 Bit O

CKs1 CKSO0 Description
0 0 P g clock

0 1 P a/4 clock
1 0 P @/16 clock
1 1 P @/64 clock

P g: Peripheral clock
[ ] isthe set value of the reference platform.

(2) Bit Rate Register (SCBRR2)

The bit rate register sets the serial transmission/receiving bit rate together with the operation
clock that is selected by the CKS1 and CK SO bits of the serial mode register (SCSMR2). The bit
rate differs in accordance with the source clock even when the value is the same. (For the
relationship between the source clock and the bit rate, refer to the SH7707 hardware manual.)

Bit 7 =) = 4 b 2 i u)
. ¢ @ [ |
Imidal valu= i i 1 1 1 i i 1
R Raw Row R R R R R Row
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(3) Serial Control Register (SCSCR2)

The serial control register operates SCI transmission/receiving, enables/disables interrupt
reguest, and selects transmit and receive clock source.

Bit T =3 5 4 < 2 i u}

| TIE | RIE | TE | RE | o | o | G KES | CKED |
ritial value u] 0 0 n] 0 0 u] u]
W RAW  RW  RW RW RW  RW RMW RW

Bit 7—Transmit Interrupt Enable (TIE): Enables/disables the generation of the transmit data
empty interrupt (TX1) request when the serial transmit data is sent from the transmit data register
(SCTDR?2) to the transmit shift register (SCTSR) and TDRE flag of the seria status register
(SCSSR2) isset to 1.

Bit 7

TIE Description

0 Disables transmit data empty interrupt (TXI) request (Initial value)
1 Enables transmit data empty interrupt (TXI) request

Bit 6—Receive Interrupt Enable (RIE): Enables/disables receive data full interrupt (RX1)
reguest and receive error interrupt (ERI) request when the data is transferred from receive shift
register (SCRSR) to receive data register (SCRDR) and the SCSSR RDRF flag is set to 1.

Bit 6

RIE Description

0 Disables receive data full interrupt (RXI) request and receive error interrupt (ERI).*
1 Disables receive data full interrupt (RXI) request and receive error interrupt (ERI).*

Note: RXI and ERI interrupt requests can be cleared by reading the RDRF flag or error flag
(FER, PER, or ORER) after it has been set to 1, then clearing the flag to 0, or by clearing
RIE to 0.

Bit 5—Transmit Enable (TE): Enables/disables start of the SCIF serial transmit operation.

Bit 5

TE Description

0 Disables transmission.
1 Enables transmission.

[ ] isthe set value of the reference platform.

105
HITACHI



Bit 4—Receive Enable (RE): Enables/disables start of the SCIF serial receive operation.

Bit 4

RE Description

0 Disables receiving
1 Enables receiving

Bit 1 and 0—Clock Enable (CKE1 and CKEDO): Selects SCI clock source, and enables/disables
clock output from the SCK pin. Whether to use the SCK pin for the serial clock output pin or the
serial clock input pin depends on the combination of the CKE1 bit and the CKEOQ bit. Note that
the CKEQ bit is valid only when the internal clock (CKE1 = 0) is operating.

Bit 1 Bit 0

CKE1 CKEO Description

0 0 Asynchronous Internal clock/SCK pin is the input pin (input signals are
mode ignored) (Initial value)

0 1 Asynchronous Internal clock/SCK pin is the clock output (Same frequency
mode as the bit rate)

1 0 Asynchronous External clock/SCK pin is the clock input (clock of 16 times
mode the frequency of the bit rate is the input)

1 1 Asynchronous External clock/SCK pin clock input (clock of 16 times the
mode frequency of the bit rate is input)

[ ] isthe set value of the reference platform.

(4) Transmit Data Register (SCFTDR2)

The transmit data register is an 8-bit register that stores data to be serially transmitted.

Bit T & -] 4 e 2 i u}
| | | | | | | | |
Imidal value — — — — — —_ — —
R W W W W W W W )
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(5) Serial Status Register (SCSSR2)

Serial status register shows the operating status of the SCIF.

Bit 7 5 5 4 3 2 | a

| ER | TEND| TDFE| BRK | FER | FER | RDF | DR |
Fital value o i i o ) o o o
Fd RO RW R RUW R R RAW RW

Bit 7—Parity Error (ER): Indicates that the parity error occurred at receiving when the parity
was added and the operation has terminated abnormally.

Bit 7

ER Description

0 Indicates that it is currently receiving, or that the receiving was successful (Initial
value)

1 Indicates that parity error occurred at receiving

Bit 6—Transmit End (TEND): Indicates that transmission ended without a valid datain
SCFTDR2 when transmitting the transmission character end bit. Thisbit isfor read-only. It
cannot be written to.

Bit 6

TEND Description

0 Currently transmitting. When 0 is written to the TDFE bit, it becomes 0.

1 Transmission completed. (Initial value)

[ ] isthe set value of the reference platform.

Bit 5—Transmit FIFO Data Empty (TDFE): Datais transferred from the transmit FIFO data
register (SCFTDR?) to the transmit shift register (SCTSR), and the next serial transmit data can
be written to the SCFTDR2.

Bit 5

TDFE Description

0 Valid transmission data is written to SCFTDR2.

1 Indicates that there are no valid transmission data in SCFTDR2 (Initial value)
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Bit 4—Break Detection (BRK): The BRK bit detects the break signal.

Bit 4

BRK Description

0 No break signal is detected (Initial value)
1 Break signal is detected

Bit 3—Framing Error (FER): The FER indicates that a framing error occurred at receiving and
the operation was abnormally terminated.

Bit 3

FER Description

0 Indicates that it is currently receiving, or the receiving is successfully completed.
1 Indicates that the framing error occurred at receiving

Bit 2—Parity Error (PER): The PER indicates that the parity error occurred when the parity is
added at receiving, and the receiving is terminated abnormally.

Bit 2

PER Description

0 Indicates that it is currently receiving, or the receiving is successfully completed
(Initial value)

1 Indicates that the parity error occurred during receiving

[ ] isthe set value of the reference platform.

Bit 1—Receive FIFO Data Full (RDF): The RDF indicates that the received data is stored in
the receive FIFO data register (SCFRDR?2).

Bit 1

RDF Description

0 No valid data is stored in SCFRDR2 (Initial value)
1 A valid data is stored in SCFRDR2.
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Bit 0—Receive Data Ready (DR): The DR indicates that the received data is stored in the
receive FIFO data register (SFCRDR?2)

Bit 0

DR Description

0 During receiving, or after normal receiving, there is no data left.
1 The next data is not received.

[ ] isthe set value of the reference platform.

(6) Receive Data Register (SCFRDR2)

The receive data register (SCFRDR?2) stores the received serial data. Continuous receive
operation is enabled because it is a 16-byte FIFO register. SCFRDR?2 is aread-only register and
therefore cannot be written to from the CPU.

Bit T & S 4 b 2 i u)

. 1
Imidal walu= u] u] u] u] u] u] u] u]
R R R R R R R R R
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4.7 IrDA Section

The SH7707 has the IrDA interface functions conforming to the IR-SIR version 1.0, and can

transmit data at 115.2 kbps. Its features are described below.

471 Features

(1) Conformsto IR-SIR version 1.0
(2) Asynchronous serial communication
¥ Datalength: 8 bits
Y. Stop bit: 1 bit
¥ Parity bit: None
(3) Includes transmit/receive FIFO buffer
(4) Includes baud rate generator

4.7.2 IrDA Interface Block Diagram

Figure 4.30 shows the IrDA interface block diagram.

Ve 3.5
SHrmO? t 1050
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T _i|reD IRED |5
1v2  P4LVC4
Dernod
coiF el uation Rl il 2| Cathode  Armode |7
165 N ] [ NDE
% P (13 Ta 1 [
laticn +7 “FlT T 4l ano MD|s
GO 02 F
i—t
022 kiy ==
BZIF: Senal communicaton irerface with FIFD &ND

Figure 4.30 IrDA Interface Block Diagram
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4.7.3 Pin Configuration

Table 4.28 lists the SH7707 pin configuration, and table 4.29 lists the TDFS3000 pin
configuration.

Table 4.28 SH7707 Pin Configuration

Pin Name Signal Name Function
Receive data pin RxD1 Receive data input
Transmit data pin TxD1 Transmit data output

Table 4.29 TFDS3000 Pin Configuration

Pin Name Function
1 IRED cathode Connected to IRED cathode and driver transistor
2 Rx Receive data
3 Vee Power supply of 3.3 V
4 GND Ground
5 NC Not connected
6 NC Not connected
7 TX Data transmission
8 IRED anode IRED anode

HITACHI
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4.7.4 Register Configuration

The interface has the SCIF mode register, the input/output data register, and the control register.

Table 4.30 lists the register configuration.
Table 4.30 Register Configuration

Register Name Abbreviation R/W

Initial Value Address

Access Size

Serial mode register 1 SCSMR1 R/W  H'00 H'A4000140 8 bits
Bit rate register 1 SCBRR1 R/W  HFF H'A4000142 8 bits
Serial control register 1 SCSCR1 R/W  H'00 H'A4000144 8 bits
FIFO transmit data register 1 SCFTDR1 W — H'A4000146 8 bits
Serial status register 1 SCSSR1 R/(W) H'0060 H'A4000148 16 bits
FIFO receive data register 1 SCFRDR1 R Undefined H'A400014A 8 bits
FIFO control register 1 SCFCR1 R/W  H'00 H'A400014C 8 bits
FIFO data count register 1 ~ SCFDR1 R H'0000 H'A400014E 16 bits

4.75 Description of Each Register

The register configuration is the same as the SCIF register configuration except for the serial
mode register (SCSMR1). For registers other than the serial mode register, refer to the SCIF

register.

Serial Mode Register (SCSMR1)

Bit T & 5 4 3 =) 1 n]
[Emon| ks | ke | ok | ioko | PsEL | oket | okso |

nitial value n] n} n} n] n} n] u] u]

W W RW  RW RW RW  RW  RW RW

Bit 7—IrDA Mode (IRMOD)

Bit 7

IRMOD Function
0 SCIF mode
1 IrDA mode

Bits 6 to 3—IrDA Clock Selection Bit (ICK3 to ICKO0)
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Bit 2—Pulse Output Selection Bit (PSEL)

Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Function

ICK3 ICK2 ICK1 ICKO PSEL Pulse width: 3/16 of 115 kbps bit length
ICK3 ICK2 ICK1 ICKO 1

X X X X 0 Pulse width: 3/16 of bit length

Bits 1 to 0—Clock Selection 1 to 0 (CKS1 to CKSQ0): The internal baud rate generator clock
can be set from PF , PF /4, PF /16, or PF /64.

Bitl Bit O

CKS1 CKSO0 Function

0 0 PF clock (Initial value)
0 1 PF /4 clock

1 0 PF /16 clock

1 1 PF /64 clock

[ ] isthe set value of the reference platform.

4.7.6 Operation Description

Using the IrDA module, the IR communication is enabled with the light emission and the light
receiving unit that conforms to the IR-SIR version 1.0. The serial communication interface unit
has a 16-stage FIFO buffer for transmission and receiving. DMA transmission is supported.

(1) Transmitter

Seria output data (UART frame) is output from the SCIF. This waveform is modified to be the
IR frame serial output data by the IrDA module. Figure 4.31 shows the transmit/receive data
frame structure.

(2) Receiver

The 3/16 bit-width waveform of the received IR frame serial output data is converted to the serial
output data (UART frame) after demodulation. When demodulated to 0, the waveform is output,
and when modulated to 1, the waveform is not outpuit.
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4.8 FPGA Section

SH7707 includes the peripheral functions necessary for the Windows® CE. Note, however, that
the reference platform uses the external bus as the 32-bit bus width, and the general 1/0 ports
necessary for key scanning by the keyboard section are installed in the external FPGA. This
FPGA is not necessary for the users who are using the external bus width of 16 bits.

The reference platform uses one FPGA: EPM 7160EQC100-10 manufactured by Altera
Corporation. The FPGA has the 8-bit timer (2 channels), the key scan control, and a touch-panel
sampling timer. Table 4.31 shows the FPGA specifications.

Table 4.31 FPGA Specifications

Product Name EPM7160EQC100-10

Manufacturer MAX7000 series manufactured by ALTERA

Package PQFP (plastic quad flat package) of 100 pins, —10 speed grade
Power voltage 5Vor33V

Usable number of gates 3200 gates (About 2540 gates are used)

Number of macro cells 160 cells (127 cells are used)

Number of usable 1/0 84

48.1 Features

(1) CPU interface
¥ Can be directly connected to the SH7707 bus interface
¥, 8-bit data bus
(2) 8-hit reload timer
¥ Includes 8-bit down counter (counts down clocks)
¥ Includes 8-bit reload register
¥ Can start and stop timers
¥ Can output interrupt requests
¥ Outputs toggle-type underflow
(3) Key scan control
¥ Maximum of 80 keys with eight output ports and 10 input ports can be scanned
Y2 Supports key input interrupt
¥ After key input interrupt, key scanning is provided by software
(4) Touch-panel sampling timer
¥ Outputs interrupt request that is delayed LCD alternating current inversion signal
¥ Can aso be used as a 4-bit reload timer
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4.8.2 Register Address Map and IRQ Allocation

Table 4.32 lists the register address map.

Table 4.32 Register Address Map

Module Address Register Abbreviation
Timer O H'10000000  Timer O control counter TMCRO
H'10000004  Timer O count down register TMDCRO
H'10000008  Timer O reload data register TMRCRO
Timer 1 H'10000010  Timer 1 control register TMCR1
H'10000014  Timer 1 count down register TMDCR1
H'10000018  Timer 1 reload data register TMRDR1
Key scan control H'10000020  Key scan control/input high register KSCIHR
H'10000024  Key scan input register KSILR
H'10000028 Key scan output register KSOR
Touch-panel H'10000030  Sampling timer control register STMCRO
sampling imer 11 5000034 Sampling timer count down register STMDCRO
H'10000038  Sampling timer reload data register STMRDRO

Table 4.33 shows the configuration of interrupts that are output from FPGA. The FPGA
integrates the following four types of interrupt source to one IRQ signal, and outputs to the
SH7707. Each source register must be analyzed to determine the interrupt source.

Table 4.33 IRQ Allocation

Module IRQ
Timer 0 SHIRQ
Timer 1

Key scan control

Sampling timer control
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4.8.3 Timer

The FPGA has the 2-channel 8-bit reload timer. Timer 0 is used as the key scan timer after akey
isinput to the keyboard section. Timer 1 is used as the DMA transfer trigger for sound.

(1) Features

Clock can be selected (/16, /64, /256, /1024)
Includes an 8-bit down counter

Includes an 8-bit reload data register

Timer can be started or stopped

Interrupt request can be output

Outputs a toggle-type underflow

(2) Register Configuration
Table 4.34 shows the register configuration.

Table 4.34 Register Configuration

Module Name Address Register Name Abbreviation

Timer O H'120000000 Timer O control register TMCRO
H'10000004 Timer 0 count down register TMDCRO
H'120000008 Timer O reload data register TMRCRO

Timer 1 H'10000010 Timer 1 control register TMCR1
H'10000014 Timer 1 count down register TMDCR1
H'10000018 Timer 1 reload data register TMRDR1

(3) Register Description

(a) Timer Control Register
Timer control register (TMCR) controls counter, timer output, and interrupts.

Bit T = S 4 b 2 i u}

| LINDIE| UNDF | — | — | TM=T | TMOE |TI'.-'IF“E-1 |THPED|
Irifial valu= u] u] u] u] u] ] a u]
R W RW R RMW RW RW RW RAW
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Bit 7—Underflow Interrupt Enable (UNDIE): Controls whether to enable interrupt occurrence
when the flag indicating the TMDCR underflow is set.

Bit 7

UNDIE Description

0 Disables interrupt by the UNDIE (Initial value)
1 Enables interrupt by the UNDIE

Bit 6—Underflow Flag (UNDF): UNDF is aflag that indicates that the TMDCR underflow
occurred.

Bit 6
UNDF Description
0 TMDCR indicates no underflow occurrence. (Initial value)

Clearing condition: When 0 is written to UNDF.
1 Enables interrupt by UNDF.

Setting condition: When TMDCR indicates the underflow occurrence.

Bit 3—Timer Start/Stop (TMST): Selects whether or not to operate timer down counter.

Bit 3

TMST Description

0 Terminates the TMDCR count operation. (Initial value)
1 Starts the TMDCR count operation.

Bit 2—Timer Output Enable (TMOE): Selects whether to output timer signal.

Bit 2

TMST Description

0 Does not output timer signal. Low level is output for timer output (initial value)
1 Outputs timer signal. Output is toggled for each TMDCR underflow occurrence.
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Bit 1 and 0—Timer Prescaler: Selects TMDCR clock to be counted.

Bit 1 Bit O

TMPS1 TMPSO Description

0 0 Counts at CLK/16 (default)
0 1 Counts at CLK/64

0 0 Counts at CLK/256

1 1 Counts at CLK/1024

(b) Timer count down register

Timer count down register (TMDCR) is an 8-bit counter, and counts backwards by the input
clock. If an underflow occurs due to counting backwards, the UNDF is set.

Bit T & -] 4 < 2 i u]

| | | | | | | | |
Inifal value u] u] ] o 0 0 o (n}
R R R R R 3] R R Rl

(c) Timer reload data register
Timer reload data register (TMRDR) specifies the value to be set a8 TMDCR when the
TMDCR underflow occurs. At reset, all bits become 0.

Bit T = S 4 b 2 i u}

| | | | | | | | |
hitial value 0 u] u] u] u] u] n] u]
RO R RO R Ras R Ras R RO
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4.8.4 Key Scan Control

The FPGA has the input/output port and the interrupt control circuits for key scanning in the
keyboard section.

(1) Features

Maximum of 80 keys with 8 output ports and 10 input ports can be scanned
Supports key input interrupt
Key scan after key input interrupt is supported by software

(2) Register Configuration
Table 4.35 shows the register configuration.

Table 4.35 Register Configuration

Module Address Register Name Abbreviation

Key scan control H'10000020 Key scan control/input high register KSCIHR
H'10000024 Key scan input register KSILR
H'10000028 Key scan output register KSOR

(3) Register Description

(a) Key scan input high/control register

Indicates the input level of the key scan input port. Interrupt output is controlled at key input
detection.

Bit T = s 4 b 2 i u}

| KSIE | KEIF | — | — | — | — | KaID | HSIDE|
ritial value n] u] — — — —_ — —
W W RW — - — — R R

Bit 7—Key Scan Interrupt Enable (KSIE): Selects whether to operate the timer down counter
(TMDCR).

Bit 7

KSIE Description

0 Disables key scan interrupt (Initial value)
1 Enables key scan interrupt
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Bit 6—Key Scan Interrupt Request (KSIF): Selects whether to operate the timer down counter
(TMDCR)

Bit 6

KSIF Description

0 No key input is detected. Clearing condition: When 0 is written to KSIF. (Initial
value)

1 Key input is detected. Setting condition: When a key input is detected.

(b) Key scan low input register (KSILR)
Indicates the input level of the key scan input port. Controls interrupt output of key input
detection.

Bit T = s 4 i 2 i u}

| HSID?| HSII:E| |-:5||:|5| |-:5||:u4| |-:5||:t3| I-:Sll:tel KD | HSIDD|
ritial value — — — — — — — —
W R R R R R R R R

Bits 7 to 0—Key Scan Input Data (KSID)

Bits 7to 0

KSID7 to 0 Description

0 Input port is low level
1 Input port is high level

(c) Key scan output data (KSODR)
Specifies the output level of the key scan output port.

Bit T = s 4 b 2 i u}

| HS-:IJD?| I{SGDE| I-:S-:IJD5| HS-:I:'D4| |-:5c:-|:-3| KaoDe | KEoD | |-:5c::|:u:||
ritial value n] u] u] u] u] u] n] u]
W RW  RW R RMW RW  RW RMW RW

Bits 7 to 0—Key Scan Output Data (KSOD)

121
HITACHI



Bits 7to 0
KS0OD7 to 0 Description

0 Output port is low level

1 Output port is high level

4.8.5 Touch-Panel Sampling Timer

The FPGA has the timer to avoid noise that is caused by the LCD alternating current inversion
signal. The noise affects the touch panel.

(1) Features

Enables interrupt output of the signal in which the LCD alternating inversion
Can be used as a 4-hit reload timer.
Delay time of up to 512 ms can be set. (at CLK = 32 MHZ2)

(2) Register Configuration

Table 4.36 shows the register configuration.

Table 4.36 Register Configuration

Module Address Register Name Abbreviation

Digitizer sampling H'10000030  Sampling timer control register STMCRO

timer H'10000034  Sampling timer count down register STMDCRO
H'10000038  Sampling timer reload data register STMRDRO

(3) Register Description

(a) Sampling timer control register (STMCR)
Sampling timer control register controls the counter, the timer output, and the interrupts.

= 4 b 2

— | ETMD | E-TI'.'.ST|E-TI'.'I'E3-E|E-THF“E-1|5THF‘ED|

Bit 7 5
| LINDIEl U DF |

Iniial value o o

RN RO ROW

— u) u) u)

R R Row R

i o
u] u]
ST Ry

Bit 7—Underflow Interrupt Enable (UNDIE): Controls whether to enable the interrupt
occurrence when flag UNDF is set indicating the TMDCR underflow occurrence.
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Bit 7
UNDIE Description
0 Disables interrupt by the UNDF (Initial value)

1 Enables interrupt by the UNDF
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Bit 6—Underflow Flag (UNDF): Indicates the STMDCR underflow occurrence.

Bit 6

UNDF Description

0 Underflow has not occured in the STMDCR. (Initial value)
Clearing condition: When 0 is written to UNDF

1 Setting condition: When underflow occurs in STMDCR

Bit 4—Timer Mode (STMD): Selects timer mode.

Bit 4

STMD Description

0 Delay timer (Initial value)
1 Reload timer

Bit 3—Timer Start/Stop (STMST): Determines whether to operate or stop timer down counter
(TMDCR).

Bit 3

STMST Description

0 Terminates STMDCR count operation. (Initial value)
1 Operates STMDCR count.

Bit 2—Timer Output Enable (STMOE): Selects whether to perform output timer.

Bit 2

STMOE Description

0 Outputs no timer output. (Initial value)
Timer output is low.

1 Outputs timer output. In delay timer mode, outputs the delayed M signal, and in
reload timer mode, outputs toggle output.
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Bits 1 and 0—Timer Prescaler 1 and 0: Selects STMDCR count clock.

Bit 1 Bit O

STMPS1 STMPSO Description

0 0 Counts by CLK/16 (Initial value)
0 1 Counts by CLK/64

1 0 Counts by CLK/256

1 1 Counts by CLK/1024

(b) Sampling timer count down register (STMDCR)

The sampling timer count down register is a 4-hit register and counts backwards by the input
clock. If underflow occurs due to the count, UNDF is set.

Bit

Inifal value
R

=

S 4 b 2 i u)

—_ — R R R Ras

(c) Sampling timer reload data register (STMRDR)
Sampling timer reload data register specifies the value set to STMDCR. At reset, all bits

become 0.

Bit T = 5 4 = 2 i u}
L= -1 =1 =] | | | |

Imidal valu= — — — — ] ] o o

Ry —_ — —_ —_ R R R R
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(4) Sampling Timer Operation Description

(a) Delay timer mode
When delay timer is specified, the LCD alternating current inversion signal (called M signa

hereafter) is delayed for a specified time and is output to the timer output. Interrupt request is
enabled. Figure 4.32 shows the relationship between the M signal and timer output.

M sigral

™

|-._.-|

Tirreer outpit

Tirner count | |

hote:  THW depends on e register setwalue of STMDCR.
Figure 4.32 Relationship between M signal and Timer Output

(b) Operation in reload timer mode
Figure 4.33 shows the timer output in reload timer mode.

| TH | TH |
Tirner cutpt

(Toggs) |

Figure 4.33 Timer Output in Reload Timer Mode

126
HITACHI



4.9 Keyboard Section

Key scanning of the keyboard in the reference platform is supported by the SH7707 and the
FPGA. Based onthe 8" 10 key matrix, the specified key from 60 keys is detected.

49.1 Features

(1) sSH7707
¥ Interrupt signal from FPGA can be detected by using only IRQ1.

(2) EPM7160 (FPGA)
Y2 8-bit reload timer
Includes an 8-bit down counter and areload register
Can start and stop the timer arbitrarily
¥ Key scan control
60 keys with 8 output ports and 10 input ports can be scanned.
Supports key input interrupt

(3) Keyboard
¥ 8~ 10 key-scanning keyboard is used.
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4.9.2 Key Scan Block Diagram

Figure 4.34 shows the key scan block diagram.
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4.9.3 Pin Configuration
Table 4.37 shows the SH7707 pin configuration.

Table 4.37 SH7707 Pin Configuration

Pin No. Pin Name Input/Output Function

9 IRQ1 Input Interrupt request

88 RD_L Output Strobe read

89 WEO_L Output D7 to DO selection signal
100 Cs4 L Output Chip selection

162 CKIO Input/output System clock

193 RES L Input Reset request
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4.9.4 Used Internal Register Description

Table 4.38 lists the FPGA and SH7707 internal register configuration and functions that are used
for key scanning.

Table 4.38 Used Internal Registers

Register Name Function

KSIHCNR (FPGA)  Key scan input high/control register. Indicates the input level of the key
scan input port and controls interrupt output at key input detection.

KSOR (FPGA) Key scan output register. Specifies the output level of the key scan output
port.
TMCRO1 (FPGA) Timer control register. Controls counter, timer output, and interrupts.

TMRDRO (FPGA) Timer reload data register. If underflow occurs after counting backwards, a
value is set at underflow flag UNDF. At reset, all bits become 0.

SSR (SH7707) Save status register. When an exception occurs, it saves the SR register
contents, and when the exception processing ends, it indicates the return
address. After reset, the value is undefined.

SR (SH7707) Status register. When the BL bit is 1, it suppresses the exception and
interrupt occurrence. When the BL bit is 0, it accepts the exception and
interrupts.

VBR (SH770) Stores the base address of the exception processing vector address. At
reset, the value is initialized to 00000000.

ICR1 (SH7707) Interrupt control register. Sets input-signal detection mode of the external
interrupt input pin NMI, and indicates the input signal level to the NMI pin.

IPRC (SH7707) Interrupt priority level setting register. Sets the interrupt level of the 8-bit
timer.

495 FPGA Key Scan Control

Table 4.39 lists set values corresponding to the key scan input/output register at key input.
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Table 4.39 Set Value Corresponding to Key Scan Input/Output Register

Key No./Register Name  KSOR (output) KSIHCNR (input) KSILR (input)
Alt FE (KRO) 3 (KCO0) FE (KCO)
Space FE (KRO) 3 (KC4) EF (KC4)
~ FE (KRO) 2 (KC8) FF (KC8)
Shift+* FD (KR1) 3 (KCO0) FE (KCO)
A FD (KR1) 3 (KC1) FD (KC1)
ESC FD (KR1) 3 (KC2) FB (KC2)
Tab FD (KR1) 3 (KC3) F7 (KC3)
Delete FD (KR1) 3 (KC7) 7F (KC7)
[ FD (KR1) 2 (KC8) FF (KC8)
Control FB (KR2) 3 (KCO0) FE (KCO0)
S FB (KR2) 3 (KC1) FD (KC1)
1 FB (KR2) 3 (KC2) FB (KC2)
Q FB (KR2) 3 (KC3) F7 (KC3)
z FB (KR2) 3 (KC4) EF (KC4)
} FB (KR2) 3 (KC7) 7F (KC7)
+ FB (KR2) 2 (KC8) FF (KC8)
Shift*? F7 (KR3) 3 (KCO0) FE (KCO)
D F7 (KR3) 3 (KC1) FD (KC1)
2 F7 (KR3) 3 (KC2) FB (KC2)
w F7 (KR3) 3 (KC3) F7 (KC3)
X F7 (KR3) 3 (KC4) EF (KC4)
Return F7 (KR3) 3 (KC6) BF (KC6)
{ F7 (KR3) 3 (KC7) 7F (KC7)
- F7 (KR3) 2 (KC8) FF (KC8)
F EF (KR4) 3 (KC1) FD (KC1)
3 EF (KR4) 3 (KC2) FB (KC2)
E EF (KR4) 3 (KC3) F7 (KC3)
C EF (KR4) 3 (KC4) EF (KC4)
? EF (KR4) 3 (KC5) DF (KC5)
" EF (KR4) 3 (KC6) BF (KC6)
P EF (KR4) 3 (KC7) 7F (KC7)
0 EF (KR4) 2 (KC8) FF (KC8)
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Table 4.39 Set Value Corresponding to Key Scan Input/Output Register (cont)

Key No./Register Name  KSOR (output) KSIHCNR (input) KSILR (input)
Fn EF (KR4) 1 (KC9) FF (KC9)
Alt DF (KR5) 3 (KCO0) FE (KCO)
G DF (KR5) 3 (KC1) FD (KC1)
4 DF (KR5) 3 (KC2) FB (KC2)
R DF (KR5) 3 (KC3) F7vKC3)
\Y DF (KR5) 3 (KC4) EF (KC4)
> DF (KR5) 3 (KC5) DF (KC5)
DF (KR5) 3vKC6) BF (KC6)
o} DF (KR5) 3 (KC7) 7F (KC7)
9 DF (KR5) 2 (KC8) FF (KC8)
H BF (KR6) 3 (KC1) FD (KC1)
5 BF (KR6) 3 (KC2) FB (KC2)
T BF (KR6) 3 (KC3) F7 (KC3)
B BF (KR6) 3 (KC4) EF (KC4)
< BF (KR®6) 3 (KC5) DF (KC5)
L BF (KR6) 3 (KC6) BF (KC6)
[ BF (KR6) 3 (KC7) 7F (KC7)
8 BF (KR6) 2 (KC8) FF (KC8)
STOP BF (KR6) 1 (KC9) FF (KC9)
J 7F (KR7) 3 (KC1) FD (KC1)
6 7F (KR7) 3 (KC2) FB (KC2)
Y 7F (KR7) 3 (KC3) F7 (KC3)
N 7F (KR7) 3 (KC4) EF (KC4)
M 7F (KR7) 3 (KC5) DF (KC5)
K 7F (KR7) 3 (KC6) BF (KC6)
U 7F (KR7) 3 (KC7) 7FVKC7)
7 7F (KR7) 2 (KC8) FF (KC8)
¢ 7F (KR7) 1 (KC9) FF (KC9)
Notes 1. () indicates the key input/output row or column (see figure 4.35, Key Matrix.)

n

Each time a key is pressed, the input/output row or column register value changes
from 1 (high) to O (low).

3. The output values are set to KSOR (8 bits), and the upper 2 bits of the 10-bit input
values are set to KSIHCNR, and the lower 8 bits are set to KSILR.
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4.9.6 Key Matrix

Figure 4.35 showsthe 8~ 10 key matrix.
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PEYOLITH
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PEVOLIT
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PEVOLITE

Dl
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S 1

LFEVOLTT

 Foatyinpud il ek on

— FEIH)
FEWM

FEWME
FEWME

FE R
FEWIME
FEWIHE
FEWIHT
FEWHE:

— FEWIMD

Figure 4.35 Key Scanning of 8" 10 Key Matrix
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4.9.7 Key Scan Procedures

Table 4.40 describes the key scan procedures.

Table 4.40 Key Scan Procedures

No. Hardware Processing Software Processing Event
Pull up key scan input Initialization
2 Output NAND of key scan
input to IRQ3
3 Key scan; all output are 0O; set all of FPGA
[KEYOUT1 to KEYOUT7] to 0
4 Enable key scan interrupt IRQ1
5 IRQ1 occurs A key input
6 Initiate key scan timer IRQ3 interrupt
7 Key scan; all output are high; set all of FPGA Proc€ssing
[KEYOUT1 to KEYOUT7] to 1
8 Disable key scan interrupt IRQ1
IRQ1 occurs The specified
time elapsed
10 Set key scan output 1 port to low, and other IRQO interrupt
ports to high, and check input port. processing
11 Detect the input key, and perform chattering.
Then, repeat nos. 4 and 5.
12 If the input key cannot be detected,
determine input end, stop key scan timer, set
all key scan output to low, enable key scan
interrupt, and return to no. 2.
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4.9.8 Key Scan Operation

Figure 4.36 shows the timing chart in the key scan operation.

Sirobe dgrml
REYCLITY "d(;;l Otpts srobe sigrel (lw) ™
for eadh it from KEVOUT R T,
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H =) Cutpk sigre of e odunn
KEVLLITS ! oF them komp o i, which
! ciytpks the girobe Sigrel | is
ka2 izr .
| {etoid isrepe p.
FEVOLT:
|
KEVOLTz
i
KEYOLTY H
|
FEVOLTO
1
| ; |
! i ! i
KE¥P=aw Foa KIS L Foom KR Feom KR Feom b1l Feom bRt Feom bR Fom bR
KEYVRO o g AP bl b T g g by

S mE
Mote:  Fowp chestbering period of the refer ance platfom isS ms,

Chestharireg pced ard the smabe o greals (KEYIOUTT ko FEYOUITO) Broos are b same,
which determires the echive pericd of the strobe Sigrel.

Figure 4.36 Key Scan Operation Timing Chart
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Appendix A Test Specifications

Al Monitor Program

The monitor program enables the user to read or write to the system memory space and CPU

registers; the state of peripheral modules such as the AUDIO, LCD, or DRAM, in addition to the
CPU registers can be checked. The monitor program can also modify the register contents; this

function is useful for hardware and software debugging.

(1) Starting Monitor Program

The reference platform operates in the little endian mode. Before starting the monitor program,

follow the procedure below:

1. Insert jumper pinsinto SW3 and SW4, and leave SW2, SW5, SW6, and SW7 open.

2. Replace the flash memory devices storing Microsoft® Windows® CE operating system with
the flash memory devices storing the monitor program, which are supplied together with the

reference platform board.

3. Each flash memory device has one of the numbers 1 to 4 on its bottom (M1 to M4 for the

flash memory devices storing the monitor program, and W1 to W4 for those storing
Windows® CE).

Install the devices as follows:

U7: Flash memory 1

U11: Flash memory 2

U8: Flash memory 3

U12: Flash memory 4

Be sureto align pin 1 of the flash memory device to pin 1 of the corresponding socket.

After the above procedure, start up the program by the following procedure:

4. Start up the communication software on the host computer. (The host computer and the
reference platform must be connected through a 9-pin straight serial cable.)

5. Set the communication parameters as follows:
Baud rate: 9600 bps
Datalength: 8 hbits
Stop hit: 1 bit
Parity: None
Flow control: None
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6. After setting the above, turn on the reference platform. The following message will be
displayed, and the command input wait state is entered.

R I b S R R R O R R

Cl nonitor (9.6 Kbps) Ver. 1.0
/ APL 1997.3.16

R I kR R O R O O

>
(After the above message appears, commands can be entered.)
(2) Monitor Program Commands

In the following description of each monitor program command format, the parameter in { } can
be omitted, but that in [ ] must be specified.

(8 H Command (Help)
Format: H
The H command displays the list of command formats and functions as follows:

>h

M NI moni tor conmand
D {sadr {eadr}} nmenory dunp (DM sets dunp size)
F [sadr] [eadr] [data] fill nenory
FL [sadr] [eadr] [data] fill menory (LONG
G {start_adr} go program
H hel p
M [adr] set nmenory (BYTE)
MN [ adr] set nmenory (WORD)
M. [adr] set menmory (LONG
X {reg {data}} change register
R di splay registers
L | oad program
DM {B| WL} set &Ji sp dunp node
MW [sadr] [dadr] [len] nove nmenory
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(b) D Command (Dump)

Format: D {start address { end address}}
The D command displays 256-byte memory contents within the specified range.
To display the contents in word or longword units, enter the DM command before D

command as follows:;
DM L (4-byte units)

DM W (2-byte units)

DM B (1-byte units)
Examples:

>d fEffff00
FFFFFFO0 16
FFFFFF10 16
FFFFFF20 16
FFFFFF30 16
FFFFFF40 11
FFFFFF50 02
FFFFFF60 11
FFFFFF70 89
FFFFFF80 16
FFFFFF90 16
FFFFFFAO 16
FFFFFFBO 16
FFFFFFCO 00
FFFFFFDO 00
FFFFFFEO 00
FFFFFFFO 00

16
16
16
16
00
00
00
00
16
16
16
16
00
00
00
00

>dmL
Dvhode =
>d
00000000
00000010
00000020

ong>

16
16
16
16
FO

FO

00
16
16
16
00
00
00
00

6002D003
FFFFFFD4
A0001000

16
16
16
16
00
00
00
00
00
16
16
16
00
00
00
00

16
16
16
16
F3
95
F3
92
00
16
02
00
00
00
08
00

16
16
16
16
00
00
00
00
00
16
02
00
00
00
08
00

89078800
A0001000

16
16
16
16
EF
00
EF
00
00
16
16
16
00
00
08
00

16
16
16
16
00
00
00
00
00
16
16
16
00
00
08
00

16
16
16
16
34
00
34
00
00
16
16
16
00
00
40
00

402BD002
402BD001

16
16
16
16
00
00
00
00
00
16
16
16
00
00
40
00

16
16
16
16
00
00
00
00
00
16
16
16
00
00
40
00

16
16
16
16
00
00
00
00
00
16
16
16
00
00
40
00

16
16
16
16
00
00
00
00
16
16
16
16
00
00
00
00

16
16
16
16
00
00
00
00
16
16
16
16
00
00
00
00

16
16
16
16
15
00
15
00
16
16
16
16
00
00
00
00

16
16
16
16
00

00 ....— ... ... ...
00
00 >...*
16
16
16
16
00
00
00
00

00000009
00000009

FFFFFFFF

FFFFFFFF

FFFFFFFF

00000030

FFFFFFFF

FFFFFFFF

FFFFFFFF

FFFFFFFF

00000040

FFFFFFFF

FFFFFFFF

FFFFFFFF

FFFFFFFF

00000050

FFFFFFFF

FFFFFFFF

FFFFFFFF

FFFFFFFF

00000060

FFFFFFFF

FFFFFFFF

FFFFFFFF

FFFFFFFF
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00000070 FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF .. ..............

00000080 FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF . ...............

00000090 FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF .. ..............

000000A0 FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF . ...............

000000B0 FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF . ...............

00000000 FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF . ...............

00000000 FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF ... ............

000000E0  FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF . ...............

000000F0 FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF . ...............

>

(c) Fand FL Commands (Fill)
Format: F [start address] [end address] [data] (data must be one byte long)
FL [start address] [end address] [data] (data must be four bytes long)
The F and FL commands modify the memory contents of the specified range.

The F command writes data in byte (8-bit) units, and the FL command writes in longword
(32-bit) units.
Examples:

>f 0c000000 0c000010 34

34 (hexadecimal) is written to addresses 0c000000 to 0c000010 in byte units.

>f| 0c000000 0c000020 12345678

12345678 (hexadecimal) is written to addresses 0cO00000 to 0c000020 in longword units.

(d) G Command
Format: G { start address}
The G command starts program execution from the specified address.
Example:

>G 0c000000
The program is started from address 0C0O00000.

(e) M, MW, and ML Commands
Format: M  [address] (modifiesin byte units)
MW [address] (modifiesin word (16-bit) units)
ML [address] (modifiesinlongword (32-bit) units)

138
HITACHI



(f)

The M, MW, and ML commands display and modify the specified address contents. After the
address contents are modified, the next address contents will be displayed and can be
modified.

The M command writes data in byte units, the MW command writes in word units, and the
ML command writes in longword units.

While an address and its contents are displayed, entering the * key displays the previous
address, the return key displays the next address, and the . key makes the display return to the
command input walit state.

Examples:
> m 10000000

The memory contents are displayed and modified in byte units, starting from address
10000000.

> nmw 10000000

The memory contents are displayed and modified in word units, starting from address
10000000.

X Command

Format: X {register {data}}

The X command modifies the SH7707 register contents.
Example:

>X RO 12345678

The contents of the RO register in the SH7707 are modified to 12345678 (hexadecimal).

(g) R Command

Format: R
The R command displays the current SH7707 register contents.
Example:

>R

PC ACO00000 SR 600000FO GBR 00000000 VBR 00000000

PR 00000000 MACH 00000000 MACL 00000000 SSR 600000F0 SPC ACO00000

RO-7 12345678 00000000 00000000 00000000 00000000 00000000 00000000 00000000
R8-15 00000000 00000000 00000000 00000000 00000000 00000000 00000000 ACFAFFFO

>

(h) L Command

Format: L
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The L command loads the Maotorola S-type program file to the memory on the reference
platform.

Example:

>L
pl ease send !('.' & CR stop | oad)

When the above message is displayed, send the Motorola S-type program file from the host
computer. After loading is completed, the display returns to the command input wait state.

(i) MV Command
Format: MV [source address] [destination address] [number of bytes)

The MV command copies the contents of the specified number of bytes from the source
address to the destination address.

Example:
>mv 0c000000 0c0000f0 6

The contents in the 6-byte area starting from address 0C000000 are copied to the 6-byte area
starting from address OCOOQ0FO.

(3) Test Program Execution Example

The following shows an example of test program execution after the monitor program has
been started up (the following message has been displayed). In this example, the LCD test
program is executed.

To execute a test program, the communication software must be used on the host computer,
and the host computer and the reference platform must be connected through a 9-pin straight
serial cable.

R I I I S R R R kO R

Cl nonitor(9.6 Kbps) Ver. 1.0
/ APL 1997.3.16

R I I S R b R R S

>

The following shows the procedure for test program execution:

1. After the above message, enter L [ r et ur n] , and the following message will be displayed:
Pl ease send! ('.' &R stop | oad)

2. Thetransfer file must have extension “.MOT". In this example, send the LCD_L.MOT file

using the communication software on the host computer.
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3. After the transfer is completed and the command input wait state is entered, enter the

following command:

>G 0c000000 [return]

The test program will run (0cO00000 is the start address of the test program).
The following table lists the test programs.

Test Name File Name Description

DRAM DRAM_L.MOT Reads from and writes to DRAM in byte, word, and
longword units.

LCD LCD_L.MOT Displays 4-grayscale-color stripes, then moves vertical lines
from left to right, and horizontal lines from top to bottom.

SOUND AUDIO_L.MOT Outputs a 200-Hz sine wave.

SCI SEND.MOT Outputs characters in sequence from the reference platform
to the host computer.

PCMCIA PCMCIA_L.MOT Reads and writes through the PCMCIA in byte and word

units.

IrDA (transmit) L_SEND.MOT

Outputs a character from the reference platform to the host
computer.

IrDA (receive) L _RECV.MOT

Outputs a character from the host computer to the reference
platform.
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A2 DRAM

The following shows the DRAM test method and the DRAM test program.

A2l DRAM Test Method

(1) Test Items

The DRAM istested by using the test program and the monitor program. The test program

performs the following three test items:

(a) Writes and reads data to and from each address in byte units, and compares the written
data with the read data.

(b) Writes and reads data to and from each even address in word units, and compares the
written data with the read data.

(c) Writes and reads data to and from each 4-byte boundary address, and compares the
written data with the read data.

To each address, a data item and its reversed data item are written, that is, each addressis
written to twice. When the test isfailed at an address, the test ends there.

(2) Test Results
When the test ends, the test program writes the test results to the specified DRAM addresses.
When all test items have been passed, the data indicating that the test have been passed is
written to the specified address. When the test has been failed, the address and item in which
the test has been failed are written to the DRAM. Table A.1 shows the data to be written as
test results and the DRAM addresses to store the test results.

Table A.1 Test Result Data and DRAM Addresses

Test Result DRAM Address Data to Be Written

All test items passed H'0CFFF004 H'12345678

Byte test failed H'0CFFF004 H'00424154
H'OCFFF008 Failed address

Word test failed H'OCFFF004 H'00574154
H'OCFFF008 Failed address

Longword test failed H'0CFFF004 H'4C574154
H'OCFFF008 Failed address
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(3) Monitor Program Operation

Operate the monitor by the following procedure when testing the DRAM:

(a) Start up the communication software on the host computer.

(b) Enter the L command to load the DRAM test program.

(c) Enter the G command with the start address (H'0C000000) specified, to start the test
program.

(d) Leave the test program executing for two or three minutes, then reset the reference
platform to stop the test program.

(e) Read the test result from the DRAM address (H'OCFFF004) to check if all test items have
been passed.
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A2

2

DRAM Test Program

The following test program reads and writes to the DRAM. The program must be loaded and
executed from the monitor program described in appendix A.1.

DRAM tost program for WHndows-CEB

ccoopyright (o) Hitachi ,LTD.  1996-19%7 all rights rescrwed. o

L a 0000000

1ADRAM_TEST_FREFFD, ¥ H

Loy
mor. 1

mp e ]
op

caliom 4

LADFA_TEST_FFREFFD : .cdata .l IR#{_TEST_FREFRO

EEEEEEEREEE:

Initializs ESC

Le o0
he 04
L 0%
L 06
he 02
L O
he oz
L' 0B
L+l
hriz
hrig
L'l
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1l ESC_GEER, x0

¥, obe
1l ECF1_DaT.x0
Ho 0, 3(ECFL, gbr)
1l ECRL_DAT,.x0
W0, GECRL, ghr)
.1 ECR2_DAT ,x0
w ¥, @(ECEY, by
1l S%CF1_DaT.x0
W e, @0WoFL, ghe )
1l SCRAL_DAT,.x0
WD, @WCRE, ghe)
1l CF_DAT,x0
w0, @HCR, gbr)
.1 MCOR_DAT,x0
.H 0, 3HTER, obr)
1l DCRE_DAT,x0
W x0, 3(DCR, gbr)
1l FCR_DAT,x0
w 0, @{DCR,gbr)
.1l FETCSR_DAT,.x0
W EQD, @{RTCEE, gbr)
1l FICHT_DAT,.x0
W x0, 3{RTCHT, gbr)
1l FICOR_DAT,x0
w  r¥0, @(RTCOR, ogbr)
.1 FEFFCOR_DAT . x0
w0, 3(RFCR, gbe)

SET_DFRAM _FEF
igm 4

; Siores the BSE bazeaddress

; imo e GRR.

Figure A.1 DRAM Test Program (cont)
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L' FFFFFFa
L oooodoid
L 00002FFC
b 000000
L 00002 FF2
L 0000FFEF
heooooonas
Lot QodddnQng 0
L 0000000
b 0000aS 00
L 000oaS 00
L 0000asS 00
L 000dag 00

ESC_GER.: data . 1
ECFl_DAT Aats 1
ECRA_DAT cata . 1
ECF?_DAT data . 1
WOFL_DAT Aats 1
WORA_DAT cata . 1
HOF,_DAT: data . 1
DOF,_DAT: Aats 1
FOF,_DAT: cata . 1
RTCEF,_TDAT data . 1
FTCHT_TAT Aats 1
RTCOR,_TAT cata . 1
FFCF, DAT : data . 1
EET_DF.Ai_FEF
DFAM_TEST

mow, 1l DRAM TOF_ADE, rl
mow. 1  DRAM_ECTTR_ALDR, ¥l

Eyta_Acoqes Tout
stx, 1l pr,@-x

bar CH¥,_EBOTT XL

Top
lds.1 &sp+,pr

bt EAT_SUDCESE

mow.b ¥l &(x0, 210}
mor. b @l 0,x10) 22

sxtu.b 2l 1l
extu.b 3, 2
ampd e ¥l 22
Lf EAT_FRIL
Tt rl, rd

meor. b i, @(r0, x10)
mer. b @0, e10) 2

i Tests inlorngaand urits.

Figure A.1 DRAM Test Program (cont)
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axtu.b i, rd ;
extu.b 3, 2 :

opd e A, R i

Lf EAT_FRIL ;

add #1, 0 i

bra Eyta_joosss_ Tosrk ;

ackd 4,1 ;
EAT_STCCESS :

Ho¥ ¥, 0 i

Ho rl, ¥l ;
word_Aocosss_Test
sts. 1 [, d@-zp ;

b CHF,_EOTT ;
Tuop H
ld=.1 &=p+,pr :
bt WRAT _SUOCESS ;

mowr . W ¥l @00, 110 i
oW @lrd, 10, 2 i
ertu. W ol il i
5 A LIR TR oC I of i
avp e ¥l e i
bt PAT_FALL i
ot ¥l ¥ :
ooy W rA A0, 21 0) :
e W @(eD, 21 0), 22 i
SHEUL. W FL,EL :
5L ALTRE T S I S i

anp e rd LD i

bt WRAT_FATLL i

add #2 . x0 i

bra Word Acosss Tost i

acd #. :
WAT_STOCESS :

Hor 0, x0 i

HOE ¥l ¥l ;
Long Word_Access Test
sts.1l  pr,@-sp ;

Figure A.1 DRAM Test Program (cont)
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by CHY_ EOTTOH ;

op :
1d=s.1  dspt ,pr i
bt LWAT_STCESS H

mor.l  wl,d (RO,x10) ;
o, @ ({0, x10) &2 f
onpleg rl,r3 i
b L%WAT_FATL i
ot rl xa i
mowr.l  rA,E(RED 10 ;
mowr.l @0, e10) =3 i
anpleq ra, el i
bf LWAT_FATL i
addd #4,r0 i
bra Long Word_acosss Test i
acld #1.x1 i

mowr,.l  EREESULT_ADE,r1l i
mowr.l EFUDCESS DAT, ¥l H

bra LWAT_STCESS i

vl  0,8xl1 i
EAT_FAIL:

mor.l  RESTLT_ADR, ¥l H

mow .l  EAT_FRIL_DAT, ¥a i

b= L I S i

ackd

10, x0 i
hra EAT_FAIL H
mor .l v0, @4 1) H

WRAT_FRIL :
mow .l  FESTLT_ALDR, ¥l i
mor.l  WRAT_FAIL_DAT, rd H
E =T I - T i
¥i0,x0 ;
WAT_FATIL :

mor .l 0, &4 1) H

Figure A.1 DRAM Test Program (cont)

148
HITACHI




LSAT_FATL:
mor.l RESULT_ADR, ¥l

=
:
-

F L= L I A - oa
ackd rl10,x0

bra LWAT_FATL

o 1l 20,802, x1)
CHF_FOTT R

Theoar 10, x5

add e, 5
omp ey 5, rdd

rt=s

op

Lalicm &
DERAM, TOF_ADE.: Ldats .
DFEAT EOTTXL ALR: Lclata .,
FESTLT_ADE.: Ldats .
STCCESS_DAT : cdata
EAT_FAIL_DAT: Lata .
WAT_FAIL_DAT: Ldats .
LWAT_FATL_DAT : cdata
HMATHSF : Lata .

cend

LWAT_FATL_DAT ,r2 i

; Local common iouine

; Retums withthe T bitwalue

b Qo000000
L OCFEFFO Q00
b OCFEFD (8
helx>45a7e
he 00 241 5%
b 005774 549
hr4c57ad 54
L' OCFFFFET

A

Figure A.1

DRAM Test Program (cont)
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A3 LCD

A3l LCD Test Program

The following test program displays 4-grayscale-color stripes, then moves vertical lines from left
to right and horizontal lines from top to bottom. The program must be loaded and executed from
the monitor program described in appendix A.1.

: LID bawk progran for Hiodoww -0
H For Likble-Frdlia
H e dghs (2] Hiwwhi.are. . desf-10a7T 2l righ o ceesoead oo
=T T e e T
ra SET_LOD_TEST. IOET ; ImilaiTee the SHYTOT bo Eapare
T 2 fof Hree LiZD boed
LoD_TEST
Ewr Fmar_o-lox H
T H
L] Hadl b_Tin #r_¥abae, o0 H
Ear Hal k_Tim ar H
o H
H Prrircnkbal Foxoll Tewk
Flrrircmbal Tewk
mew .1 LI, o0 : The HRFADFR nibal vabse is LCD S TART.
A= .1 LD _FIET, ri H
nzw .1 i, drd ; Shoreds HOZ000000 im o dkdnees s HOZ00@s {0,
=T ™o, 0 ; Tree HPCHT inkal v i 0,
A= .1 FE-ZHT, i H
nzw .1 o, dri + Shorecs HOO000a000 iy o hdnges 3 HOCDOE {1
Ewr Toma_==lox : Pairnts o aTeon whbeor Hadk
=T ™0, o0 ; beefong Hrve FOF iz onial 2onodl et

Figure A.2 LCD Test Program
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Flox izoaeal Tewk  Loop :

A= .1 FE-ZHT, i
LB L drdi, 0
A= .1 ML, =
= SRR A ]
k-1 flex izankal_ Tewk Erd
A 3, rid
A=Y L - ]
Porirombal  bawkaees:
A=Y rid, it
et ) =, Ti%
A= .1 FECHT, i
L E= S ik, dxri
w1 BT, FE
T
14w.1 WE+ ET
bwk =, @
EE Perizcmbkal  sas_ loop
A & -14, =&
Exa Forizorbal  bawb_ e
T
A i, Tid
azr.1 MEHT, i
Txa Perizembal  Tewk_Lloop
azr.1 rid Jdri
Plorincmbal  a-as
w1 BT, F—wE
s Tadnk_Ppakk e
A h'O0, 0
s Hadk_Tinsr
=T 0, o
s Tadnk_Ppakk e
A #h'to, 0
s Hadk_Tinsr
=T 0, o
s Tadnk_Ppakk e
A h'Od D
s Hadk_Tinsr
=T 0, o
s Tadnk_Ppakk e
A h'OE D
s Hadk_Tinsr
=T 0, o
s Tadnk_Ppakk e
=T 0, o
1aw.1 e+ T
Thw
] Tp
Fleraizcreal Tewk FErdd:

; Dsebarmiree wheetha boabop bre Fofizonbs| baek

; Shope tee bast wheen e rofizonbal poinber
2 Wl B 1200

; (420 ot = 2 b = 420 babes

; Copias HPCHT,

+ IrCaennants Bres Fodi oMbl peoarber v,

-

Figure A.2 LCD Test Program (cont)
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Farklcal Tewk:

nzv .1 FILAIE, 0 : The WRADF nibal wls s LCO_START.
n=r.1l LI FTMT rd H
mor .1 i, dd H
nev .1 FERMIF, o0 : The WRZA DR nital vabss s LCD_ START.
mor .1 Lo STWET rd H
n=r.1l i, 0 H
=eT o, T & Thee WPCHT indial vakde & Iera
mor .1 FIOHT, i H
n=r.1l o, Frd H
EwT Ssne_coloT ; Fainks e soresan wids of Blech
=T o, T ;o b v o | 3 dl bes b
Farkical Tewk _Lloop:
n=r.1l FET, ri H
mor .1 Jri, o0 H
n=r.1l TEIFLIE , == H
Ap ey TO,TR :
Ek Farkizal Tewmt End :
whw 1 BT FE H
mor .1 YIADE, 2 H
EwT Fadnk_ Vpakkbsm :
LI T, =0 H
Ewr Halk_Timer :
=T o, o0 H
Ac¥.1 TEZADE, T2 H
EwT Tadrk_ Fpakk o H
=0T o, 0 ;
Ac¥.1 FET, ri H
n=r.1l Jri, o0 H
Ferl #i, 0 :
ETa Farkical Tewt Lo op i
Ac¥.1 0, dri H
YVarkical Tewmk_Eod:
I +
T H
Era Lo _TEeT H
T H
.;===== ===== ===== ====== ===== EES S oo oo CoCoCo oo oCoCS oSS o
s
H Pxckian For Fadnkiog Ferkbical Lioew @ Sams O lox
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Dadrk P akbero : Thea per ainivabar i3 pei22e5d Hhncasgh RO
Ao, 1l AFRIF, i H
nsr.1l ri, r= H
neov.l ATCHT, T : Thea ofsot valusror be Fonzorbal addng s,
Ao, 1l s, H
A3 rt, = H
Eadink_Pp akbsrr, loop :
nsr.1l LoD _FHIs, T H
ZHE [T L, = H
=k FHD O 1Ek ITHTIHG :
nor B o, I H
A3 *h'T, TR i
Era Tadrk_ Ppakk s, 1o H
Ao, 1l r=, dri H
D _ LI A INTING
Ao, 1l LD _FTAFT, rx H
T bw H
.1l r=, dri H
z== ===== ===== ===== ===== =====
H
z Pxckion for Radmkirg Perizankal Lirew in Sans O lex
H
H
== ===== ===== ===== ===== =====
Taimk Fp akbsrou ; Thee P annsder 2 are pazaeed hroigh FO ard RE.
=T rh, H
Taank Ve akksrn, oo
.1l dri 2 H
nsr.1l o, s H
A8 i, T i
nsr.1l =, 2 H
LE= ¥arkizal _FHID, rd H
cmple+g T, T4 H
Fr-=1 LT -3 H
kT 3 Tadmk ek sxo, Loop H
T bw H
=T L, H
Lalige
Had k_Tin #x_Fabas: .daka.l T e a0 Calele
3 0 - FAT W § p e nn b Ful
TELIF: cAaka 1l h MO0 T Ak
FIZADE.: - FAT W § p e nn e E
FOCHT: cAaka 1l p g mn b Fu
FIONT: - FAT W § T D0 el
21 ra cAaka 1l T "D el
¥IFIIE: - FAT W § p e e n Lt Fal
Lo _FIET: cAaka 1l T MO0 Celele
Lon_FHD: - FAT W § T "D rel
¥ax kizal IHMD: cAaka 1l p g mnmn e ek ko]

Figure A.2 LCD Test Program (cont)
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H Fxekian for Haik Timsr
H
H
H Tra T E iv F 4 through Fo. Hiac Ehae FO vabas iv o,
H kla AsYarlk bimsr value iv uavsd; cEhareiss, Ehe FO vabas is awsed
H A Lha kEimsr valoas.
H
;===== ===== ===== ====== ===== ===== =====
Halk_Timar:

ek o, o0 :

X Had £_Tin ax_Loop :

[ By Tam axr_uk, o0 H
Hadik_Timer_ Loop:

ek o, o0 :

EE Had k_Tin sx_FHI :

bra Had E_Tin ax_Loop H

rr) *-i, 0 :
Halk_Timsr_ FHI:

hkay H

T ;

Alige 4
Timsr_onksdaka. 1 h'CO0d 4500
;SSSSS SIS SSSSISSSSS oSS SSSSSSSSISSSISSSSSSSSSSSSIsSsSIsssIssooIss
;
H m, Ei1on for I ] fersar. T Taas Oolor
i

i i !
bk

IMLETTE _FE:
bra
LES S

FALETTE_Ool:
bra

FALETTE _22:
| =t i §
bra

TMLETTE_bk :
| =t i §
bra

LOT_FH_CLF, FTWERT :

L E-5 e §
| =t i §

;
;
;
#h! Ok, T ;
TMLETTE_Mh :
LoD _FH_CLF, FTAET ;
*h'FT, o0 ;
LoD _FH_CLF, SThRT ;
0, 0 H
FMLETTE_ =55, o0 :
LoD _FH_CLF, SThRT :
;
FMLETTE_=hb, o0 :
LoD _FH_CLF, SThRT :
;

LoD _FH_TOF_MADF, Ti ; Sipeaaifeees Hre franing manT |y drg=s
LoD _FH_FCOTIOH_MIF, o= ; for s LSO
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LOD_FH_OLE, LOOE

o ley Ti,T= 7 Frinks Breg Sorgaad arges spseifeed

EE L0 FH_OLE, XD 2 by Hrea Irama@ medn ony ances in b same ool o,
a=r.1 o, i H

Era LoD FH_TLE, LOOT H

s i, i H

LOn_FH_CLF, FHI:
Tk H
T H

L E=3 FALETTE_ <22, o0 H
naw .1 TTOER, T 1 :
nov .1 oo, o H
Ewx Foar_oolor _#-ac H
o H
new .1 TMLETTE_ b, o0 :
nov .1 FTOEs, T H
naw .1 oo, T :
Ewr FFoar oolox #<as H
T s
ATF &', o0 H
naw .1 ETORA, T 1 :
nov .1 I, T H
Ewr Foar_oolor _#-ac H
o H
13w .1 WE + T H
Trkam H
T s
Fromar oo loTr _<as
-Ef+3 Tl = ;
EE Foar oolox _and H
[ L3 L o, Jri H
Era FFoar oolox #<as H
SuiA i, Tl H
Foar oolor _aned:
F L") H
o H
LAligo 4
FALETTE n=Z2: Aaka.l hR'SLLELEEEEL
FALETTE_Cr-hh, : Asba. l bbb bbbl

Figure A.2 LCD Test Program (cont)
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=T ri, ri H

mnav.l O, T : Fortc

ATF . i, 3o H

mnav.l FIF, 0 : FortD

ATF . i, 3o H

LI S LI _FF, o0 ; IribAiTes B LICD ragizbars,
la= o0, Jex H

Pt =0, o0 2 Soleats bark FOL
ASY . =20, ¥ [LTDAE, J5T) H

AZF . 2, ¥ [LITF, 4T H

ASY . =0, ¥ (L OIIHE, ey H

noy i, 0 : Soleats bark R
ATF . 0, ¥ [LIDAE, deT) H

mev. 1 IHIT LODIFL , oo :

ATF . 0, ¥ [LIDE, 4T H

a=r.1 IMIT _LCODEFd , o0 H

ATF . 0, ¥ [LITEE, d4ex) H

a=r.1 INMIT LCODIF-4, o0 H

ATF . 0, * (L EDIHE, gy H

L =, 0 & Seleeds bank Rz
AZF . =0, * LEDAE, =T H

LB IMNIT _LIIF=, o0 H

AZF . =0, * [LIDF, ) H

LB IMNIT _LIEF=, o0 H

AZF . =2, * [LITFR, ) H

L L o] : Doty bark FeE
L3 =20, ¥ [LTDAE, J5T) H

LE-5 S INIT LODIRE , 0 H

L3 =2, ¥ [LIDF, =) H

LE-5 S INIT LODEFE, o0 H

ASY . =2, ¥ (LT, 4T H

now e, 0 : Sty bark Rt
ATF . 0, ¥ [LIDAE, deT) H

a=r.1 INMIT LCDIFdk , o0 H

ATF . 0, ¥ [LIDE, 4T H

mev. 1 THIT LTIt &, o0 :

ATF . 0, * (L EDIHE, gy H

Figure A.2 LCD Test Program (cont)
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n <Y

L=y
L =y
L=y

L=y

L =y
L=y
L =y

LE-u

L =y
L=y
L =y

Era

2,0
0, % LCIRE, gbT)
TMIT LOIDRS, o0
0, % LCIDF, T

=, 70

0, % LODAT, g
THIT L CIDFs , oo
0, % LOTDE, gl

4,70

O, % LODAE, gET
% INTT LODIT:4, 0
0, % [LOIDE, gET

LoD _TEST

ZTOEL :
RAFHDY :
IR
TEIMD
IR
AT
ST
S ETHIM :
LoD _FH_TOE_AIF.:

LT _FH _EOTTOH_bD T

LOD_GFE:

IMIT _LODEFA :
THIT LOTEF= :
IMIT _LODEF :

IMHIT_LCDIEEFA
THIT L DT :

THIT LOTIFA :
# INTT LODTF4:
THIT LOTOES :
IHIT_LODDF :
THIT L OTTFa :
IMIT_LODIES :
THIT L OTOEE :

EOTE:
FIZF:

-}

cAmka, 1 Tt oZa000 a0 Caley
BE-F1F Wi § Tt O0dS R0
cAmka, 1 Tt D0 AT 2D
BE-F1F Wi § Tt D20 44k OO
cAmka, 1 Tt Da00 Lk TR0
BE-F1F Wi § Tt D20 AT OED
FE-F L= W § Tot D20 AT OO0
BE- AP W § ot Za20 LR R
FE-F L= W § Tat 2e20 L0 Qe
BE- AP W § ot Za20 LR R
FE-F L= W § To' oAl CuCeCs Cule
FE-F L= W § Trat ZeCCuCe Qa0 2.
BE- AP W § ot Zallula Calh,

FE-F L= W § Tra* ZeCCmCel QT

FE-F L= W § Tot OeDeTe0eD 30
BE- AP W § Tt oZaluTalal 0 O
BE- AP W § ot oZalnlalel T D
FE-F L= W § Tat ZeCe0ee0 T
BE- AP W § Tt Dalelal TR
FE-F L= W § Tot OeCe0eel LT
BE- AP W § Tt oZalulalal L TF
FE-F L= W § Ta 't ZeCe0eel L UE
BE- AP W § Tt ZalTaD I D
BE- AP W § Tt JelDelel L0k

FE-F L= W § o' JeAleCeels L0eT

Figure A.2 LCD Test Program (cont)
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A4 PCMCIA

A41 PCMCIA Test Method 1 (Using SRAM Card)

The following describes how to test the PCMCIA by the command-line operation from the
monitor program. Thistest uses a 2-Mbyte SRAM card. Before the PCMCIA test, the SH7707
registers must be initialized.

The following two items are tested:

Whether the attribute memory can be read
Whether the common memory can be read or written to

(1) SRAM Card

Use the ML-2M-TB4N 2-Mbyte SRAM card manufactured by Hitachi Maxell, Ltd. Figure
A.3 shows the memory area allocation in the SRAM card.

Saribue memony ofn Mo &Moo
[atribote irfomoaton)  fooamony weed for gerenal papose)
H 20000 e H 20000
N
[
H {zo000e B
H121FFFFF

Figure A.3 Memory Area Allocation in 2-Mbyte SRAM Card

(2) Test Procedure
(8) The PCMCIA operatesin the little endian mode. Check the jumper settings.
(b) Insert the card into the card dlot.
(c) Start up the monitor program (see section A.1).
(d) Enter MW FFFFFF62 2FFFO.
(e) Initialize the port to be used.
(i) Enter MW 04000108 0005 to initialize the PECR.
(i) Enter M 04000128 02 to initialize the 1/O setting.

(This port is used to control power supply. By these settings, 5-V power supply will be
used.)

(f) Initialize the register to be used to read the attribute memory.
Enter M 040000E2 80.
(By this setting, the attribute memory is selected and the level shifter gate is opened.)
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Here, enter M 040000EO to check the current card status, such as whether the card is
detected, or the battery status.

(g) Read the attribute memory.

The attribute memory is alocated to addresses H'18000000 to H'18000082, and the
memory contents can be accessed at even addresses.

(h) Initialize the register to be used to read and write to the common memory.
Enter M 040000E2 81.

(i) Write to some addresses at random in the common memory, then read the contents of the
addresses to check whether the data have been correctly written to the common memory.

(The common memory of the 2-Mbyte SRAM card is allocated to addresses H'18000000
to H'181FFFFF. Therefore, read and write within these addresses.)

A.42  PCMCIA Test Method 2 (Using SRAM Card and Test Program)

The following test program writed and reads data to and from the common memory, which is
used for general purposes, in the 2-Mbyte SRAM card. The program must be loaded and
executed from the monitor program described in appendix A.1.

After the test, the result is displayed as

(1) OK when the SRAM card has been correctly read and written to in byte and word units
(2) BAT when the test has been failed or no card has been inserted
(3) NG when the card is write-protected.
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: FOCIA (SRAM CARD) test program for Wirdows -CE
: <aooopyright (o) Hitachi Ltd. 19964997 all rights reserwed.

ESC_&ET:
mowr.l ESC_ADE,xl :
mwowr. W fht AEE0, 2 :
Teowr. W &, Gl :

mov.l #he 0000£££f v ;

Haltl:

i x4

Lf Haitl H
FORTL _SET:

v, l FORTI_ADE,xl i
mwow. W fh' 0005, 2 :
Teow . W A, Gl i

mor.l fhe O000£££F rd ;

Haitl :
o ri H
L Haitl i
FORTL_SET:

mowr.l FORTZ_ADE,.rl :
mowr.b  fghe 02, x2 H
mowr.b A, Gl :

mov.l fh O000£££f rd ;

Haltd
it ri H
Lt Haitd :
ATE_SET:

neowv.l ATR_ADE, xl H
v b #he 20, 22 i
o b oA, el i

Figure A4 PCMCIA Test Program
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mowr.l  fhr 0000£££F, »4

1-H_1.'t3
o ri H
b Haltd i
hra ST H
op ;
caliom &

ESC_ADE: Aata .l hrffff£ffa

FORT1_ADE: Aata .l he0d0oog

FORT2_ADE: Aata .l heod0oas

ATE._ADE.: Aata 1l b 000002

H SR CARD TEST

i -
Lra SCT_THIT ;
Top ;

SRAM_CARTD_STATIRS]

mor.l  CARD STATUS_ATDR, ¥%

mowr.b e B2 e
mow.b S D
anpfeq ¥, rd

bt SRAM, CARD TEST H

hra ERAT, CARD_STATIRE 2 i

Top ;
ERAT, CARD_STATIREL:

o, 1 CARD _STATUS_ALR, E¥

mow.b fgh £2 L3
mowr.b SR D
onpleg X, KA

bt SEND_HE1L_START_0
bra SEMD STAFRT A
Top

SEND_HTl _sTaRT_0:

Lra SEND_MFl _STaRT

o p

Figure A4

PCMCIA Test Program (cont)
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SRAH_ CARD_TEST:
ooy, 1 CORIOM_ADE, rl
mor.b AR 2l rd
mow. b orA, @l
moar, 1 ghe O000££££F 2

dt 4

LE Haltd

mewr.l SRAM CARD_TOF_ADR, 10 ;SRAM CARD START ADDRESS
mewr.l SRAM CARD_EMD_ADER, il ;SRAM CARD END ADDRESS

EYTE_ACCESS_TEST 1:
mowr.b gh' 55,11
mowr. b orl, Ged0
mor. b SEl0, =0
omips e #fh 55,10

bt SEMD_START &
ompsd e ¥10,r11 i
bt EYTE_ACCESS _TEST_2A i

add #1, =10
bra EYTE_ACCESS TEST 1
Twep

EYTE_ACCESS_TEST_2:

mor. 1 SRAM CART TOF_ATF, x10 i SRAM CARD START ADDRESS
EYTE_ACCESS TEST_2 1

mow. b fh'as 1

mow. b orl, Ged0

meoar. b Skl 0, =0

s e fh s w0

BE SEMD_START 2
ompsd e ¥10,x11
bt WOFRD_ACCESS _TEST 1

Akl #1.=10
bra EYTE_ACCESS TEST 4_1
Tep

WORD_ACCESS TEST 1:
mor. 1 SRAM CARD TOF_ADFR, xl0 i SRAM CARD START ADDRESS
WORD_ACCESsS TEST 1 1:
mowr,. W fht 5555, 1
oo, W rl, Gl
o, W Gel0, 20

Figure A4 PCMCIA Test Program (cont)
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anp Jeq 1, 0

bf SEMD_START 2
anp Jeq ¥10, 11
Lt WORD_ACCESS_TEST A

add #2,x10

kara WORD_ACCESs _TEST 1 1

Top
WORD_ACCESS_TEST_A:

mor .l SEAM_CARD_TOF_ADER,xl0
WORD_ACCESS_TBST 2 1:

s H iR asaas, rl

ey w1, Gd0

ooy o @rl 0,0

anpdeg rl, ¥0

bf SEND_START

avpdeg v10,¥11

bt SEND_STARTL

==} #a, 10

baa WORD_ACCESS_TEST_2 1

Top

caliom 4
SFRAM_CAFRD_TOF_ATF.: odata 1 hed e0aoonn
SFRAM_CAFRD_EHD ATF.: odata 1 hrlisd £fffis
CARD_STATIE_ADE: odata 1 L 0g0000s0
COAIOH_ATER: dats 1 he 040000si

; &SI THITIALIZE

SCT_THMIT:
1 0T _SCaTRA, R
B @2 e

gh' =f, 0

0, el

#h' £fo, 0

-

s

Eerial _mode oo st
oy .l SCT_SCaRA, v
mor . b fhe 00, =0
mor B o0, Gl

(SRAM CARD START ADDRESS

Figure A4 PCMCIA Test Program (cont)
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;FiMEz) =2 24600bp=s 4he 1%

i EIT_RATE_RESLISTE
mow.l SO SCEREL,rR
mow. B 26 0 ;
mow.b r0, G2 :

;1ETT _WRTIT
Top ;
Top ;

iTE FRE 1 SET FIT TIE TELE =ET
mow.l SCIT_SCECRA, B :
mowr.b @rs, x0 :

o gh'2 0,0 H
mowr.b oy 0,E8x2 :
o gh'oo, x0 H

mowr.b 0, E8re :

hra SFRAM_CARD_STATTRSL H
Top ;

i &0 initialize findsh

i SEHD STAFT O

SEND _START] :
mor. b Fh'4f, xR ;0
mow.l SCT_S°SSRA, v H
o H Are, =0 i
arnd #he 0020, =0 ;
.l gL 00000020, &1 ;
anpleqg 0, xl H
bf SEMD_STARTL H
Top ;

(Write the sond datal
mow.l SCI_SCFTDERL kR :
mar 2, x0 H
mowr.b 0, E8re :
mow.l SOOI SCSSREA, B2 :
mow.H  Grs, x0 :
arnd #he00df, +0 ;

Figure A4 PCMCIA Test Program (cont)
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SEMD_STARTI_X:
mor. b gL 4b 13
meoar, 1 G2, e0
arel A 0020, 0
mor. 1 ghe 00000020, 1
ompsd e ¥0, L
b SEMD_START1_2

yrite the semcd datal 1
mowr,l S0 _SCFTDRL,.E 2
Tieoar 2, 0
mowr. b o0, 32
mowr,l S0 _SOSSRL xR
= L T - I
arcl #he 00Af, 0

y&EHD SETART EAT

SEHD_START&:
mor. b fhe 24,22
mowr,l S0I_SC5SRL,rR
meor, W SR, 0
and #he 0020, x0
mor. 1 fhe 00000020, 1
oripfeq 0, 1
Lf SENT_START 2
Tvop

JWrite the semcd datal
mor,l SCT_SCFTDRA, x 2
Thoar 2, 0
mor. b e0, G2
mor, 1l S0 _SOSsSRL ,rR
moar, W SR, 0
and #h 00Gf, ¥0

SEHD_START 2_A4:
mor.b ghe 4l 22

Figure A4 PCMCIA Test Program (cont)
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Teoor W G 2,0 :
ard #ho 0020, 0 ;
mecar 1 #he 00000020, =1 ;
onip e 0, xL :
k£ SEHD_START2_2 ;
Top ;

iHrits the zend darad 2

1 SO _=SCETDRA, 22 H
2 ¥l ;
- ;
E0T_SCOESFR R H
H Gee,x0 :
#h 00Gf 0 ;

LR

SEHD_START2_Z:
mezr B fhe 52 L x2 T
Tezar H GrE, x0 i
arcdl #ho 0020, 20 ;
mecar 1 b 00000020, =1
onip e 0, xL i
k£ SEHD_START 22
o i

iHrits the send davrad 3

.1l ESCT_AS°FTIDRL ,x% H
3, il ;
B0, 2 H
SECT_SC0SSRA, v2 H
CH @, e :
#h O0Af, =0 ;

TEEEE

L

SBHD_MG1_ START:
B 3 L M
1 ECT_sSoESRL, rE H
CH @, e :
#h 0020, &0 ;
#he 00000020, ¥ ;
Jog 0, xl :
SEND_MFl_START ;

ETRTRET

Figure A4 PCMCIA Test Program (cont)
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iMrits the MG datadl
moar .l SCT_so
Tieznr 3, il
ey B 0, Gl
mezr 1 SC0T_AC
Teoar W @rS,r0

FTIDRL ,r 2 H

SERL, eR H

arel #h 00Af, 0 i

mor . b fhe 47,
meor 1 @2, x0
arcd #he 002
mor .1 #he 000
oip e w0, ¥1

2 i

|:|.1'|:| H
oooa0,x1 ;

bf SEND_HE_2 H

(Write the HG datal
meor .l SCI_aC
Tivzer 2,0
Tezar B o0, G2
meor .l SCI_aC
Tieoar w @S, 0
arcd

A
FTLFL ,x 2 H

SERL, ER H

#h 00Af, 0 ;

bara
Top

i SEMD FIMISH

align 4

ECT_SCEMRA:
ECT_SCERFRA:
ECT_SCECRA:
ECT_SCFTDERE:
ECT_ESCEERA:
SCT_SCRIFRA:
SCT_SCEFTE:

Lclata. 1l hragoodso
Lclata.l hragtoodsa
Lclata.l hragtoods:
data.l hragtoodse
cdata, l hragoodsz
cdata, l hr'ago0dSa
cdata, l hragoodSe

Figure A4 PCMCIA Test Program (cont)
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A5 Audio Play-Back

A5.1  Audio Test Program

The following test program outputs a 1-kHz sine wave continuously from the speaker. The
program must be loaded and executed from the monitor program described in appendix A.1.

During the test program execution, check that the sine wave is output from the speaker, by using
an oscilloscope. If the wave is not correct, adjust it with the volume resistor.

ATDIO test procpram for Wrdows-CE
cocopyright (o) Hitachi,Ltd. 198615997 all rights rescrirsdax
LSECTION F,O0ODE, LOCATE=h' 02000000

ATDTIO_TEST:

b SET_ATDTO _TEST _FORT
rop
SET_ATUTDTO _DATA AR :

Teoar L TFRHS_I&{_ADFE,r 0 :
meor .1 AL ATDI0_DATA_ START ,xl ; Ihifializes thebutier.
Tiezar . 1 rl &0 :

ATUDTD _DATA TRMS _EXE:

; JADE (retums © e beginning)
.1 TRMS_TARGET_ADF 10
.1 TFHS_IM{ ADE, ¥l H
A1 el xd ; Acquires trarsfer data.
H S0, r2 :
sHap.b  rd,r2
e b rd,dell
Add A2 .0

b ST ART _TIHMEF

op

mow .l A3ATDTIO DATA EMD,rl ;

.l TRHS_ME_ADER, rL ; Detemines wheter © emirae
T .1 Gl r0 ;e rouine.

anpfeq  ¥0,xl ; When e rouine i emireed,
2 SET_ATDTO_DATA_ ALK ; jumnps o SET_AUDIC_DATA
Trexar

Trexar

Trexar

Trexar

Figure A.5 Audio Test Program
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bra ATUTTO_DATA_TEIMS _EHE H
Teonr 1 =0, Gl :

SET_ATUTTO_TEST FORT:
Teonr 1 FTL,.x1 :
HOE ¥, x0 ;
Toeons LW =0, Gl :

Tocar 1 TLACE, ¥l i
Tivoir AL FFE .0 i

Tiemr b F I i

aliem 4
DACR: data 1 b 02000084
FTL : data 1 b 02000114

ke 00000025

ke Oz000200

ke (i 0000A0
AUDTO_DATA_START
AUDTO _DATA_EHD

TFME _MX_ADE.: odata .
TFM:E _TARGET _ADE.: odata .
LLATDTO_DATA_START : odata .
ALATDTO_DATA_EMD : odata .

HiRRRR

ATUDTO_DATA STAFT:

; f= = 10kHz
; £ = 20 0E=z

he 2000
L 2004
h' 2£45
h'afls
h'bdaa
h' ok
h' 72 f
h'g2al
h'eol2

B
iy
I

3
I EEEEEEE

Figure A.5 Audio Test Program (cont)
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data v hr£2
data v ' £9ko
.data. v h'£dbb
.data.w h'ffbf
data.w h'£fEfbE
.data . w ke £4bE
data . w b £9ko
data v b2
data . w hi'eol
data. v hi'sdal
Aata. v hed7RE
data . w hi'ab2a
data v hi'bdaas
Adata v hi'afls
data . w b ¥EAS
cdata W b #0000
data.w he 2000
.data.w h'6E£6
data . w k' S0LE
cdata . w ke S0s2
data. w hr@3256
data . w h'24od
Adata. w e 286l
cdata . w he'ddsn
data v h'dl2ss
Adata . w he0oE
cdata . w he 06443
data.w he 0245
cdata . w ke 0odd
Aata . w b 0041
Aata v b 0245
data . w he 0G4
Aata . w b Do £
Jdata . w h'l2ss
data . w b ddsd
Aata v b 2281
Aata v h'24od
data . w b B256
Aata . w b S0sd
data . v he $02b
Aata . w b GEE6

ATDTIO_DATA_EHD:
cdata oy he 0000

Figure A.5 Audio Test Program (cont)
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A.6 Touch Panel

A6.1 Touch Panel Test Method

Test the touch panel by operating on the command line of the monitor program as follows:

Initializing Registers

1. Setthe port register values.
[Register name]  [Register address] [Initial value] [Set value]
PHCR H'0400010E =  HAAAA ® H'4400
PICR H'04000110 = H'0000 ® H'5004
2. Set the A/D register values.
ADCSR H'04000090 Check that the valueis H'00.
ADCR H'04000092 Check that the valueis H'3F.
Enabling Pen Input Interrupt Detection
1. Set the port output value.
PIDR H'04000130 = HO00 ® H42
2. Check the interrupt detection status.

Use adigital oscilloscope and check that the voltage on pin 12 of the HD74HC04 (U34)
changes from high (3.3 V) to low (0 V) when pressing down the pen on the touch panel.

Enabling X-Direction Location Detection

1

Set the port output value.
PIDR H'04000130 = H42 ® H00
Check the X-direction output voltage.

Check that the Tr3 collector voltage varies between 0 V and 3.3 V while moving the pen from
one side to the other side of the touch panel in the X direction.

Set the A/D register value.
ADCSR H'04000090 = H00 ® H40
Preparing for A/D conversion.

Press down the pen on a point on the panel (hold the pen at the point until the A/D
conversion is completed).

Start A/D conversion.
ADCSR H'04000090 = H40 ® H'60

When the return key is pressed after the above setting, A/D conversion starts and stops
automatically.
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Check that the A/D conversion has been successfully completed (the ADCSR value has
changed as follows):

ADCSR H'04000090 = H'60 ® H'Co
6. Check the A/D conversion result.
ADDRAH H'04000080 =  HXXXX

(Upper 10 bits show the converted data)
Enabling Y-Direction Location Detection

1. Set the port output value.
PIDR H'04000130

2. Check the Y -direction output voltage.
Check that the Tr5 collector voltage varies between 0 V and 3.3 V while moving the pen from
one side to the other side of the touch panel in the Y direction.

3. Set the A/D register value.
ADCSR H'04000090 = H00 ® H41

4. Preparing for A/D conversion.
Press down the pen on a point on the panel (hold the pen at the point until the A/D
conversion is completed).

5. Start A/D conversion.
ADCSR H'04000090 = H40 ® H'6l
When the return key is pressed after the above setting, A/D conversion starts and stops
automatically.

Check that the A/D conversion has been successfully completed (the ADCSR value has
changed as follows):

H'00 ® H'82

ADCSR H'04000090 = H6l ® HC1
6. Check the A/D conversion result.
ADDRAH H'04000084 = HXXXX

(Upper 10 bits show the converted data)

When testing the touch panel, be sure to initialize the registers (step A) first. Steps B, C, and D
can be performed in any order.
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A7 SClI

ATl SCIF Initialization Procedure

Figure A.6 shows an example of SCIF initialization procedure.

( Imidalization San )

Clearthe TEand RE bits of 30:2GR2 100,

Spercity e mreter mode by seting the G RE1 and GRED bits
of SCa0R2, (Mhe TE and RE values ustbe0.)

Specify the tmremitand receive fommatin SCSM A2,

Specify hebaud mtein SCEBRR2.

o P
Cre-bit penod passed?

TES

Zatthe TEarnd RE bits of 355%R2 01 and
te RIEand TIEbits © appropiae values,
(Ween receiving data, setonly the REand RIELits © 1)

(. s J

Figure A.6 SCIF Initialization Flowchart
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AT7.2 SCIF Transmission Procedure

Figure A.7 shows an example of SCIF transmission procedure.

l( Trnsmisson St )

Fead the TDFE bitof SC20H.

M
TDFE=17
TES

Wik te mrsker data © SCTDR and
cleartha TDFE Bt of 50550 to 0.

Al data mareemned?

C e )

Figure A.7 SCIF Transmission Flowchart
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A.7.3  SCIF Receiving Flowchart

Figure A.8 shows the SCIF receiving procedure.

( Fiecaiving Start )
-]

Read +e OER, FER, and FER flags of SGS5R2.

YES

FERW FER W ORER =17

P
I( Error processing )

Readthe RDRF 1ag of SC53R2.

M
FDRF =172
YES
Read te reseived dats from S0 RDR2 and
dear te RDRF flag of 23.55F2 © 0,
M

Al data received?

TES

Clearte REBtof 2053R2 00

C e )

Figure A.8 SCIF Receiving Flowchart
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A.7.4  Sample Program for SCIF Transmission

The following sample program outputs “N” sequentially from the SCIF port. The program must
be loaded and executed from the monitor program described in appendix A.1.

SO bawk progran For Himdoww-IE
sosoppTight =) Mikachi, Lkd., iepS-1f0T L1l righbs sesscred.rr

L T

L3I_IM IT
mov.l  SOI_SODORE, ©F
nov T, 0 :Cheara o TE and FE biky
Arell 1O, o0 Jol SCECR
A ke o, Il
Arall #{1'ET, o0 ; Speadifies Hreeoa ool modesnd irterral dodk
nov 0, drE + bay sging B CHE A and CHED Bils.

JEerial nods regivksr
mow.l SO _SoSHEE, ©E
nav kb L o RE 3 ] ; Speadifiee Hvalr arenngon ard reosing fomisk
nsr o, I T

JFik raks TagivEer
moy.l  SOI_SOFRTE, TE
nsr L R o)
A ke o, Il
b o

jHadk Foxr 1 -kik pericd
b o

TP
.1l LSO _LDonarn rf

nsr L - o)

oF 10, o0 1S TEAandFE bod

nsr o, I T

o 00, o : Sets FIE, TIE, TEIE, 4rd MAE bo 1
nsr o, I T

L

Figure A.9 Sample Program for SCIF Transmission
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-

-

FIHD DML

nsr = 1 'AE, T
ner.l oI _FOESER, T
LB ] I %, o0

ol oo, oo
nsr.1 L

g l#g 0, Tl

Ex FEHD_FTAETL

T

CHrikbssy Eraremisaion Asks Bo
mo¥.l  S0I_SOETI6R, T=

LE- rt,

n=r = o, 3T
nar.l LOI _SORCES, rE
nor e L - )

Arad P OOTET, 0
n=r.e =, 3T

Era SFHI_FTvFT4
S

)

)

-

-

)

-

; Eximads e TOFE B from SCEEFE

; Tharcmizion ready?

Wrhails UMD B i 20 00 i P ),

; Cotpubs e (3

; Clgars e TOFELE RSO

150 b v Bgirirnsg o B I ares i 3 00 [Toces g,

TOT_SosHEs
TOI_SOFRRR:
TOT_sonoTm:

TOT_soncrm:
TOI_SORDER:
TOI_SOSTTR:

HHHHHEMEHEM

h' OEFEEET + DR st & eirsges

L RPFLELERT)  Sarial tade redgister

' RADO0L BT ; B raba regester

bt hAkDDe0d S ;SR Sonkrod rega ke

Tt R0 B ; Thares i 2e o b regRs ber
h' b0 BE St vl sbabs e aber

Tt hATeTeD R, s Fieoaiveed b raagaber

Rt hASDe0d B0 1 Seril portregeba

Figure A.9 Sample Program for SCIF Transmission (cont)
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A.75  Sample Program for SCIF Receiving

The following sample program receives data through the SCIF port, then outputs the received
data through the SCIF port. The program must be loaded and executed from the monitor program
described in appendix A.1.

H SO bewk progran For Hiodoww—IE
H cocopprighk (=) PMikbachd, Lbd., L8R&-18RT k11 righbs resscved.rr
ST Th 20 CeleTeeTy

K

£3T_IHTIT
mev.l  SFOI_SOROFRR, T
nov JrE, o0 z Chesra e TE ared FE ik
ATl Rl o] s SCECR
mnor = o, dxT
! 1T, oo ; Spedifee B rechroreo s iode ared inker rel dioed
nov 0, Jd ;b settirg e CHEA ared CHED Bibs,

iFerial nods regivker
mov.l  S0I_SOSHER, ©E
maorl  MATOE, IO ; Speaelified Hrealr aronno 200 ard reesing fomat
nar = o, dx T

JFiE rabs TagivEer
mor.l  EOT_SOFRTE, oF
nar = L 1 R o u)
mnor = o, dxT
Bl

Hadk Foxr 1-Eik pericd
b o

T
mov.l  SOI_SoRaTE, oE
nar = L - o)

=} 3 ', o0 ;Sats TEArd FE b2

nar = o, dx T

oF #0100, o0 : S4ts FE, TIE, TEIE, ared AE b2 4
nar = o, dx T

b o

Figure A.10 Sample Program for SCIF Receiving
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-

FETV_STFTY :
meov.l SOOI _SOSETE, T
LE- s T, o0 ;Fisads he EF, BRK snd DR g O S0
Ewk o Oelmd, o0
=z KEC¥_EFROF 5 G0eeen bo TOr proces gl oreeod B abome fags & =t bo 4.
b o
LE- s T, o0 sFisads he FDF g of SCSSFRE
Ewk 1 O0E, T :Fiemeied chby sbT st
b1 EECY_FIMETL ;Fisharre b e begirmireg of e rolineir Jabs Frad red Bgsn bored
b o
mev.l SOI_SERIFR,TT
nev B =, o0 s Fisads B roaose o Chaba,
LB ™0, o= ;2 Savas Bhee resoedwed dabs in Rz
meov.l SOOI _SOSETE, T
LE- s T, o0 sFisads he FDFF flagof 05SSR
e #1' XD, o0 :
L 0, T Tk he FDFF fagqba 0,
Era SFHT_STe T4
Bl
FETY_EFFOF
mor.1 FOI_SCRSFE, T
n o T, o0 :Figad the OFER, FEF, ard FER flags of SC5SRE
Arel 1 OOTE, IO
mov.e 0, dxT :Chears he OFER FEF, ard FER flags bo O
LThA EECY_FInETH :Fisharre bo B begirmireg of B roltines
Tvop shoowsail AT resod b roasanireg

mev.1 Fouk e
L= ] 3=, o

AT OO, T :Exbrads e TOFE B from SCE2RE
mor.1 [ mnn s ala— ol 5§

=mp ey o, Tl 2 Traresnizseon ready?

b SIHI_FTvET1 el Ut rareiseon o ressdi
b

mov.l SO _SFTIRR, T
LE=i g %, ol ;
movE 0, dxT 2 Onatpa e B JFREL

mev.l  EOI_SOTCERR, TN

ATl 1 OOTE, o0

nor e 0, dTE 2 =:hesra e TOFE HEbo 0L
ETa RECY_FIMETL e b PaCrad i prosss g,
b o

Figure A.10 Sample Program for SCIF Receiving (cont)
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Eib THET : Anka .l hOCFEEEE D Fu STHEJUELEN. SO

20T _S0LHTE Anka .l p ALF . ERE sSadid moder sl
SOI_SCFRIR: Anka .l h'eACDLNE B rabe regisber
SOI_S0n0TT: Anka .l p ALF Y. EERY sSanid coninol regi kel
S0I_SFTIFRE: .daks.l ot bl el S sTrarenng xon daba regisber
E=uh i~ Anka .1 AR Y.L PR sSriad shabipe o bor
S0I_SFFIFRE: .daks.l p AT T o E N Pty b rgacges bar
DO _SOTRTRR:  .Aaka .l Ttk OO0 % sSdiad poit e sber

180

Figure A.10 Sample Program for SCIF Receiving (cont)
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A8

A8.1

Figure A.11 shows the transmission procedure.

IrDA

Transmission Flowchart

C__ rDA Traman izson Shark )

Claar b= TE and RELi =
of FI5ECR1 o 0.

Clear b CHE] ard CREOLi =
of ICECR1 e 0.

IS e thee msprchronoos
niod e and inberrel Sk

Set bz IRMOD bit of SC3MR 0 1.
[ Sadeck b KOV mode )

Specify be baud rabe
by sating the SCERRA.

Wait for {-bitperiod.

Setth=TE and RELi =
ofZ3E5R o 1.
| Ersble kanamission and recsiving)

Reed b= TDOFEbitof SCE5R.

TOFE= 17
[mansmisson ready?

Wries he ranamizson dake
o SCFTORA.

Chka be TEMDbitof 3C55R1 0 0.
| Trarem esion will sert)

YES

St be RIE, TIE, TEIE,
ard MP [E bits of SCSCRT 10 4,

o

Tranmnizsion ramn sred?

MO

(= )

Figure A.11 Transmission Flowchart
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A.8.2  Sample Program for Transmission

The following sample program outputs “C” in seria from the IrDA port. The program must be
loaded and executed from the monitor program described in appendix A.1.

H Ik wacad E#wk progran IoT HIrdosew CF
: cesoppright o) Pikachi, Led., Lied@-1i0T A1l righbs resscved. i
;===== zz=== zz=== zz==== z==== z==== z==== ===
T T a0y CaTaTe
| £ i Hb. THEE, #F 4

mev .1 COT_SOenTd, rE

nov b T, T sCdemra B TE ared FE B

ol LRl ] S ECECR

n=y 0, T

ol FT, o0 2 Epeaacainged B & 33 rCHOrsoi S ok and inbaime | Soech
ner ko ™o, T by 2ogtineg B CHE 4 ared CHEQbSEs

jSerial nods Tegivker

mev .1 20T _SMHEA, T
L 1D, o ;Speecalioger Hrvls bramoi 20 Ared reaisd Vireg i Ak
Ay k- 0, T

;Fik Tabs Tagivker
[ L-5 i § oI _STFRFL, T

Ay I L R Eo n)
nor k- o, T
-riEh ] 0
jHaak foxr i-bak perisd
bl
¥
JIE, EFE, FIE, TIE, a«d TEIE wek Eo 1
mer .1 SO _SOnOFd, o
Ay I 3rs, 0
OF O, o s5ks TE wrd FE B2 4
Ay I 0, dxs
o a1 00, oo sSebs FIE, TE, TEIE, ared MAE Lo 4
Ay I 0, dxs
¥

Figure A.12 Sample Program for Transmission
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SThaATACEST wErineg EraTem ivwian

FIHMID_IATh :
nav B A, T Hul. ol Ry
Ewr M0 A_SFHT_STeFT4
b
Era FIMI_DATA
b

IFD b SISO
mr .1 SO _SAnSTd oE
A=Y e - - o)
aad 1S, T ;Bilracds e TOFE B from SCEERA.
n=r .1 [ e nm s a e 4§
=N 3 o, i : ThaFehFid 2 Py >
= IFDb_STHI ST FT4 sYaibs Undl e renni o ia ready.
F

sDaks Eraown iswian Bx SOFTIFEL .
mo¥ .1 SO _SOFTIRL, T

e e, T H
no¥ 0, dTE Huliol ol -y, oot R
mer .1 a5 T
AT 3=,
Sl " COIE, o0
AOY e 0, 3 Cdgara b TOFE B B0 0L
Axa IRDA_SIEHD_ S TWFTL #C0mae b b EsGaiia Mo o e R Mo 2000 PRCeCoinenine].
e 2
E -
b 3

Alige &

s THET Aaka,l  h'OETIEFT DR kst eddrass
ITDh 50T
FOT_SOmHTA : SAaka. 1l hURAGDOLAS  Sadml reods ragisher
SOI_SOFRTA : Anka. 1l hehaoooiaz B rabe regisber
SOI_SOmORd: Aaka. 1 hRASIOLdd S0 QOO regeber
FOI_SOFTIFA:  .daka.l  h'S4C00LAs  Traromison diby register
SOI_SORSRA: Aaka. 1 hesdonodar Sl sabus regela
SOI_SCRDEA: Aaka. 1 hhdooodas PR daba regeber
SOI_SOSETRA:  daka.l hosooian Sl poit regeber

= |

Figure A.12 Sample Program for Transmission (cont)
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A.8.3  Receiving Flowchart

Figure A.13 shows the receiving procedure.

I:_ IrD8 Recmivirg Start }

Clear 4= TEard REbik
of ILECR1 o .

(1

Py
Lol B

Clear the CEE and CEEBD bits
of SCECR1 © 0.
| Select the aopnchronous mode
ard pema deck)

et [RMOD BitofZ30SME] © 4
[Sedecthie IrD8 mode )

Specify e baud rae
by s=tting SZERRA.

Wit for 1-bitperiod.

Sette REbitof LSRR 01,
| Enabide receiving )

Sette RIEof IC3CR10 .

®

Faad iz ER,BRE, and
DR bits of 0SSR

ks arg of thee reed bits
==t {7

Resd tie RDOF Bt of STSSRA.

ROF=17
| Diete received?)

Pz ad e raceived daie
from SIZRORA.

Clear the RORFbit
of ICESR1 o 0.

(= )

W ES Emcor

oo sineg

[

Mode: Pader to e SHYFOT
Fear dvwmre moanisal

Figure A.13 Receiving Flowchart
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A.8.4  Sample Program for Receiving

The following sample program receives character string data through the IrDA port, then outputs
the received data through the SCI port. The program must be loaded and executed from the
monitor program described in appendix A.1.

Ix Dk T#okivs bawk progTan For Himdoww OF
s ooppT dghk =) Plikachi, Lkd., iffE-1i2587 k11 righksy Tesvscved. rr

e e

£3T_IHTIT
[ E= oI _SORTRL T
nov B Ir®, o0 CHears B TE ard FE B
el 1O, o0 S SITECRA.
az-¥ = 0, ;T
e ®Te, oo FEpeeenifiee e s rohrons rode ard
nov B 0, T sinbemal daodk by sottirg e CHEA ardd CHED ik,

iFerial nods regivker

nev.l SOT_SooHRA, TE
nov B »ES, o0 1 5ets DTSR e ber
[ E=% = -3 ==, T

JFiE rabs TagivEer

n=v.1 £OI_STFRERL T
[ E=% = -3 Hl'ie, o0

az-¥ = 0, ;T

<

Hadk Foxr 1-Eik pericd

=F

<

[ E= oI _SORTRL T

az-¥ = OT, o0

oF ™'dio, oo sSets FEDD 4.
el 1'DE, 0 soets TE b0
[ E=% = -3 ==, T

oF 14D, 0 ;Sets FEDRS 1.
[ E=% = -3 ==, T

=F

Figure A.14 Sample Program for Receiving
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FETY_STRFTL
mev.1 FOT_maneTd | rE
1% SR aTT, o0 sFem the BR, BRK, ardd DF Aege of SCESRA.
kwk [ g Rinl=2} B o]
o FESY _IFIOT. 10 b ST O PO S
ToE 20 0ree Of Ne abec Mg i gt bo 4.
FETY_STRFAD
=F
—1 FOT_maneTd | rE
oY O, o0 sFem e FOF Mg of SC5SFH.
ek . Oo0E, T sFannmitved bs sbored™
Bk TEOY_STRETL sFabrres b s BSgiririre] of Heser catires:
T 2 eiba P ot Eoegn 2bT 2
FEOY_SThRIR
mor .1 FOI_SORDTA, O
v E OrE, oo P Hro paaic waed aba.
noy o, % 25 e Hree rescii e ke in R
mev .1 SOT_SOesTd | e
L L 3 | T ;P e FDFF Mg of SCEEFH.
Al Y OED, T 4
LTS 0, drE Cears Hre FOFF Mg bo O
Era LTIMI_FIh FOD
bl 2
FETY_EFFLF
mev .1 DAT_SossTd xE
Lo dxT , o0 sFemd the OFEFR, FEF, ard FER M43 of SC5SFRH.
F ! ' OaDEE, o
Lo ™0, T Chears e OFEFR, FEF, ardd FER Aagabo 0
Era TEOYV_STRETY sFabrres b e Begiririre] of Heer catires:
g sboavst for reeod ke resoivireg
sITDh T vimg I T
S0 T IT irey Feark [Traowns ike Ele T2 cankanks)
FIHD_S TR AT
nev .1 SOI_SoesTm, TE
AT W L - )
el W OO, o0 ;Exirachk the TOFE Bt from S555FE
L E-5 S L R s e n e s T
= T o, i sThremixiaready ™
s SIS AT AUaibs U B Feni e i3 e .
bl 2
nev .1 S0I_STIFE, TF
=L t, o :
nav b 0, = SO B (Fe2)
mev .1 LAT_sossTs, xE
A=Y - - o)
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F o8 OO I, 0

ASY . 0, T

Era FECY_STRRTY
™F

™F

2 CA=ara B TOF E Eat B2 0L
2Ei0ea b0 NR0Rit§ g [T one S ng

HHHHEHHMEHMEEH

HHHHHMEER

hL'OXFTEITT

' baDeDoD LD
pSRE e alat ]
' baDeD D Lo
p ALY ealntl ]
' haDeD D LS
p ALY Cealatl AN
' haDeDDiD

p Y e nlnl o]
p SF e nla b ]
Tt baDaDi0d 2k
' hakleD0d 2
p Y ealnt o]
' bakeD 0 B,
p Y enlnl oad

DR kA Bat addrass

FSatial oder et
JBErak regster
sSadial i d regsber
sTraremis son Gl redsber
sEarial b regenber
sFcaied daba raag el
s5arial pott reagsber

Sadial nivceder g bar

B rak redsber

Safial omird negisber
sTharemno Non dals redsber
sSafial b regeber
sFiemeated chaba e sber
sSafial podt reagisber

Figure A.14 Sample Program for Receiving (cont)
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A9 FPGA

A9

)

2

3)
(4)

Not

.1 FPGA On-Chip Function Test Procedure

Install the FPGA on the reference platform and turn on the platform. (The LCD is not
necessary. 3-V and 5-V power must be supplied.)

Check that the interrupt pins connected to the FPGA are in the following states:

SHIRQO _ MR6-3  High

SHIRQ _ MR6-4  High

SHIRQ3_ MR6-6  High

Note: Inthistest, only the SHIRQ __isused. The SHIRQO_and SHIRQ3_ are pulled up to
the power-supply voltage on the platform.

Start the monitor program.
Initialize the LCDC on the command line of the monitor program as follows:

>MW 04000104
>MWV 04000106
>MW A40000C0
>MW A40000C2
>MW A40000C0
>MW A40000C2 0310
>MW A40000C0 2
>MW A40000C2 7779
>MW A40000C0 3
>MW A40000C2 0177
>MW A4000000 4
>MW A40000C2 013F
>MW A4000000 5
>MW A40000C2 013F
>MW A40000C0 6
>MW A40000C2 E8O00

= O O O O

e Thistest assumes that the CKI10 = 32 MHz (8-MHz crystal oscillator used, (1 : B : P) =
(4:4:1)).

(5) Teststhe M signal output.
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Check that the M signal is output from the SH7707, by connecting a probe to MR4-2, which
is connected to the SH7707 LDO/PTCO pin (pin 188), and checking with an oscilloscope. The
M signal frequency can be calculated as follows

1/52.08=19.2(ms) 19.2"° 29/320 =1.74 (ms) 174" 2=3.48 (m9)

Note: Thistest assumes that the frame frequency is 52.08 Hz, which is used in the example
in section 4.2, LCD

(6) Tests the operation of the touch panel sampling timer.

The switching noise caused by the LC driving voltage inversion has an amplitude of 2.5V
and a cycle of 8.5 ps on the reference platform. Therefore, the M signal must be delayed for
about 10 ps. Thistest checks whether the M signal can be delayed for 10 ps by using the
FPGA functions.

When CKI10 is 32 MHz and timer prescaler value is CLK/64, the timer takes 2 psto count
one. Therefore, 10-ps delay corresponds to five counts in the timer.

The following shows the settings of the sampling timer reload data register and control
register.

Address: HA00000EE
Marrz:  Sarmpling frner rload data register (5T MR DRO)

Bit: T & = + 3 2 1 u)

Setings: — — — — ] i u] 1

A value from H'0 to H'E can be set in bits 3 to 0 in this data register. The reload counter
counts down the input clock cycles, and when the counter value changes from H'0 to H'F, the
reload data is |oaded from the data register to the counter. Therefore, H'F must not be set to
the data register; if attempted, the counter repeats reloading and stops counting.

In this test, enter as follows on the command line to set the data register to 5 (five counts):

>M 10000038 5

Addre=s: H A 000000
Marrz:  Sarmpling Tirmer Confrol Begiser (STMCRO)

Bit: T =] = L ] 2 i u]
| UNDIE| UNDF | — | STMD | 5THE-T|5TI‘.'I£3|E|E-THF'51 |5TI'.'IF'5-|:||
Setirg: 1 ] ] u i i u] i

Set bit 7 to 1 to enable the UNDF interrupt check. Set bit 3 to 1 to output the delayed M
signal, and compare the delayed signal with the M signal. To select CLK/64 as the timer
prescaler value, set the STMPS1 and STMPSO0 bitsto 0 and 1, respectively. These setting can
be entered on the command line as follows:
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>M 10000030 8D

After entering the above command, compare the M signa (MR4-2) output from the SH7707
with the delayed M signal (MR23-6) by using an oscilloscope to check that the delay is
correct (10 ps).

(7) Check the key scan control.

To drive al the key scan output signals low and output strobe signalsto all keys, set the key
scan output register and the key scan input high/control register as follows:

Address: HA 0000025
Marre:  Key scanouput register (K2OR)

Bit: T =] = < <] 2 i u]
| HSGD'.-‘| I{SGDE| |-:5095| HEx:-D4| HSGDSl HSGEE' K00 | I{SGDD|
SEﬁI'gSZ u] ] u u] u u u] u]

Enter as follows on the command line of the monitor program:

>M 10000028 0

Addre=s: H 0000020
Marre:  Key scaninput highdcortnol regiser (KSIHGME)

Bit: T =] = < <] 2 i u]
| KSIE | KSIF | — | — | — | — | KSIDD | |{5||:u3|
SEﬁI'gSZ 1 ] u u] u u i 1

Enter as follows on the command line of the monitor program:

>M 10000020 83

The key scan input signals are pulled up to power-supply voltage by hardware, and therefore,
the signals are high when no key is pressed. After setting the above, press a key, and akey
input interrupt will occur. Check interrupt line SHIRQ1 (MR6-4) by using an oscilloscope.
Hold down akey, read the key scan input register on the monitor program, and check, with
referring to the key matrix, that the correct line is selected.

(8) Check the 8-bit reload timer.

When the CKI10 is 32 MHz and the timer prescaler value is CLK/16, the timer takes 500 ns
to count one. This test counts 256 cycles, generates an interrupt at underflow, and checks the
interrupt status. Thistest is performed for timers 0 and 1. The following shows the settings of
the timer O reload data register and timer O control register.
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Address: H 000000
Marrz:  Tirero r"oad data regizer (TMREDRD

Bit: T & = + 3 2 1 u)

Satings: 1 1 1 1 1 1 1 o

A value from H'0 to H'FE can be set in this data register. The reload counter counts down the
clock, and when the counter value changes from H'0 to H'FF, the reload data is loaded from
the data register to the counter. Therefore, H'FF must not be set to the data register; if
attempted, the counter repeats reloading and stops counting.

In thistest, enter as follows on the command line to set the data register to 256:

>M 10000008 FE

Addre=s: H 0000000
Marrez:  Tirer O conted regizer (THCRO)

Bit: T =] = < <] 2 i u]
| UNDIE| UNDF | | | TMET | TMOE | TMPS4 |TI'.-'IF'54:||
SEﬁI'gSZ 1 ] u u] i i u] u]

Set bit 7 to 1 to enable the UNDF interrupt check. Set bit 3 to 1 to output the delayed M
signal, and compare the delayed signal with the M signal. To select CLK/16 as the timer
prescaler value, set both the STMPS1 and STMPSO bits to 0. These setting can be entered on
the command line as follows:

>M 10000000 8C

After entering the above command, check the timer output signal (MR23-7) by using an
oscilloscope to check that the timer output interval is correct (256 s).
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A.10 Keyboard

Test the keyboard by using the monitor program. For each one of 60 keys, press the key and
check the input and output register values (hexadecimal) on the monitor program, by the
following procedure:

(1) Connect the keyboard.
(2) Start up the monitor program.
(3) Start execution from address H'10000000.

(4) Check on the monitor display that the value of the FPGA output register (address:
H'10000028) is FF (1111 1111) and the value of the input registers (addresses: H'10000020
and H'10000024) are 3 (11) and FF (1111 1111). (This indicates that no key is pressed.)

(5) Pressakey.
The bits corresponding to the key in the input and output registers are changed from 1 (high)
to O (low). For example, when the key marked f in figure A.15 is pressed, the output register
value should be displayed as FB (1111 1011) and the input register values should be displayed
as 3 (11) and FD (1111 1101) on the monitor display. Check that the displayed values are
correct, reset the reference platform, then test other keys by the same procedure.

Fress a ey
— 1 — KRO kit o)
— 11— KR1 kit1)
— 0 KR2 kit2)
— 1 — KRS Rt
— 1 — KR4 kit 4)
—1— KRS kit S
— 1 — KRE [pite) —
—1— KR 7 kit 7 —

- — KOO it O
-0 KO it 1)
- —F Koz it 2
- —F KOS it 3
- — KO it 4)
- 1 — KOS bit 5)
|- KOS it 5)
-1 — KT it 7
- —F KOs it 2
L —F Koo it g

3
:
2
5
5
g
:
?i%

Figure A.15 8~ 10 Keyboard Matrix
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Appendix B Circuit Diagrams

B.1 CPU Section
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B.2 FPGA and Peripheral Sections
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B.3 Flash Memory Section
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B.4 DRAM, Touch Panel, and Audio Sections
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B.5 Serial, LCD, and IrDA Sections
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B.6 PCMCIA Section

198
HITACHI



B.7 200-Pin Connector
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Appendix C Component List

The following table lists the components of the reference platform.

Quan-
No. Component Manufacturer tity  Description
1 SH7707 (HD6417707) Hitachi, Ltd. 1 CPU
2 EPM7160-EQC100-10 Altera Corporation 1 FPGA
3  MXO-51A 7.37280 MHz Mita Dempa Co., Ltd. 1 Crystal oscillator
4  LM480172 Sharp Corporation 1 LCD
5 ESA-2P112A Matsushita Electric 1 Micro-speaker
Industrial Co., Ltd.
6 HTC-Al Nissha Printing Co., Ltd. 1 Touch panel
7  Keyboard for PFM-DS4 — 1 Keyboard
8 HM5165165ATT-6 Hitachi, Ltd. 2 DRAM
9 LT1330CG Linear Technology 1 RS-232C driver
Corporation
10 NJIM386M New Japan Radio Co., Ltd. 1 Audio power amplifier
11 LA5317M SANYO Electric Co., Ltd. 1 Power supply for LCD
12 MM1180ZM Mitsumi Electric Co., Ltd. 1 5 V-to-3 V regulator
13 HD151015T Hitachi, Ltd. 8 Level shifter
14 LTC1472CS Linear Technology 1 Power supply controller for
Corporation PCMCIA
15 TFDS3000 TEMIC Semiconductors 1 IrDA (light-receiving and
emitting device)
16 HD74LVCO4FP Hitachi, Ltd. 1 Logic IC
17 HD74LVCO8FP Hitachi, Ltd. 2 Logic IC
18 HD74LVC14FP Hitachi, Ltd. 1 Logic IC
19 HD74LVC32FP Hitachi, Ltd. 4 Logic IC
20 C-002RX 32.768 kHz Seiko Epson Corporation 1 Crystal oscillator
21 IC7A-68PD-1.27SFL-EJL Hirose Electric Co., Ltd. 1 PCMCIA slot (for 5-V
operation)
22 FOLC-150-01-S-Q SAMTEC 1 200-pin connector (female
type)
23 FH10A-10S-1SHB Hirose Electric Co., Ltd. 1 Keyboard connector (10-
pin type)
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Quan-

No. Component Manufacturer tity  Description
24 FH10A-8S-1SHB Hirose Electric Co., Ltd. 4 Keyboard and touch panel
connector (8-pin type)
25 FH10A-18S-1SHB Hirose Electric Co., Ltd. 3 LCD connector (18-pin
type)
26 2SC4050 Hitachi, Ltd. 4 Transistor
27 2SA1566 Hitachi, Ltd. Transistor
28 1C197-4807-2000 Yamaichi Electronics Co., 1 Flash memory socket
Ltd.
29 PLSKTQ100 Altera Corporation 8 FPGA socket
30 DELC-J9PAF-13L9 Japan Aviation Electronics 1 Dsub connector
Industry, Ltd.
31 SMCD-8*200-BD*6-BL-P1.0 Sumitomo Electric 1 Flat cable for keyboard (8-
Industries, Ltd. pin type)
32 SMCD-10*200-BD*6-BL- Sumitomo Electric 1 Flat cable for keyboard
P1.0 Industries, Ltd. (10-pin type)
33 SMCD-8*100-BD*6-BL-P1.0 Sumitomo Electric 1 Flat cable for touch panel
Industries, Ltd. (8-pin type)
34 SMCD-18*100-BD*6-BL- Sumitomo Electric 1 Flat cable for LCD (18-pin
P1.0 Industries, Ltd. type)
35 Interface board — 1 LCD-touch panel interface
board
36 AB-15AB Nihon Kaiheiki Ind. Co., 1 SW1
Ltd.
37 DIC152-2P — 6 Jumper
38 OTB-136-B-5P — 1 Power-supply terminal
39 1S2074H Hitachi, Ltd. 1 Diode
40 MRGCO09X 4.7 kW — 36 Resistor
41 MCRI10 4.7 kW Rohm Co., Ltd. 12 Resistor
42 MCRI10 600 W Rohm Co., Ltd. Resistor
43 MCRI10 20 kW Rohm Co., Ltd. 2 Resistor
44 MCRI10 33 kW Rohm Co., Ltd. 12 Resistor
45 MCRI10 1 kw Rohm Co., Ltd. 2 Resistor
46 MCRI10 10 kW Rohm Co., Ltd. 9 Resistor
47 MCRI18 2.2 KW Rohm Co., Ltd. 1 Resistor
48 MCRI18 100 W Rohm Co., Ltd. 1 Resistor
49 MCRI18 10w Rohm Co., Ltd. 1 Resistor

HITACHI
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Quan-

No. Component Manufacturer tity  Description

50 MCR18 33 kW Rohm Co., Ltd. 1 Resistor

51 MCR18 1MW Rohm Co., Ltd. 4 Resistor

52 3296W 10 kW — 1 Resistor

53 MCH212F104Z Rohm Co., Ltd. 68 Capacitor

54 MCH212F471Z Rohm Co., Ltd. 3 Capacitor

55 MCH212F224Z7 Rohm Co., Ltd. 2 Capacitor

56 MCH212F105Z Rohm Co., Ltd. 2 Capacitor

57 SME25VB22M Nippon Chemi-Con 1 Capacitor
Corporation

58 SME25VB4R7M Nippon Chemi-Con 3 Capacitor
Corporation

59 SME25VB220M Nippon Chemi-Con 1 Capacitor
Corporation

60 SME25VB100M Nippon Chemi-Con 1 Capacitor
Corporation

61 SME50VB10M Nippon Chemi-Con 6 Capacitor
Corporation

62 SME25VB33M Nippon Chemi-Con 4 Capacitor
Corporation

63 MCR10 ow Rohm Co., Ltd. Resistor

64 HN29WTS800TS8 Hitachi, Ltd. Flash memory

65 1C26-0803-GS4 Yamaichi Electronics Co., 1 Crystal oscillator socket
Ltd.

66 MRGC09X 10 kW — 1 Resistor

67 MCH212F333Z Rohm Co., Ltd. Capacitor

68 15pF (chip ceramic — 2 Capacitor

capacitor)

Others: (1) Acrylic case
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Appendix D Pull-Up Resistors

The SH7707 pins are pulled up to the power-supply voltage by resistors, except for power-supply,
GND, address bus, and output pins. Pull-up resistors are generally used to prevent the pins from
entering the high-impedance state, but on the reference platform, these resistors are also used to
prevent malfunctions during development and debugging or to protect the signals from noises
generated by measuring tools. Therefore, some of these pull-up resistors can be removed from the
user products only after the possibility of and actions against adverse effects are well examined.
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