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1 BASIC SPECIFICATIONS

The SCE8700C series (referred to as "CARD-E09A" throughout this document) uses SH7709A as its CPU, and
contains the PCMCIA interface, serial interface, keyboard/mouse interface, and parallel interface, all in a card-size
structure. Its basic configuration is described as follows:

CPU SH7709A 133MHz

Companion chip ISPO110 PCMCIA interface
Serial interface (16550-compatible x 2)
PS/2 keyboard interface
PS/2 mouse interface
Parallel interface
ISA bus interface

Memory SDRAM 16 MB or 32 MB
Flash ROM 256 KB
Video SED1355 CRT
LCD
VRAM 2 MB

List of CARD-E09A models

Model CPU Clock | SDRAM
SCE8700Co1 133MHz 16MB
SCE8700C02 133MHz 32MB
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1.1 Block diagram

SH7709A

SDRAM

Flash ROM
256KB

8.3MHz

32KHz

RTC-4543

PCMCIA
(CompactFlash)

SED1355

VRAM
2MB

Companion
Chip
(ISP0110)

SH-Bus

LCD

CRT

PCMCIA
(Slot-A)

PCMCIA
(Slot-B)

PS/2 Keyboard

PS/2 Mouse

Serial 3

Serial 4

Parallel

ISA

Serial 0

Serial 1/IrDA

Serial 2

AD/DA

IRQ

DMA

1/O Port

Figure 1-1

CARD-E09A Block Diagram
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2 MECHANICAL SPECIFICATION

2.1 External dimensions

Unit : mam
I
—_ +2.0 6.0max. -
= 86'5—0.0 =
+ - -
[ee) L
jom] = 1 —
1 i h ]
) 1 -
9 5 I
‘ L AN [
L J1 L [ i —]
= —
1 2 =
« H H Al A
c0 @ @ o W
b= S| o W ™
e =f| W o
) f |
\9 + l
@\O - £0.1.£02 - 6.0max. .
o 244402
¥ +1.3
3-2_0.3—_ -
Figure 2-2 CARD-E09A External Dimension Diagram
2.2 Weight
About 26.5¢g

2.3 Connector

Molex 52760 (240V)
2.4 Installation

Either Molex 53467 (240V) or 53481(240V) can be used as the receiving connector on the card.
2.5 CompactFlash connector

Fujitsu FCN-568H050-G/Al1 is used.
When a CompactFlash card is plugged into this connector, the edge of the CompactFlash card extends
2.0mm (max.) beyond the edge of the CARD-E09A.
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3 PIN ASSIGNMENT

121 240

Figure 3-1 CARD-E09A Pin No.
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No. : Signal No. : Signal No. : Signal No. : Signal

1 GND 61 GND 121 | GND 181 | GND

2 BCDI1# 62 CKIO 122 | ACDI# 182 i ANS

3 BCE1# 63 TCLK 123 | ACEl# 183 i DAI

4 BCE2# 64 RESETP# 124 | ACE2# 184 i DAO

5 BOE# 65 RESETM# 125 | AOE# 185 i TXDI1

6 SLOT B _Vcc 66 WAIT# 126 i SLOT A Vcc 186 i RXDI1

7 BVSI1 67 CS2# 127 i AVSI 187 i TXD2

8 BIORD# 68 CSo# 128 i AIORD# 188 | RXD2

9 BIOWR# 69 RD/WR# 129 | AIOWR# 189 i RTS2#

10 BWE# 70 WE1# 130 | AWE# 190 i CTS2#

11 BRDY_IRQ# 71 WEO# 131 { ARDY_IRQ# 191 { PWOFF#

12 BVS2 72 RD# 132§ AVS2 192 | SRBTN#

13 BRESET 73 BS# 133 | ARESET 193 { FPVCCON

14 BWAIT# 74 A25 134 | AWAIT# 194 i PTC7/PINT7

15 Vce 75 A24 135 { Vcc 195 i PTC6/PINT6

16 BREG# 76 A23 136 | AREG# 196 i PTC5/PINT5

17 BBVD2 SPKR 77 Vce 137 i ABVD2 SPKR 197 i Vcc

18 BBVDI1_STSCHG# 78 A22 138 { ABVDI_STSCHG# 198 i PTC4/PINT4

19 BWP_IOIS16# 79 A21 139 i AWP_IOIS16# 199 i PTC3/PINT3

20 GND 80 A20 140 | GND 200 { PTC2/PINT2

21 BCD2# 81 Al9 141 | ACD2# 201 i PTCI1/PINT1

22 BADRENA# 82 GND 142 i AADRENA# 202 i GND

23 BDATAENA# 83 Al8 143 | ADATAENA# 203 i DACKO#

24 BVPPPGM 84 Al7 144 i AVPPPGM 204 | DREQO#

25 BVPPVCC 85 Al6 145 i AVPPVCC 205 i DACKI1#

26 BVCC5# 86 Al5 146 | AVCC5# 206 i DREQI#

27 BVCC3# 87 Al4 147 | AVCC3# 207 i NMI

28 KBCLK 88 Al3 148 i CA25 208 | IRQI

29 KBDATA 89 Al2 149 i CA24 209 i IRQ2

30 MSCLK 90 All 150 i CA23 210 i IRQ3

31 MSDATA 91 Al0 151 SLCT 211 i IRQ4

32 RESETDRV 92 A9 152 i PE 212 { VSYNC

33 IOCHRDY 93 A8 153 | BUSY 213 i HSYNC

34 IOW# 94 A7 154 | ACK# 214 i B

35 IOR# 95 A6 155 i LPTD7 215 i G

36 MEMCSI16# 96 A5 156 i LPTD6 216 i R

37 SBHE# 97 A4 157 i LPTDS 217 i FPDATIS5

38 10CS16# 98 A3 158 i LPTD4 218 i FPDATI14

39 MEMR# 99 A2 159 i LPTD3 219 i FPDATI3

40 MEMW# 100 i Al 160 i SLCTIN# 220 i FPDATI2

41 GND 101 i GND 161 | GND 221 i GND

42 ISADATAENA# 102 i AO 162 i LPTD2 222 i FPDATI11

43 RI4# 103 i D15 163 i INIT# 223 i FPDATIO

44 DTR4# 104 i D14 164 i LPTDI1 224 i FPDAT9

45 VCORE 105 { D13 165 i VCORE 225 i FPDATS

46 VCORE 106 { Vcc 166 i VBK 226 i Vcc

47 CTS4# 107 i D12 167 | ERROR# 227 i FPDAT7

48 TXD4 108 §{ D11 168 i LPTDO 228 i FPDAT6

49 RTS4# 109 : D10 169 | AFD# 229 i FPDATS

50 RXD4 110 i D9 170 | STROBE# 230 i FPDAT4

51 DSR4# 111 i D8 171 STANDBY# 231 i FPDAT3

52 DCD4# 112 i D7 172 | ROMDIS# 232 i FPDAT2

53 RI3# 113 i D6 173 | RESERVE 233 i FPDATI

54 DTR3# 114 i D5 174 i EXTCLKI 234 i FPDATO

55 CTS3# 115 i D4 175 | RESERVE 235 i DOTCLK

56 TXD3 116 i D3 176 i CA22 236 i MOD

57 RTS3# 117 i D2 177  TXDO 237 i FPVEEON

58 RXD3 118 i D1 178 i SCKO 238 i LINE

59 DSR3# 119 i DO 179 i RXDO 239 i FRAME

60 DCD3# 120 { GND 180 i AN4 240 i GND
Rev.A EPSON
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The CompactFlash connector has the following pin assignment.

1

25

[
b coooooo0000000000oooo0000

Oooooo0000000000000000000

n

26 50
Figure 3-2 CompactFlash Connector Pin No.
No. | Signal No. | Signal
1 GND 26 i RESERVE (¥)
2 D3 27 DIl
3 D4 28 iDI12
4 D5 29 i D13
5 D6 30 i D14
6 D7 31 :D17
7 CCE1# 32 i CCE2#
8 Al10 33 { RESERVE (¥)
9 COE# 34 i CIORD#
10 : A9 35 i CIOWR#
11 § A8 36 i CWE#
12 i A7 37 : CRDY_IREQ#
13 i CVce 38 i CVce
14 | A6 39 { RESERVE (%)
15 + AS 40 i RESERVE (%)
16 | A4 41 | RESET
17 A3 42 i CWAIT#
18 : A2 43 : RESERVE (¥)
19 Al 44 i CREG#
20 i A0 45 | RESERVE (%)
21 DO 46 i CBVDI1 _STSCHG#
22 D1 47 D8
23 i D2 48 i D9
24 | CWP_IOIS16# 49 DI0
25 i RESERVE (%) 50 i GND

(*) The RESERVE pin is not connected inside the CARD-EQ9A.
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4 FUNCTION OF PINS

This section briefly describe function of pins in each of the interfaces.
The following symbols are used in the Type column of the tables.

| - Input pin
0] - Output pin
OOD - Output pin (open drain output)
Tri - Output pin (3-state output)
1/0 - Input/output pin
/0 OD - Input/output pin (open drain output)
SH7709A bus
Pin Type Description
AJ0..25] (6) Address
D[0..15] 1/0 Data bus
CKIO O System clock
BS# 0 Bus cycle start signal
RD# 0 Read strobe signal
RD/WR# O Read/write toggle signal
WEO# 0] Write strobe signal for D[0..7]
WE1# (0] Write strobe signal for D[8..15]
WAIT# I Wait state request signal
CS2# 0 Area 2 chip select signal
PCMCIA interface
Pin Type Description
CA[23..25] (6) Upper 3 bits of address of PCMCIA card.
AREG# Tri For memory card, this signal indicates either the attribute memory or
BREG# common memory is accessed. When this signal is LOW, the attribute
memory is accessed.
The signal becomes LOW during I/O card access.
ACEl# Tri Indicates even addresses are valid at the card select signal.
BCE1#
ACE2# Tri Indicates odd addresses are valid at the card select signal.
BCE2#
AOE# Tri This is the read strobe signal of memory card.
BOE#
AWE# Tri This is the write strobe signal to memory card
BWE#
AIORD# Tri This is the read strobe signal of I/O card.
BIORD#
AIOWR# Tri This is the write strobe signal to I/O card.
BIOWR#

AWP_IOIS16# I In the memory card mode, this signal indicates the state of the write protect
BWP_IOIS16# switch of the card. In the I/O card mode, it indicates whether the 1/O port
on the interface allows 16-bit access.

ARDY IREQ# I In the memory card mode, they become the ready signals from the card. In
BRDY IREQ# the I/O card mode, they become the interrupt request signals from the card.
AWAIT# I This is the signal the PCMCIA card uses to delay ending the current cycle.
BWAIT# The CARD-E09A does not end the cycle until this signal becomes HIGH.
ACD[1..21# I This signal indicates whether a PCMCIA card is inserted or not.

BCD[1..2]#
ARESET Tri This is the initialization signal of a PCMCIA card.
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Pin Type Description

BRESET

ABVD2 SPKR I In the memory card mode, these input signals indicate the voltage of the

BBVD2 SPKR battery on the card. In the I/O card mode, these input signals have no
meaning because the CARD-E09A does not support digital audio input.

ABVDI STSCHG# I In the memory card mode, these signals indicate the state of the voltage of

BBVD1 STSCHG# the battery on the card. In the I/O card mode, these input signals indicates
the state of the card, such as ready/busy, write-protect.

AVS[1..2] I These pins detect voltage of the power source requested by the PCMCIA

BVS[1..2] card.

AVPPVCC o These pins control the power source (VPP) of the PCMCIA card.

BVPPVCC When the signal becomes HIGH, a circuitry is required to supply power to
the VPP of the card, using the same power source of VCC of the card.

AVPPPGM o These pins control the power source (VPP) of the PCMCIA card.

BVPPPGM When the signal becomes HIGH, a circuitry is required to supply the
program power (usually 12V) to the VPP of the card,

AVCC3# o These pins control the power source (VCC) of the PCMCIA card.

BVCC3# When the signal becomes LOW, a circuitry is required to supply a 3.3V
power to the VCC of the card,

AVCC5# o These pins control the power source (VCC) of the PCMCIA card.

BVCC5# When the signal becomes LOW, a circuitry is required to supply a 5V
power to the VCC of the card,

AADRENA# o These pins indicate the address to the PCMCIA card is valid. They control

BADRENA# the address buffer gate connected between the CARD-E09A and the card.

ADATAENA# o These pins indicate the PCMCIA card data is valid. They controls the data

BDATAENA# buffer gate connected between the CARD-E09A and the card.

Serial interface

Pin Type Description

SCKO0 0 This is the clock output pin of Serial 0.

TXDO O They are asynchronous serial data output pins. When infrared

TXDI communication is used, TXD1 becomes the data transmission output pin.

TXD2

TXD3

TXD4

RXDO I They are asynchronous serial data input pins. When infrared

RXD1 communication is used, RXD1 becomes the data reception input pin.

RXD2

RXD3

RXD4

DCD3# I They are input signals to indicate the modem or the data terminal has

DCD4# detected a carrier.

DTR3# o They are output signals to indicate the modem or the data terminal is

DTR4# ready for communication with the CARD-EQ9A.

DSR3# I They are input signals to indicate the modem or the data terminal is ready

DSR4# for communication with the CARD-EQ9A.

RTS2# o They are output signals to indicate the CARD-E09A is ready to send data

RTS3# to the modem or the data terminal.

RTS4#

CTS2# I They are input signals to indicate the modem or the data terminal is ready

CTS3# to receive data from the CARD-EQ9A, in response to the CARD-E09A's

CTS4# request to send.

RI3# I They are input signals to indicate the modem or the data terminal has

RI4# detected the telephone ring.

EPSON Rev.A
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Keyboard/mouse interface

Pin Type Description

KBCLK 1/0 OD | This pin contains the clock signal of the PS/2 keyboard interface.

KBDATA 1/0 OD | This pin contains the data signal of the PS/2 keyboard interface.

MSCLK 1/0 OD | This pin contains the clock signal of the PS/2 mouse interface.

MSDATA 1/0 OD | This pin contains the data signal of the PS/2 mouse interface.

Parallel interface

Pin Type Description

STROBE# I/0 OD | This signal instructs to get data from the parallel peripheral device. In the
EPP model, this signal becomes indicates the write cycle.

AFD# I/O OD | When this signal becomes active, the parallel printer adds line feed into
each line. In the EPP mode, this signal becomes the data strobe.

BUSY I This input signal indicates the peripheral device is not ready yet to receive
data from the CARD-E09A.

ACK# I This input signal indicates data transmission is finished and the peripheral
device is ready for the next data.

ERROR# I This input signal sent from the peripheral device to the CARD-E09A
indicates an error has occurred.

PE 1 This input signal indicates the printer has successfully used the paper.

INIT# I/0 OD | This is a signal to initialize the peripheral device.

SLCTIN# I/0 OD | This signal selects the peripheral device connected to the parallel port. In
the EPP mode, this signal becomes the address strobe.

SLCT I This input signal is a status signal sent from the peripheral device to the
CARD-E09A to confirm the CARD-E09A has made a selection.

LPTDJ[0..7] I/O OD | This pin serves as the data bus between the CARD-E09A and the
peripheral device.

ISA bus interface

Pin Type Description

CAJ22..23] 0 Upper 2 bits of the ISA bus address.

SBHE# 0 This signal indicates the data's upper 8 bits are valid.

IOR# o This signal is sent to the I/O device on the ISA bus to request for data
output.

IOW# o This signal is sent to the I/O device on the ISA bus to request for data
loading.

IOCS16# I This signal indicates the I/O device on the ISA bus can perform 16-bit
transfer of I/O cycle to the CARD-E09A.

MEMR# o This signal is sent to the memory device on the ISA bus to request for data
output.

MEMW# o This signal is sent to the memory device on the ISA bus to request for data
loading.

MEMCS16# I This signal indicates the memory device on the ISA bus can perform 16-
bit transfer of memory cycle to the CARD-EQ9A.

IOCHRDY I This is the signal for ending the ISA bus cycle. If the memory or 1/O
device on the ISA bus wants to lengthen the cycle, it turns this signal to
LOW immediately when a valid address and command is detected. This
method enables the bus cycle to be lengthened. The CARD-E09A does
not end the cycle until the signal is turned to HIGH.

RESETDRV 0 This signal requests for initialization of a device on the ISA bus.

ISADATAENA# o This signal indicates data on the ISA bus is valid. It controls the gate of

the data buffer connected between the CARD-E09A and ISA.

Rev.A
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CRT/LCD interface

Pin Type Description

VSYNC (0] This is the vertical sync signal of the CRT device.

HSYNC 0 This is the horizontal sync signal of the CRT device.

R 0 This is the color signal (red) to send to the CRT device.

G 0 This is the color signal (green) to send to the CRT device.

B 0 This is the color signal (blue) to send to the CRT device.

FPDATI[O0..15] (0] This is the flat panel display data.

DOTCLK 0 This is the shift clock of the display data.

EXTCLKI I Usually CKIO is input to CLKI of the LCD controller (SED1355).
However, if the frequency of CKIO fails to meet the LCD panel
specifications, this pin can be used for clock input to CLKI.

The frequency of EXTCLKI is 33MHz(max.).
MOD o This signal contains the following functions:
(1) TFT/D-TFT panel
Indicates the display duration of the TFT/D-TFT panel data.
Usually it is connected to the display enable (DE) of the panel.
(2)  Special LCD panel
This is the 2nd shift clock. It is usually not used.
(3)  Other panel
This is the communication signal.

LINE o This signal indicates the display start timing as well as the data latch
timing in one horizontal period of the flat panel.

FRAME O This signal indicates the display start timing of one screen of the flat
panel.

FPVEEON 0 This signal turns on the device power source of the flat panel.

FPVCCON O This signal turns on the logic power source of the flat panel.

AD/DA interface

Pin Type Description

ANS I This is the input pin of the AD converter.

AN4

DA1 o This is the output pin of the DA converter.

DAO

Port/interrupt

Pin Type Description

PTC7/PINT7 /0 This is a pin for the input/output port or interrupt input.

PTC6/PINT6

PTCS/PINTS

PTC4/PINT4

PTC3/PINT3

PTC2/PINT2

PTCI1/PINTI

Interrupt

Pin Type Description

NMI I This is the pin for non-maskable interrupt.

IRQ[1..4] I This is the pin for interrupt input.

10
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DMA
Pin Type Description
DREQ1# I This is the pin for input of DMA transfer request.
DREQO#
DACK1# o This is the pin for output of the DMA transfer strobe to an external device.
DACKO#
Power management
Pin Type Description
STANDBY# 0 This signal indicates the CARD-E0Q9A has entered the suspend mode.
PWOFF# 0 This signal permits the CARD-E0Q9A to cut off the power.
SRBTN# I This is the signal to request suspend or resume of the CARD-EQ9A.
Timer
Pin Type Description
TCLK I This pin enables input of the clock of the timer built into SH7709A.
Reset
Pin Type Description
RESETP# I This pin is for input of request for power-on reset.
RESETM# I This pin is for input of request for manual reset.
Flash ROM
Pin Type Description
ROMDIS# I The flash ROM inside the CARD-E(Q9A can be disabled by activating this
signal (LOW).
CS0# O This is the area 0 select signal for output from SH7709A.
Power source
Pin Type Description
VCORE - SH7709A core power source.
vce - Power voltage (3V+0.3V)
SLOT A Vcc - Be sure to input the same power source as PCMCIA slot A.
SLOT B Vcc - Be sure to input the same power source as PCMCIA slot B.
VBK - RTC-4543 power source.
GND - Ground (0V)
Other
Pin Type Description
RESERVE - Make sure all of these pins are not connected. They are reserved for future
use.
Rev.A EPSON
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CompactFlash connector

Pin Type Description

AJ0..10] (6] Address bus

D[0..15] 1/0 Data bus

CCEl# o This is a CompactFlash select signal and indicates the even address is
valid.

CCE2# o This is a CompactFlash select signal and indicates the odd address is
valid.

CREG# o This is the signal for selecting the attribute memory or the common
memory. When this signal is LOW, the attribute memory is accessed.
The signal becomes LOW during I/O card access.

COE# 0 This is the memory read strobe signal.

CWE# 0 This is the memory write strobe signal.

CIORD# 0 This is the I/O read strobe signal.

CIOWR# o This is the I/O write strobe signal.

CWP_IOIS16# I In the memory card mode, this signal indicates the state of the write
protect switch of the card.
In the I/O card mode, it indicates whether the I/O port on the interface
allows 16-bit access.

CRDY IREQ# I In the memory card mode, this is the ready signal from the card.
In the 1/O card mode, this is the interrupt request signal from the card.

CWAIT# I This is the signal the CompactFlash card uses to delay ending the current
cycle. The CARD-EQ9A does not end the cycle until this signal becomes
HIGH.

CRESET 0 This signal initializes the CompactFlash card.

CBVDI1 STSCHG# I In the memory card mode, this signal indicates the state of the voltage of

the battery on the card.
In the I/O card mode, this signal indicates the state of the card, such as
ready/busy, write-protect.

CVcc - This is the power source of the CompactFlash card. This power source is
same as VCC.
GND - Ground (0V)
12 EPSON Rev.A




5 FUNCTION DESCRIPTION

This chapter describes the basic functions of the CARD-E09A.

CARD-E09A Hardware Manual

For detailed information on SH7709A and SED1355, refer to their respective manuals.

5.1 Memory map

Figure 5-1 is SH7709A memory map for the CARD-E09A.

00000000h Areal
04000000h Areal
08000000h Area?
0C000000h Area3
10000000h Aread
14000000h Areas
18000000h Areat
1C000000h Area?

Flash ROM

SH7709A
internal register

SH bus

SDRAM

Companion Chip

SED1355

PCMCIA/ISA

SH7709A
internal register

Figure 5-1 CARD-E09A Memory Map

Figure 5-2 indicates the composition of area 4. Area 4 uses Companion Chip.

Rev.A
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Area 4 . .
Companion Chip
10000000h Interrupt 11000000h
Controller
PCMCIA 11000100h
A 16MB AL Slot-A Controller
PCMCIA 11000140h
Slot-B Controller
PCMCIA 11000180h
C/F Controller
Serial 3 11000200h
11000000h (16550)
4MB Serial 4 11000300h
(16550)
%254 11000400h
11400000h
Keyboard 11000500h
Controller
Mouse 11000508h
Controller
Az HMB Ao Parallel 11000600h
Controller
Baud Rate 11000700h
Generator
ISA 11000780h
Interface Controller
Baud Rate 11000800h
13FFFFFFh Generator

Figure 5-2 Area 4 Memory Map

Figure 5-3 indicates the composition of area 5. Area 5 uses SED1355.

Area 5
14000000h 4MB SED1355/Register
14400000h 4MB SED1355/Memory
14800000h
A A=
17FFFFFFh

Figure 5-3 Area 5 Memory Map

Figure 5-4 indicates the composition of area 6. PCMCIA provides three slots: Slot-A, Slot-B and CompactFlash.
The memory space of each of the slots can be selected from PCMCIA-0, -1, and -2 as shown in the illustration. The
I/O space can be selected from PCMCIA-4, -5, or -6. For memory space and I/O space of the ISA bus, each of them
is fixed in the ranges from 1B800000h to 1BBFFFFFh and from 1BC00000h to 1BFFFFFFh, respectively.
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Areab
18000000h 8MB PCMCIA-0
Memory/Attribute
18800000h 8MB PCMCIA-1
Memory/Attribute
19000000h 8MB PCMCIA-2
Memory/Attribute
19800000h SMB
14000000h 8MB PCMCIA-4
/0
14800000h 8MB PCMCIA-5
/0
1B000000h SMB PCMCIA-6
/0
1B800000h 4MB ISA Memory
1BC00000h 4MB ISAT/O
IBFFFFFFh
Figure 5-4 Area 6 Memory Map

The settings of the wait number of each area of SH7709A are listed below.

For all areas
Endian

Area 0 setting
Access method
Bus width
Wait number
Idle cycle

Area 2 setting (initial value)
Access method
Bus width
Wait number
Idle cycle

Area 3 setting
Access method
Bus width
CASH# latency
Idle cycle

Rev.A

Little Endian

Normal memory

16 bits (fixed by hardware)
4 wait insertion

1 idle cycle insertion

Normal memory

16 bits

3 wait insertion

1 idle cycle insertion

SDRAM

32 bits

2

1 idle cycle insertion

EPSON

CARD-E09A Hardware Manual
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Area 4 setting
Access method
Bus width
Wait number
Idle cycle

Area 5 setting
Access method
Bus width
Wait number
Idle cycle

Area 6 setting
Access method
Bus width
Wait number
Idle cycle
Address-OE#/WE# asserted delay
OE#/WE# negate address delay

16

Normal memory

16 bits

2 wait insertion

1 idle cycle insertion

Normal memory

16 bits

2 wait insertion

1 idle cycle insertion

PCMCIA

16 bits

2 wait insertion

2 idle cycle insertion
1.5 cycle delay

3.5 cycle delay

EPSON
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5.2 SDRAM

The CARD-E09A comes with either 16 MB (64 Mbits, 4Mx16-bit, 2pcs.) or 32 MB (128 Mbits, 8Mx16-bit, 2pcs.)
of SDRAM built in. This SDRAM is connected to area 3 of SH7709A, and controlled by BSC (bus state controller).

5.3 Flash ROM

The CARD-E09A has 256 KB (2Mbit, 128Kx16 bits) of flash ROM built in. This flash ROM is connected to area
0 of SH7709A, and controlled by BSC (bus state controller). By turning ROMDIS# to LOW, the built-in flash
ROM's mapping can be changed from area 0 to the leading 8 MB of area 4. In this situation, because area Ois now
available for use outside the CARD-E09A, CS0# and RD# can be used to connect to external ROM so that the
external ROM can start the CARD-EQ9A.

When ROMDIS#= When ROMDIS#=
HIGH LOW
Area0 | Built-in flash Area0 g ARD&EO?A Caﬁl
ROM ¢ used externally.
] ] ] ]
Built-in flash ROM j SMB
Aread Aread
Companion Chip Companion Chip
] ] ] ]

Figure 5-5 Flash ROM Mapping
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5.4 Interrupt

There are five causes of SH7709A interrupt: NMI, IRQ, IRL, PINT, and SH7709A internal module. Figure 5-6
shows that the CARD-E09A supports only NMI, IRQ, PINT, and SH7709A internal module. The Companion Chip
interrupt request is entered into IRQO. Interrupt requests that can be used outside the CARD-E09A are NMI,
IRQ[1..4] and PINTJ[1..7].

CARD-E09A
SH7709A
INTC

_Request for interrupt

DMAC

_Request for interrupt

Serial 0

_Request for interrupt

Serial 1/IrDA

_Request for interrupt

< Serial 2

_Request for interrupt

ADC

_Request for interrupt

T™U

_Request for interrupt

< RTC

_ Request for interrupt

¢ WDT

_ Request for interrupt

Companion
Chip

REF

IRQO

F 3

IRQ[1..4]
PINT[1..7]

A A

F 3

NMI

Figure 5-6 Interrupt Block Diagram

541 1IRQO

The interrupt request inside the Companion Chip is output to IRQO via the Interrupt Controller inside Companion
Chip. This interrupt may be triggered by any of the following sixteen causes.

8254 Ch0 (OUTO)

8254 Chl (OUT1)

8254 Ch2 (OUT2)

Parallel

Serial 3

Serial 4

PCMCIA Slot-A Status Change
PCMCIA Slot-B Status Change
PCMCIA CompactFlash Status Change
0. PCMCIA Slot-A IREQ

e N Al e
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11. PCMCIA Slot-B IREQ

12.  PCMCIA CompactFlash IREQ

13.  Keyboard Data Receiving Complete
14. Keyboard Data Transmitting Complete
15. Mouse Data Receiving Complete
16. Mouse Data Transmitting Complete

Companion Chip
Interrupt Controller
ouTo0
< OUT1 8254
IRQO < OUT2
Interrupt
Enable
Register 1,2 ACK# Parallel
INTR Serial 3
Interrupt
Status
Register 1,2 INTR Serial 4
Isltil?s#Change PCMCIA
Slot-A
Stons Chans POMCIA
Slot-B
Stens Chans PCMCIA
Compact Flash
Keyboard Data Receiving Complete Kevboard
Keyboard Data Transmitting Complete y
Interface
Mouse Data Receiving Complete Mouse
Mouse Data Transmitting Complete
Interface

Figure 5-7 IRQO Block Diagram
When an interrupt occurs, be sure to use the Interrupt Status Registers 1 and 2 to determine the cause of the

interrupt. Because these interrupts are level interrupts, the cause of the interrupt must be cleared in the interrupt
handler. For IRQO of SH7709A, set it up at "Interrupt Detect at LOW Level".
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54.2

Registers

Interrupts from the Companion Chip are controlled by the following registers.

Interrupt Enable Register 1

Address 11000000h
Reset = 00h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
CFIREQ | CF Status Serial 4 Serial 3 Parallel 8254 Ch2 | 8254 Chl | 8254 ChO
Enable Change Interrupt Interrupt Port Interrupt Interrupt Interrupt
Interrupt Enable Enable Interrupt Enable Enable Enable
Enable Enable
bit Name R/W | Description
0 8254 ChO Interrupt R/W | This bit enables 8254 ChO interrupt (raised edge of OUTO).
Enable
1 8254 Chl Interrupt R/W | This bit enables 8254 Chl interrupt (raised edge of OUT1).
Enable
2 8254 Ch2 Interrupt R/W | This bit enables 8254 Ch2 interrupt (raised edge of OUT?2).
Enable
3 Parallel Port Interrupt | R/W | This bit enables parallel port interrupt (edge when ACK# is raised).
Enable
4 Serial 3 Interrupt R/W | This bit enables interrupt at Serial 3.
Enable The INT signal of Serial 3 becomes the interrupt signal.
5 Serial 4 Interrupt R/W | This bit enables interrupt at Serial 4.
Enable The INT signal of Serial 4 becomes the interrupt signal.
6 CF Status Change R/W | This bit enables use of interrupt caused by change in the state of the
Interrupt Enable CompactFlash card.
The logical sum of bits 2 and 0 of Card Status Change Register CF
becomes the interrupt signal.
7 CF IREQ Enable R/W | This bit enables interrupt based on the CompactFlash card.
The RDY IREQ# signal of the CompactFlash card becomes the
interrupt signal.
Interrupt Enable Register 2
Address 11000002h
Reset = 00h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
Mouse Data | Mouse Data [ Keyboard | Keyboard Slot-B Slot-B Slot-A Slot-A
Transmitting | Receiving Data Data IREQ Status IREQ Status
Complete | Complete | Transmitting | Receiving Enable Change Enable Change
Interrupt Interrupt Complete Complete Interrupt Interrupt
Enable Enable Interrupt | Interrupt Enable Enable
Enable Enable
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bit Name R/W | Description

0 Slot-A Status Change | R/W | This bit enables interrupt based on change of the state of Slot-A. The
Interrupt Enable logical sum of bits 3 to 0 of Card Status Change Register A becomes

the interrupt signal.

1 Slot-A IREQ Enable R/W | This bit enables interrupt based on Slot-A.

The RDY IREQ# signal of Slot-A becomes the interrupt signal.
2 Slot-B Status Change | R/W | This bit enables interrupt based on change of the state of Slot-B. The
Interrupt Enable logical sum of bits 3 to 0 of Card Status Change Register B becomes
the interrupt signal.
3 Slot-B IREQ Enable R/W | This bit enables interrupt based on Slot-B.
The RDY IREQ# signal of Slot-B becomes the interrupt signal.

4 Keyboard Data R/W | This bit enables the interrupt which occurs when data reception from
Receiving Complete the keyboard is finished. The Keyboard Data Receiving Completed
Interrupt Enable flag becomes the interrupt signal.

5 Keyboard Data R/W | This bit enables the interrupt which occurs when data transmission
Transmitting Complete to the keyboard is finished. The Keyboard Data Transmitting
Interrupt Enable Completed flag becomes the interrupt signal.

6 Mouse Data Receiving | R/W | This bit enables the interrupt which occurs when data reception from
Complete Interrupt the mouse is finished. The Mouse Data Receiving Completed flag
Enable becomes the interrupt signal.

7 Mouse Data R/W | This bit enables the interrupt which occurs when data transmission
Transmitting Complete to the mouse is finished. The Mouse Data Transmitting Completed
Interrupt Enable flag becomes the interrupt signal.

Interrupt Status Register 1
Address 11000004h
Reset = 00h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
CFIREQ | CF Status Serial 4 Serial 3 Parallel 8254 Ch2 | 8254 Chl | 8254 ChO
Change Interrupt Interrupt Port Interrupt Interrupt Interrupt
Interrupt Interrupt

bit Name R/W | Description

0 8254 Ch0 Interrupt R/W | This bit indicates there is an interrupt request (raised edge of OUTO)
at 8254 Ch0. The interrupt request can be removed by writing "0" to
this bit.

1 8254 Chl Interrupt R/W | This bit indicates there is an interrupt request (raised edge of OUT1)
at 8254 Chl. The interrupt request can be removed by writing "0" to
this bit.

2 8254 Ch2 Interrupt R/W | This bit indicates there is an interrupt request (raised edge of OUT2)
at 8254 Ch2. The interrupt request can be removed by writing "0" to
this bit.

3 Parallel Port Interrupt | R/W | This bit indicates there is an interrupt request (raised edge of ACK#)
at the parallel port. The interrupt request can be removed by writing
"0" to this bit.

4 Serial 3 Interrupt R This bit indicates there is an request for interrupt at Serial 3.

5 Serial 4 Interrupt R This bit indicates there is an request for interrupt at Serial 4.

6 CF Status Change R This bit indicates there is an request for interrupt based on change of

Interrupt the state of the CompactFlash card.

7 CF IREQ R This bit indicates there is an request for interrupt based on the
CompactFlash card.
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Interrupt Status Register 2

Address = 11000006h
Reset = 00h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
Mouse Data | Mouse Data | Keyboard Keyboard Slot-B Slot-B Slot-A Slot-A
Transmitting | Receiving Data Data IREQ Status IREQ Status
Complete | Complete | Transmitting | Receiving Change Change
Interrupt Interrupt Complete | Complete Interrupt Interrupt
Interrupt Interrupt

bit Name R/W | Description

0 Slot-A Status Change | R This bit indicates there is an request for interrupt based on change of
Interrupt the state of Slot-A.

1 Slot-A IREQ R This bit indicates there is an request for interrupt based on Slot-A.

2 Slot-B Status Change | R This bit indicates there is an request for interrupt based on change of
Interrupt the state of Slot-B.

3 Slot-B IREQ R This bit indicates there is an request for interrupt based on Slot-B.

4 Keyboard Data R This bit indicates there is an request for interrupt which occurs when
Receiving Complete data reception from the keyboard is finished.
Interrupt

5 Keyboard Data R This bit indicates there is an request for interrupt which occurs when
Transmitting Complete data transmission to the keyboard is finished.
Interrupt

6 Mouse Data Receiving | R This bit indicates there is an request for interrupt which occurs when
Complete Interrupt data reception from the mouse is finished.

7 Mouse Data R This bit indicates there is an request for interrupt which occurs when
Transmitting Complete data transmission to the mouse is finished.
Interrupt

Even if interrupt is prohibited with Interrupt Enable Registers 1 and 2, if an interrupt occurs, the bits for Interrupt
Status Registers 1 and 2 are set to "1".
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5.5 DMA

SH7709A has an internal DMA controller with 4 channels. Request for DMA transfer to channel 0 and channel 1
can be made from outside. As this external transfer request signal and its acknowledge signal are connected to the
connectors of the CARD-EQ9A, the external device can directly send transfer request to SH7709A.

CARD-EQ9A
SH7709A
DMAC
DMA transfer request
“ Serial 1/IrDA
DMA transfer request
< Serial 2
DMA transfer request
< AD converter
DMA transfer request
< CMT
< DREQO#
» DACKO#
<« DREQ1#
» DACKI1#

Figure 5-8 DMA Block Diagram
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5.6 Timer

The CARD-E09A comes with a timer (TMU) for the three channels inside SH7709A and a timer (8254) for the
three channels inside the Companion Chip.

CARD-E09A

SH7709A

Companion Chip

T™U
__Request for interrupt Cho <_P(p CKIO—T
) “—RTCCLK
R t for int t <
< equest for interrup Chl 8254
i ouTo
Request for interrupt <
< Ch2 Cho0
LOUTI Chl
< IRQO
LOUT2 Ch2
Interrupt
Controller
TCLK
Figure 5-9 Timer Block Diagram

The 8254 clock inside the Companion Chip is generated by BRG (Baud Rate Generator). (For detailed information

on BRG, see the "5.18 Baud Rate Generator" section.)

The 8254 address is as follows.

Register Address

Counter 0 11000400h

Counter 1 11000402h

Counter 2 11000404h

Control Word Register 11000406h
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5.7 RTC

The CARD-EO9A contains an RTC (real time clock) built into SH7709A, as well as the RTC-4543 which can be
backed up.

CARD-E09A
SH7709A
RTC
__Request for interrupt | I I [E
‘ T
32.768KHz
RTC-4543

PTE6 —1>0— CE VBK
PTE1 CLK
PTE3 DATA RESETP#
PTJ1 WR

Figure 5-10 RTC Block Diagram

Because the RTC built into SH7709A uses VCC as its power source, it does not run when the power is turned off.
On the other hand, RTC-4543 uses VBK as its power source and therefore can continue to run as long as power is
supplied to VBK, even when VCC is turned off. When supplying power to the CARD-E09A (while operating), be
sure to supply the same power as VCC. When backing up the RTC-4543, be careful with the timing so that the
backup power (lithium battery, etc.) is supplied as the power of the CARD-E09A is turned off.

RESETP# is used for separating, electrically, the RTC-4543 from other circuitries. For this reason, when the
RTC-4543 runs on the backup power, RESETP# must be set to LOW.

Vcc VBK

|< | avssv
= 7

/77
Figure 5-11  VBK Power Switching Circuitry Example
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5.8 Power Management

This section describes the low power consumption mode supported by the CARD-E09A.

5.8.1  SH7709A

SH7709A has four low power consumption modes: sleep mode, standby mode, module standby mode, and
hardware standby mode. The CARD-E09A supports all of the modes except the hardware standby mode.

5.8.2 SDRAM

SDRAM mounted on the CARD-E09A supports the self refresh function. By setting SH7709A's BSC (bus state
controller) to use self refresh, the consumed current of SDRAM can be reduced.

In the standby mode, because SH7709A's clock stops, the self refresh must be used to keep the data in SDRAM.
Simply setting SH7709A to the standby mode does not enable self refresh. Self refresh must be enabled before the
standby mode is set. Once self refresh is enabled, all access to SDRAM becomes impossible. For this reason, these
programs must be run from ROM.

5.8.3 SED1355

Display off, software-based suspend, and hardware-based suspend supported by the SED1355 can be used. To use
hardware-based suspend, LOW must be output from PTE7 of SH7709A.

FRAME and LINE signals of SED1355 become inactive. On TFT panels, etc., when these signals are in active
LOW, they will be driven to HIGH even in the low power consumption mode. Because the power of the LCD panel
is turned off in the low power consumption mode, problem will occur, solution based on hardware or software must
be formulated.

(For detailed information on SED1355's low power consumption mode and its problem and solution, refer to the
SED1355 manual.)

Turning PTD3 of SH7709A to HIGH in effect turns off the IREF fixed current circuity of SED1355. For CRT
display off, software-based suspend, or hardware-based suspend, turn PTD3 to HIGH.

5.84  Companion Chip

In the Companion Chip, the following registers can be used to stop the clock of each of the modules.

Power Management Register

Address 11000700h
Reset = 00h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
8254 Ch2 | 8254 Chl | 8254 ChO | PCMCIA/ Mouse Keyboard Serial 4 Serial 3
Clock Clock Clock CompactFl | Controller | Controller Standby Standby
Standby Standby Standby ash Standby Standby
Interface
Standby
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bit Name R/W | Description

0 Serial 3 Standby R/W | This bit stops the clock of Serial 3.

1 Serial 4 Standby R/W | This bit stops the clock of Serial 4.

2 Keyboard Controller R/W | This bit stops the clock of the keyboard controller.
Standby

3 Mouse Controller R/W | This bit stops the clock of the mouse controller.
Standby

4 PCMCIA/CompactFla | R/W | This bit stops the clock of the PCMCIA/CompactFlash controller.
sh Interface Standby

5 8254 Ch0 Clock R/W | This bit stops the clock of 8254 ChO.
Standby

6 8254 Chl Clock R/W | This bit stops the clock of 8254 Chl.
Standby

7 8254 Ch2 Clock R/W | This bit stops the clock of 8254 Ch2.
Standby

To enter or exit SH7709A's standby mode, set the Companion Chip as follows:
To enter the standby mode:
@ Use Power Management Register to stop the clocks of all of the following: Serial 3, Serial 4, keyboard
controller, mouse controller, PCMCIA/CompactFlash controller, 8254 Ch0, 8254 Chl, and 8254 Ch2.
@ Use SCP5 of SH7709A to output the LOW signal. This causes the Companion Chip to enter the suspend
mode. From this moment on, the Companion Chip can no longer be accessed.
® Use the SLEEP command to change SH7709A to the standby mode.
To exit the standby mode
® Use SCP5 of SH7709A to output the HIGH signal and cause the Companion Chip to exit the suspend
mode.

@ Restart the clocks of any of the following as required: Serial 3, Serial 4, keyboard controller, mouse
controller, PCMCIA/CompactFlash controller, 8254 Ch0, 8254 Chl, and 8254 Ch2.

5.8.5  Suspend/resume

The CARD-E09A can resume to where it was before the suspend operation. In a suspend operation, all of the
CARD-E(09A devices enter the low power consumption mode and only a minimum amount of power is used to keep
the system going. The suspend/resume operations require support from software. The following example illustrates
how to implement the functions, including use of software.

<<Entering the suspend mode>>

Here the SRBTN# pin acts as a trigger to entering the suspend mode. Because the SRBTN# pin of the CARD-E09A
is connected to PTCO/PINTO of SH7709A, PINTO port interrupt occurs when the SRBTN# pin becomes LOW.
When this interrupt occurs, the software must perform the following tasks.

+ Turn SED1355 into the suspend mode using either software or hardware.

Turn PTD3 of SH7709A to HIGH, and turn off the IREF fixed current circuitry.
» Perform task on the PCMCIA card as required.

Turn off the power of the PCMCIA interface.

« Set up the port, registers, etc.
« Stop clocks of all modules inside the Companion Chip.

Turn SCPTS5 of SH7709A to LOW, and turn the Companion Chip into the suspend mode
« Move to ROM execution and turn SDRAM into the self refresh mode.

After the above tasks are performed, run the SLEEP command of SH7709A to turn the CARD-EQ9A into the
suspend mode and the STANDBY# pin to LOW.
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<<Resume>>

The SRBTN# pin also acts as a trigger to recovering from the suspend mode. Like entering the suspend mode, when
the SRBTN# pin becomes LOW, the PINTO port interrupt occurs and SH7709A returns from the suspend mode. At
this moment, since SDRAM is in the self refresh mode, the interrupt handling routine must be executed from ROM.
When this interrupt occurs, the software must perform the following tasks.

» Turn SDRAM to the auto refresh mode.
Subsequently execution from RAM becomes possible.
« Turn SCPT5 of SH7709A to HIGH, and restore the Companion Chip from the suspend mode.
Re-start the clocks of all modules inside the Companion Chip.
« Set up the port, registers, etc.
« Turn on the power of the PCMCIA interface.
Perform task on the PCMCIA card as required.
» Turn PTD3 of SH7709A to HIGH, and turn on the IREF fixed current circuitry.
Restore SED1355 from the suspend mode.

States of the pins during a suspend operation
The following table lists the states of the pins of the CARD-E09A during a suspend operation. Note that by using
the registers, it is possible to change the state of some pins during a suspend operation.

Type Indicates types of pins.
I : Input
o : Output
Tri : 3-State output
/0 :  Bi-directional
1/OD :  Bi-directional open-drain output
Power :  Power
Termination | Indicates the internal terminator resistance of the pin.
HOLD :  Has bus holder
xxPU : Pulled-up at xx Q resistance
xxPD : Pulled-down at xx Q resistance
External . Pull-up resistance outside the CARD-E09A is required.
Reset Indicates state of pin during a reset or suspend operation.
Suspend Input :  The state is input. It is necessary to input HIGH or LOW from outside

the CARD-EO9A and then check the input level. However, if the
CARD-E(Q9A contains a bus holder or pull-up resistance, then such
checking is not required.

Hi-Z : The state is input. There is no need to check the input level.

Input(High) : Input of HIGH is required.

Input(Low) : Input of LOW is required.

High : Outputs HIGH.

Low : Outputs LOW.

Drive : Outputs HIGH or LOW.

zZ :  High impedance is in effect.

Off : Be sure to turn off power to the PCMCIA interface.
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Table 5-1 Pin Status

Pin | Group Name Type | Termination Reset Suspend
1 Power GND Power | - - -
2 Slot B BCDI1# I 100KPU Input Input
3 BCE1# Tri - V4 V4
4 BCE2# Tri - V4 V4
5 BOE# Tri - V4 V4
6 SLOT_B_Vcc Power | - Off Off
7 BVSI I 100KPU Input Input
8 BIORD# Tri - V4 V4
9 BIOWR# Tri - V4 V4
10 BWE# Tri - V4 V4
11 BRDY_IRQ# I 100K/60KPU Hi-Z Hi-Z
12 BVS2 I 100KPU Input Input
13 BRESET Tri - V4 V4
14 BWAIT# I 100K/60KPU Hi-Z Hi-Z
15 Power Vce Power | - - -
16 Slot B BREG# Tri - V4 V4
17 BBVD2_SPKR I 100K/60KPU Hi-Z Hi-Z
18 BBVDI1_STSCHG# | I 100K/60KPU Hi-Z Hi-Z
19 BWP_IOIS16# I 100K/60KPU Hi-Z Hi-Z
20 Power GND Power | - - -
21 Slot B BCD2# I 100KPU Input Input
22 BADRENA# (0} - High High
23 BDATAENA# (0} - High High
24 BVPPPGM (0) - Low Low
25 BVPPVCC (0} - Low Low
26 BVCC5# (0} - High High
27 BVCC3# (0} - High High
28 KB/MS KBCLK I/OD | External Low Input or Low(*4)
29 KBDATA I/OD | External Low Input or Low(*4)
30 MSCLK I/OD | External Low Input or Low(*4)
31 MSDATA I/OD | External Low Input or Low(*4)
32 ISA RESETDRV O - High Low
33 IOCHRDY I External Input Input
34 IOW# (0} - High High
35 IOR# (0} - High High
36 MEMCS16# I External Input Input
37 SBHE# (6] - Drive Drive
38 I0CS16# I External Input Input
39 MEMR# (¢} - High High
40 MEMW# o - High High
41 Power GND Power | - - -
42 ISA ISADATAENA# (0] - High High
43 Serial 4 RI4# I S0KPU Input Input
44 DTR4# (6] - Drive Drive
45 Power VCORE Power | - - -
46 VCORE Power | - - -
47 Serial 4 CTS4# I S50KPU Input Input
48 TXD4 (0} - High High
49 RTS4# (6] - Drive Drive
50 RXD4 I S0KPU Input Input
51 DSR4# I S0KPU Input Input
52 DCD4# I 50KPU Input Input
53 Serial 3 RI3# I S0KPU Input Input
54 DTR3# (6] - Drive Drive
55 CTS3# I S0KPU Input Input
56 TXD3 (6] - Drive Drive
57 RTS3# (6] - Drive Drive
58 RXD3 I S0KPU Input Input
59 DSR3# I S0KPU Input Input
60 DCD3# I 50KPU Input Input
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Pin | Group Name Type | Termination Reset Suspend
61 Power GND Power | - - -
62 SH-Bus CKIO (0] - Drive Drive
63 Timer TCLK 1 100KPU Input Input
64 SH-Bus RESETP# I - Input(Low) Input(High)
65 RESETM# 1 - Input(High) Input(High)
66 WAIT# 1 4.7KPU Input Input
67 CS2# (0] - High High
68 CSo# (0] - High High
69 RD/WR# (0] - High High
70 WE1# (0] - High High
71 WEO# (0] - High High
72 RD# (0] - High High
73 BS# (0] - High High
74 A25 (0] HOLD Z Low
75 A24 (0] HOLD Z Low
76 A23 (0] HOLD Z Low
77 Power Vce Power | - - -
78 SH-Bus A22 (0] HOLD Z Low
79 A21 (0] - Z Low
80 A20 (0] - Z Low
81 Al9 (0] - Z Low
82 Power GND Power | - - -
83 SH-Bus Al8 (0] - Z Low
84 Al7 (0] - Z Low
85 Al6 (0] - Z Low
86 Al5 (0] - Z Low
87 Al4 (0] - Z Low
88 Al3 (0] - Z Low
89 Al2 (0] - Z Low
90 All (0] Hold Z Low
91 Al0 (0] Hold Z Low
92 A9 (0] Hold Z Low
93 A8 (0] Hold Z Low
94 A7 (0] Hold Z Low
95 A6 (0] Hold Z Low
96 A5 (0] Hold Z Low
97 A4 (0] Hold Z Low
98 A3 (0] Hold Z Low
99 A2 (0] Hold Z Low
100 Al (0] Hold Z Low
101 | Power GND Power | - - -
102 | SH-Bus A0 (0] Hold Z Low
103 DI15 /0 100KPU Input Input
104 D14 /0 100KPU Input Input
105 D13 /0 100KPU Input Input
106 | Power Vce Power | - - -
107 | SH-Bus DI2 /0 100KPU Input Input
108 D11 /0 100KPU Input Input
109 D10 /0 100KPU Input Input
110 D9 /0 100KPU Input Input
111 D8 /0 100KPU Input Input
112 D7 /0 HOLD Input Input
113 D6 /0 HOLD Input Input
114 D5 /0 HOLD Input Input
115 D4 /0 HOLD Input Input
116 D3 /0 HOLD Input Input
117 D2 /0 HOLD Input Input
118 D1 /0 HOLD Input Input
119 DO /0 HOLD Input Input
120 | Power GND Power | - - -
121 GND Power | - - -
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Pin | Group Name Type | Termination Reset Suspend
122 | Slot A ACD1# 1 100KPU Input Input
123 ACEl# Tri - z z
124 ACE2# Tri - Z Z
125 AOE# Tri - Z z
126 SLOT A Vcc Power | - Off Off
127 AVS1 I 100KPU Input Input
128 AIORD# Tri - z z
129 AIOWR# Tri - z z
130 AWE# Tri - z Z
131 ARDY_ IRQ# I 100K/60KPU Hi-Z Hi-Z
132 AVS2 1 100KPU Input Input
133 ARESET Tri - Z V4
134 AWAIT# 1 100K/60KPU Hi-Z Hi-Z
135 | Power Vce Power | - - -
136 | Slot_ A AREG# Tri - Z Z
137 ABVD2_SPKR I 100K/60KPU Hi-Z Hi-Z
138 ABVDI_STSCHG# |1 100K/60KPU Hi-Z Hi-Z
139 AWP_IOIS16# I 100K/60KPU Hi-Z Hi-Z
140 | Power GND Power | - - -
141 | Slot_ A ACD2# I 100KPU Input Input
142 AADRENA# (6] - High High
143 ADATAENA# (0] - High High
144 AVPPPGM (0] - Low Low
145 AVPPVCC o - Low Low
146 AVCC5# (0} - High High
147 AVCC3# (0} - High High
148 | PCMCIA CA25 (0] - Drive Drive
149 CA24 (0] - Drive Drive
150 | PCMCIA/ISA | CA23 (0] - Drive Drive
151 | Parallel SLCT I External Input Input
152 PE I External Input Input
153 BUSY I External Input Input
154 ACK# I External Input Input
155 LPTD7 I/OD | External Low Input or Low(*4)
156 LPTD6 I/OD | External Low Input or Low(*4)
157 LPTD5 I/OD | External Low Input or Low(*4)
158 LPTD4 I/OD | External Low Input or Low(*4)
159 LPTD3 I/OD | External Low Input or Low(*4)
160 SLCTIN# I/OD | External Input
161 | Power GND Power | - - -
162 | Parallel LPTD2 I/OD | External Low Input or Low(*4)
163 INIT# I/OD | External Low Input or Low(*4)
164 LPTDI I/OD | External Low Input or Low(*4)
165 | Power VCORE Power | - - -
166 VBK Power | - - -
167 | Parallel ERROR# I External Input Input
168 LPTDO I/OD | External Low Input or Low(*4)
169 AFD# I/OD | External Input Input or Low(*4)
170 STROBE# I/OD | External Input Input or Low(*4)
171 | PM STANDBY# (0] - High Low
172 | Flash ROM ROMDIS# I 50KPU Input(High) Input(High)
173 RESERVE - - - -
174 | Video EXTCLKI I 100KPU Input Input
175 RESERVE - - - -
176 | ISA CA22 (0] - Drive Drive
177 | Serial 0 TXDO (6] - Z Z
178 SCKO0 (0} - High(*1) zZ
179 RXDO 1 100KPU Input Input
180 AN4 I - Hi-Z Hi-Z
181 | Power GND Power | - - -
182 | AD/DA ANS 1 - Hi-Z Hi-Z
183 DALl (0] - Z Z
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Pin | Group Name Type | Termination Reset Suspend
184 | AD/DA DAO (0} - V4 V4
185 | Serial 1/Irda TXD1 (0] - Z Z
186 RXD1 I 100KPU Input Input
187 | Serial 2 TXD2 (0} - V4 V4
188 RXD2 I 100KPU Input Input
189 RTS2# (0} - High(*1) V4
190 CTS2# I 100KPU Input Input
191 | PM PWOFF# (0} - High(*1) High
192 SRBTN# I 60KPU Input Input
193 | Video FPVCCON (0} - High(*1) Low
194 | Port PTC7/PINT7 /0 60KPU Input Input or Output(*2)
195 PTC6/PINT6 /O 60KPU Input Input or Output(*2)
196 PTC5/PINTS /0 60KPU Input Input or Output(*2)
197 | Power Vce Power | - - -
198 | Port PTC4/PINT4 /0 60KPU Input Input or Output(*2)
199 PTC3/PINT3 /O 60KPU Input Input or Output(*2)
200 PTC2/PINT2 /0 60KPU Input Input or Output(*2)
201 PTC1/PINT1 /O 60KPU Input Input or Output(*2)
202 | Power GND Power | - - -
203 | DMA DACKO# (0} - High(*1) V4
204 DREQO# I 100KPU Input Input
205 DACKI1# (0} - High(*1) V4
206 DREQI1# I 100KPU Input Input
207 | Interrupt NMI I 100KPU Input Input
208 IRQ1 I 60KPU Input Input
209 IRQ2 I 60KPU Input Input
210 IRQ3 I 60KPU Input Input
211 IRQ4 I 60KPU Input Input
212 | Video VSYNC (6] - Low Low
213 HSYNC (0} - Low Low
214 B (0} 150PD - -
215 G (0} 150PD - -
216 R (0} 150PD - -
217 FPDATI15 (0} - Low Low
218 FPDAT14 (0} - Low Low
219 FPDATI13 (0} - Low Low
220 FPDATI12 (0} - Low Low
221 | Power GND Power | - - -
222 | Video FPDATI11 (6] - Low Low
223 FPDATI10 (0} - Low Low
224 FPDAT9 (0} - Low Low
225 FPDATS (0} - Low Low
226 | Power Vce Power | - - -
227 | Video FPDAT7 (6] - Low Low
228 FPDAT6 (0} - Low Low
229 FPDATS (0} - Low Low
230 FPDAT4 (0} - Low Low
231 FPDATS3 (0} - Low Low
232 FPDAT2 (0} - Low Low
233 FPDATI1 (0} - Low Low
234 FPDATO (0} - Low Low
235 DOTCLK (0} - Low Low
236 MOD (6] - Low Low
237 FPVEEON (0} - Low Low
238 LINE (0} - Low Drive(*3)
239 FRAME (0} - Low Drive(*3)
240 | Power GND Power | - - -
*1 While this is an output pin, it goes into high impedance during a reset operation, and becomes HIGH when there is a pull-up resistance.
After the reset, with the software changing the registers of SH7709A, it outputs (with no pull-up resistance).
*2 Input or output, depending on the settings of the SH7709A registers.
*3 HIGH or LOW, depending on the settings of the SED1355 registers.
*4 Input or LOW, depending on the settings of the Companion Chip registers.
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Table 5-2 Pin Status (CompactFlash Connector)

Pin | Group Name Type | Termination Reset Suspend
1 CompactFlash | GND Power | - - -

2 D3 e Hold Input Input
3 D4 e Hold Input Input
4 D5 e Hold Input Input
5 D6 /o Hold Input Input
6 D7 e Hold Input Input
7 CCEl# O - High High
8 Al0 O - V4 Low
9 COE# O - High High
10 A9 O - V4 Low
11 A8 (6] - z Low
12 A7 (6] - z Low
13 vce Power | - - -

14 A6 (6] - V4 Low
15 AS O - z Low
16 A4 (6] - z Low
17 A3 O - z Low
18 A2 (6] - V4 Low
19 Al (6] - z Low
20 A0 O - z Low
21 DO /o Hold Input Input
22 Dl /o Hold Input Input
23 D2 /o Hold Input Input
24 CWP_IOIS16# I 100KPU Input Input
25 RESERVE - - - -

26 RESERVE - - - -

27 D11 /o 100KPU Input Input
28 D12 /o 100KPU Input Input
29 D13 /o 100KPU Input Input
30 D14 /o 100KPU Input Input
31 D17 /o 100KPU Input Input
32 CCE2# (0] - High High
33 RESERVE - - - -

34 CIORD# (6] - High High
35 CIOWR# O - High High
36 CWE# O - High High
37 CRDY_IREQ# I 100KPU Input Input
38 Vce Power | - - -

39 RESERVE - - - -

40 RESERVE - - - -

41 RESET (6] - High Low
42 CWAIT# I 100KPU Input Input
43 RESERVE - - - -

44 CREG# (0] - High High
45 RESERVE - - - -

46 CBVDI_STSCHG# |1 100KPU Input Input
47 D8 /o 100KPU Input Input
48 D9 /o 100KPU Input Input
49 D10 /o 100KPU Input Input
50 GND Power | - - -
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5.8.6 Power-off

Some systems may require a certain routine to run before the power of the card can be turned off. For these kinds of
systems, the PWOFF# signal can be used to check if the power-off routine is finished. PTDO of SH7709A outputs
to PWOFF#. When the required routine for power-off is finished, PTDO outputs LOW to PWOFF#; as soon as
PWOFF# becomes LOW the power of the system can now be turned off.
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5.9 Serial Communication Interface

The CARD-E09A contains one channel of serial communication interface (Serial 0) and four channels of FIFO-
attached serial communication interface (Serial 1 to 4). Serial 0 and Serial 1 & 2 are built into SH7709A while
Serial 3 & 4 are built into the Companion Chip. Serial 1 can be used as IrDA1.0. Also, Serial 3 and 4 are compatible
with 16550.

CARD-E09A
SH7709A

v

TXDO
Serial 0 RXDO
SCKO
TXDI1
RXD1
TXD2
RXD2
RTS2#
CTS2#

vy

Serial 1/IrDA

v

Serial 2

v

Companion Chip

Serial 3 (16550)

v

TXD3
RXD3
RTS3#
CTS3#
DCD3#
DTR3#
DSR3#
— CLK RI3#

v

Interrupt
Controller

IRQO INTR

v

Serial 4 (16550)

v

TXD4
RXD4
RTS4#
CTS4#
DCD4#
DTR4#
DSR4#
CLK RI4#

v

Baud Rate
Generator

v

INTR

Figure 5-12  Serial Communication Interface Block Diagram
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For detailed information on Serial 0 and Serial 1 & 2, refer to the SH7709A manual.

The following table shows the address of Serial 3 and 4.

Serial 3 (16550)

Register Address

Receive buffer 11000200h

Send buffer

Divisor latch (lower bit)

Enable interrupt register 11000202h

Divisor latch (upper bit)

Interrupt check register 11000204h

FIFO control register

Line control register 11000206h

Modem control register 11000208h

Line status register 1100020Ah

Modem status register 1100020Ch

Scratch pad register 1100020Eh
Serial 4 (16550)

Register Address

Receive buffer 11000300h

Send buffer

Divisor latch (lower bit)

Enable interrupt register 11000302h

Divisor latch (upper bit)

Interrupt check register 11000304h

FIFO control register

Line control register 11000306h

Modem control register 11000308h

Line status register 1100030Ah

Modem status register 1100030Ch

Scratch pad register 1100030Eh

The clocks of Serial 3 and 4 are generated by the Baud Rate Generator. Set the Baud Rate Generator register so that
1.8432 MHz can be supplied to Serial 3 and 4.
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5.10 Parallel Interface

The CARD-E09A's parallel interface has the following characteristics. This interface supports the enhanced
parallel port (EPP) in addition to PS/2 bi-directional direction parallel ports.

CARD-E09A
SH7709A Companion Chip
< » LPTD[0..7]
» STROBE#
> AFD#
IRQO > INIT#
> SLCTIN#
SLCT
PE
ERROR#
ACK#
BUSY
Figure 5-13  Parallel Interface Diagram
5.10.1 Registers
The following registers can be used to control the parallel port.
Parallel Port Data Register
Address = 11000600h
Reset = 00h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
PPD7 PPD6 PPD5 PPD4 PPD3 PPD2 PPDI PPDO
bit Name R/W | Description
7-0 | PPD7-0 R/W | In output mode
[ Write |
The value written to this register is output from LPTD7-0 pins.
[ Read ]

LPTD7-0 pins can be read.

In input mode

[ Write |

There is no impact.

[ Read ]

LPTD?7-0 pins can be read.
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Parallel Port Status Register

Address 11000602h
Reset 00h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
Printer Acknowledge# Out of Printer is Error#
Busy# Paper Selected
bit Name R/W | Description
2-0
3 Error# R The ERROR# pin can be read.
4 Printer is Selected R The SLCT pin can be read.
5 Out of Paper R The PE pin can be read.
6 Acknowledge# R The ACK# pin can be read.
7 Printer Busy# R The reversed value of the BUSY pin can be read.
Parallel Port Control Register
Address 11000604h
Reset = 00h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
Enhanced | Direction Interrupt Select Initialize | Automatic Data
Parallel Enable Printer Printer# Line Feed Strobe
Port Mode
bit Name R/W | Description
0 Data Strobe R/W [ Write |
This bit sets the STROBE# pin.
0: Sets the STROBE# pin to the Tri-state.
1: Uses the STROBE# pin to output LOW.
In the enhanced parallel mode, set this bit to "0".
[ Read |
The reversed value of the STROBE# pin can be read.
1 Automatic Line Feed R/W [ Write ]
This bit sets the AFD# pin.
0 : Sets the AFD# pin to the Tri-state
1 Uses the AFD# pin to output LOW.
In the enhanced parallel mode, set this bit to "0".
[ Read ]
The reversed value of the AFD # pin can be read.
2 Initialize Printer# R/W [ Write |
This bit sets the INIT# pin.
0 : Uses the INIT# pin to output LOW.
1 Sets the INIT# pin to the Tri-state
[ Read ]
The INIT# pin can be read.
3 Select Printer R/W [ Write ]
This bit sets the SLCTIN# pin.
0 : Sets the SLCTIN# pin to the Tri-state
1 Uses the SLCTIN# pin to output LOW.
In the enhanced parallel mode, set this bit to "0".
[ Read ]
The reversed value of the SLCTN# pin can be read.
4 Interrupt Enable R/W | This bit enables or disables interrupt.
0 : Disable
1 : Enable
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bit Name R/W Description
5 Direction R/W | This bit sets the LPTD70 pins to input or output mode.
0 : Output mode
1 : Input mode
6 Enhanced Parallel Port | R/'W [ This bit selects the mode of the parallel interface.
Mode 0 : Bi-directional parallel mode
1 : Enhanced parallel mode
7
Automatic Address Strobe Register (EPP)
Address 11000606h
Reset = 00h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
Address Address Address Address Address Address Address Address
Strobe 7 Strobe 6 Strobe 5 Strobe 4 Strobe 3 Strobe 2 Strobe 1 Strobe 0
Automatic Data Strobe Register (EPP)
Address 11000608h
Reset = 00h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
Data Data Data Data Data Data Data Data
Strobe 7 Strobe 6 Strobe 5 Strobe 4 Strobe 3 Strobe 2 Strobe 1 Strobe 0

5.10.2 Enhanced parallel port

When the Enhanced Parallel Port Mode bit of the Parallel Port Control Register is set to "1", the

CARD-EQ09A's parallel port functions as an enhanced parallel port. In this situation, be sure to set the Data Strobe
bit, the Automatic Line Feed bit, and the Select Printer bit to the values shown in Table 5-3. Also, make sure the
Automatic Address Strobe Register as well as the Automatic Data Strobe Register are accessed only in the
enhanced parallel mode.

Table 5-3

Parallel Port Control Register (EPP Mode)

bit | Function

0 | Data Strobe Be sure to set this bit to "0".
1 | Automatic Line Feed Be sure to set this bit to "0".
2 | Initialize Printer# This bit sets the INIT# pin.
0 : Uses the INIT# pin to output "L".
1 : Turns the INIT# pin to Tri-state.
3 | Select Printer Be sure to set this bit to "0".
4 | Interrupt Enable This bit enables or disables interrupt.
0 : Disable
1 : Enable
5 | Direction don’t care

(=)}

Enhanced Parallel Port Mode

Be sure to set this bitto "1".

7 -
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In the enhanced parallel mode, the SLCTIN#, AFD#, and STROBE# signals are used as the data strobe signal
(DSTRB#), address strobe signal (ADSTRB#), and write cycle indication signal (WRITE#) on the parallel device.
Also, BUSY is used as the WAIT# signal. The other control signals remain the same as in the bi-directional parallel
mode.
In the enhanced parallel mode, access is controlled by the Automatic Address Strobe Register and the Automatic
Data Strobe Register.
® When there is a write to the Automatic Address Strobe Register, the data is output to LPTD[0..7]. At that
moment, WRITE#(STROB#) and ADSTRB#(SLCTIN#) become active.
@ When there is a read from the Automatic Address Strobe Register, LPTD[0..7] can be read in that way. At
that moment, ADSTRB#(SLCTIN#) becomes active.
(® When there is a write to the Automatic Data Strobe Register, the data is output to LPTD[0..7]. At that
moment, WRITE#(STROBE#) and DSTRB#(AFD#) become active.
@ When there is a read from the Automatic Data Strobe Register, LPTD[0..7] can be read in that way. At that
moment, DSTRB#(AFD#) becomes active.
WAIT#(BUSY) is equivalent to IOCHRDY of the ISA bus. When the Automatic Address Strobe Register or the
Automatic Data Strobe Register is accessed, if WAIT# is "L", the cycle will end after it turns to "H".

LPTDI0..7] { ——————
WRITE#

DSTRB#

ADSTRB# \ /

WAITH# ___ /

Figure 5-14  EPP Read Cycle

LPTD[0.7] — —
WRITE# \ /

DSTRB#

ADSTRBH# \ /

WAIT# \ /

Figure 5-15  EPP Write Cycle

40 EPSON Rev.A



CARD-E09A Hardware Manual

5.10.3 Interrupt

When interrupt is enabled by the Parallel Control Register and Interrupt Enable Register 1, the parallel port can
send an interrupt to SH7709A. This interrupt detects the raised edge of ACK# and goes from the Companion Chip
through IRQO to become the SH7709A interrupt. This interrupt signal must be cleared by using Interrupt Status
Register 1.

ACK# | I

IRQO | [
T

Write "0" to Interrupt
Status Register bit 3.

Figure 5-16  Parallel Port Interrupt

5.10.4 Circuitry example

Figure 5-17 shows a circuitry example of the parallel port. The data and control signals require pull-up resistance.

5V
Parallel Port
CARD-EQ09 Connector
STROBE# STROBE#
AFD# * AFD#
INIT# @ INIT#
SLCTIN# © SLCTIN#
SLCT# © SLCT#
PE @ PE
ERROR# @ ERROR#
ACK# ® ACK#
BUSY L BUSY
5V

LPTDO LPTDO
LPTDI1 * LPTDI1
LPTD2 @ LPTD2
LPTD3 @ LPTD3
LPTD4 @ LPTD4
LPTD5 @ LPTD5
LPTD6 @ LPTD6
LPTD7 L LPTD7

Figure 5-17  Parallel Port Interface Example
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5.11 Keyboard/Mouse Interface

The CARD-E09A has a built-in control to allow use of PS/2 keyboard and mouse as they are.
Figure 5-18 is a keyboard controller block diagram. While the following discussion focuses on the keyboard, it
applies to the mouse as well.

KBDATA

Data Bus 4

;

—’ Keyboard Transmit

Keyboard Data Data Register

Transmitting Complete

€—» KBCLK

‘ | Keyboard Receive
Data Register

Keyboard Data
Receiving Complete

» Keyboard Control
Register

P 1 I I@_

< Keyboard Status
Register

Address Bus —® Decoder ’
Control —>

Figure 5-18  Keyboard Controller Block Diagram
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The following registers are available in the keyboard/mouse controller.

Keyboard/Mouse Control Register

CARD-E09A Hardware Manual

Address 11000500h, 11000508h
Reset = 00h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
Keyboard | Keyboard | KBDATA | KBCLK Keyboard
(Mouse) (Mouse) | (MSDATA) | (MSCLK) (Mouse)
Data Data forced forced Interface
Transmitting | Receiving LOW# LOW# RESET#
Complete Complete
Interrupt Interrupt
Enable Enable

bit Name R/W | Description

0 Keyboard(Mouse) R/W | Setting this bit to "0" resets the communication circuit with the
Interface RESET# Keyboard(Mouse). All the flags are reset. If the unit is receiving

data, the reception is stopped immediately; if the unit is sending
data, the transmission is stopped immediately as well.

1

2 KBCLK (MSCLK) R/W | Setting this bit to "0" turns KBCLK (MSCLK) to LOW. This can be
forced LOW# used to prohibit data transmission from the Keyboard(Mouse).

3 KBDATA (MSDATA) | R/'W | Setting this bit to "0" turns KBDATA(MSDATA) to LOW.
forced LOW#

4 Keyboard(Mouse) R/W | This bit enables the interrupt which occurs when data reception from
Data Receiving the Keyboard(Mouse) is finished. The
Complete Interrupt Keyboard(Mouse) Data Receiving Completed flag becomes the
Enable interrupt signal.

5 Keyboard(Mouse) R/W | This bit enables the interrupt which occurs when data transmission
Data Transmitting to the Keyboard(Mouse) is finished. The Keyboard(Mouse) Data
Complete Interrupt Transmitting Completed flag becomes the interrupt signal.

Enable
7-6
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Keyboard/Mouse Status Register

Address = 11000502h, 1100050Ah
Reset = 00h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

Keyboard | Keyboard | Keyboard | Keyboard | Keyboard

(Mouse) (Mouse) (Mouse) (Mouse) (Mouse)
Parity Error Data Data Data Data
Transmitting | Receiving | T2"S™MNE | Receiving

Complete Complete

bit Name R/W | Description

0 Keyboard(Mouse) R When this bit is "1", this indicates data is being received from the
Data Keyboard(Mouse).

Receiving

1 Keyboard(Mouse) R When this bit is "1", this indicates data is being sent to the

Data Transmitting Keyboard(Mouse). This bit is set to (1) when data is written to
Keyboard(Mouse) Transmit Data Register; when data transmission
is finished, it is reset to (0).

2 Keyboard(Mouse) R/W | When this bit is "1", this indicates data reception from the
Data Receiving Keyboard(Mouse) is finished, and the value of Keyboard(Mouse)
Complete Receive Data Register is valid. This bit is reset when "0" is written

to it. If this bit is not reset, the next data cannot be received.

3 Keyboard(Mouse) R/W | When this bit is "1", this indicates data transmission to the
Data Transmitting Keyboard(Mouse) is finished, This bit is reset when "0" is written to
Complete it.

4 Keyboard(Mouse) R Data communication with the Keyboard(Mouse) uses the ODD
Parity Error parity. If the received data has the EVEN parity, this bit is set to "1".

This bit is valid only when Keyboard(Mouse) Data Receiving
Complete is "1".
7-5

Keyboard/Mouse Transmit Data Register

Address = 11000504h, 1100050Ch
Reset = 00h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
KBDW7 KBDW6 KBDW35 KBDW4 KBDW3 KBDW2 KBDW1 KBDWO
(MSDW?7) | (MSDW6) | (MSDW5) | (MSDW4) | (MSDW3) | (MSDW2) | (MSDW1) | (MSDWO0)
bit Name R/W | Description
7-0 | KBDW7-0 W Data transmitted to the Keyboard(Mouse)
(MSDW7-0)

Keyboard/Mouse Receive Data Register

Address = 11000506h, 1100050Eh
Reset = 00h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
KBDR?7 KBDR6 KBDRS5 KBDR4 KBDR3 KBDR2 KBDRI KBDRO
(MSDR7) | (MSDR6) | (MSDRS5) | (MSDR4) | (MSDR3) | (MSDR2) | (MSDR1) | (MSDRO)
bit Name R/W | Description
7-0 | KBDR7-0 R Data received from the Keyboard(Mouse)
(MSDR7-0) This register is valid only when Keyboard(Mouse) Data Receiving
Complete is "1".
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5.11.2 Data reception

This section describes how data is received from the keyboard and mouse (Figure 5-19). While the following
discussion focuses on the keyboard, it applies to the mouse as well.

® When no data is sent to the keyboard and the KBDATA line is inactive (LOW), if there is a dropped edge at
the KBCLK line, this data is determined as the start bit and subsequently no data is sent until the data
reception is finished.

@ Lower the KBCLK line and latch the 9 bits of data. These 9 bits consist of 8 data bits and 1 parity bit.

® Lower the 11th KBCLK line to trigger the data reception complete interrupt and request data from the CPU.
Change the KBCLK line to LOW and prohibit data transmission from the keyboard. No check on the stop
bit is performed.

@ When SH7709A takes in the received data and clears the interrupt, the KBCLK line becomes active (HIGH)
and the next data can be transferred.

5.11.3 Data transmission

This section describes how data is sent to the keyboard and mouse (Figure 5-19). While the following discussion
focuses on the keyboard, it applies to the mouse as well.

@® When the KBDATA line is active (HIGH) and no data is being received from the keyboard, turn the
KBCLK line to become inactive (LOW). If data is being received, wait until the data reception is finished
(interrupt is cleared).

@ Turn the KBCLK line to become inactive (LOW). After 48 usec, turn the KBDATA line to become inactive
(LOW). This means requesting for data transmission to the keyboard, and is equivalent to setting the start
bit.

® After 48 usec, return the KBCLK line to become active again (HIGH), and then wait until the KBCLK line
becomes inactive (LOW).

@ When the KBCLK line becomes inactive (LOW), set the first bit at the KBDATA line. In the same way,
wait for the KBCLK line to lower and then send 10 bits of data until the stop bit

® Ifthe interrupt is enabled, when the 11th clock is lowered, the data transmission complete interrupt occurs.

® SH7709A clears the interrupt.
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5.11.4 Programming

The following is an example on how to program using the keyboard controller.

[Receiving data]

When each bit of data is received from the keyboard, an interrupt occurs at SH7709A. At the same time, because the
Keyboard Data Receiving Complete Interrupt flag of Interrupt Status Register 2 is set, SH7709A can read the
Interrupt Status Register to determine that there is a data reception interrupt. When this is confirmed, data read is
performed using the Keyboard Receive Data Register, and if necessary the

Keyboard Parity Error flag of the Keyboard Status Register is also read. When this is finished, "0" must be written
to the Keyboard Data Receiving Complete of the Keyboard Status Register. This write operation clears the interrupt
and allows for reception of the next data.

[Sending data]
When the Keyboard Data Transmitting flag of the Keyboard Status Register is "0", by writing data to the Keyboard
Transmit Data Register, the data is sent to the keyboard.

5.11.5 Connection example

Figure 5-20 shows a connection example on keyboard/mouse. Usually the keyboard/mouse requires an operating
voltage of 5V, so a 5V power must be supplied to the keyboard/mouse. Also, KBCLK, KBDATA, MSCLK and
MSDATA must be pulled up at 5V. Even though the operating voltage of the CARD-E09A is 3.3V, input of 5V
signal at KBCLK, KBDATA, MSCLK and MSDATA does not cause any problem.

CARD-E09A 5V
Keyboard
SIV Connector
KBCLK
KBDATA *
5V I
Mouse
SIV Connector
MSCLK
MSDATA *

Figure 5-20 Keyboard/Mouse Interface Example

Rev.A EPSON 47



CARD-E09A Hardware Manual

5.12 PCMCIA/CompactFlash Interface

SH7709A can set Area 6 as the PCMCIA interface. The CARD-E09A makes the 3-channel PCMCIA interface
possible through using this feature of SH7709A as well as the Companion Chip. The two channels can be used
outside the CARD-EQ9A and one channel for internal use of the CARD-E09A to connect a CompactFlash card.

CARD-EQ9A
SH7709A
® > A[0.22]
< ® » D[0..15]
Companion Chip
IRQO » CA[23.25]
» A BDATAENA#
» A BADRENA#
» ABCEl#
> ABCE2#
» A BOE#
» A BWE#
» A,BIORD#
A[0..10] <= » A,BIOWR#
D[0..15] €= » A,BREGH#
CCEl# < » A,BRESET
CCE2# +— < A,BRDY IREQ#
Compact COE# « A,BWAIT#
Flash CWE# ¢+—— < A,BWP_IOIS16#
CIORD# <« < A,BBVD1 STSCHG#
Connector CIOWR# +———— < A,BBVD2_SPKR
CREG# < « A,BCDI#
CRESET ¢—— < A,BCD2#
CRDY_IREQ# > < A,BAVSI1
CWAIT# —» < A,BAVS2
CWP_IOIS16# > » A BVPPPGM
CBVDI1 _STSCHG# — » A BVPPVCC
CVce € » A BVCC5#
» A BVCC3#
< SLOT _A,B Vcc
Vce

Figure 5-21 PCMCIA/CompactFlash Interface Block Diagram
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PCMCIA/CompactFlash memory map
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The PCMCIA memory space is 64 MB. On the CARD-E09A, access is via 8 MB of an area of SH7709A (Figure
5-22). It can be selected from the following three areas, by using the Memory Area Select bit of the Slot

Configuration Register.
® 8000000h to 187FFFFFh
@ 8800000h to 18FFFFFFh
® 9000000h to 197FFFFFh

The upper 3 bits are specified by the Slot Memory Address bit of the Slot Address Register.

Like the memory space, the PCMCIA I/O space memory can be selected from the following three areas, by using
the I/O Area Select bit of the Slot Configuration Register.

@® A000000h to 1A7FFFFFh
@ A800000h to 1 AFFFFFFh
® A000000h to 1A7FFFFFh

The upper 3 bits are specified by the I/O Address bit of the Slot Address Register.

PCMCIA Slot Address Register :
Memory Slot Memory Address
Use the Memory Area Select bit of 0000000h _ _
the Slot Address Register to select. SMB < CAZS0CAAUS0 CAZSD
8MB 05 800000h CA25=0 CA24=0 CA23=1
8MB IEOOOOOOh CA25=0 CA24=1 CA23=0
SH7709A Area6
18000000h 3MB 8MB 1; 800000h CA25=0 CA24=1 CA23=1
18800000h SMB 8MB 25000000}1 CA25=1 CA24=0 CA23=0
19000000h SMB 8MB 2; 800000h CA25=1 CA24=0 CA23=1
19800000h 8MB 3;000000}1 CA25=1 CA24=1 CA23=0
1A000000h SMB EMB 35800000}1 CA25=1 CA24=1 CA23=1
1A800000h VB Slot Address Register :
PCMCIA I/O Slot I/O Address
1B000000h 8MB 8MB 0; 000000h CA25=0 CA24=0 CA23=0
1B800000h 0800000h _ _ _
|BFFFEFFh 8MB : CA25=0 CA24=0 CA23=1
8MB IEOOOOOOh CA25=0 CA24=1 CA23=0
Use the Memory Area Select bit of 1800000h _ _
the Slot Address Register to select. SMB < CAZS0CA2UST CAZSL
8MB 25000000}1 CA25=1 CA24=0 CA23=0
8MB 25 800000h CA25=1 CA24=0 CA23=1
8MB 3;000000}1 CA25=1 CA24=1 CA23=0
EMB 35800000}1 CA25=1 CA24=1 CA23=1
Figure 5-22  PCMCIA Bus Memory Map
Rev.A EPSON
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5.12.2

Register

The following indicates the registers of the PCMCIA/CompactFlash interface.

Slot Configuration Register A,B,CF

Address 11000100h, 11000140h, 11000180h
Reset = 00h
| _bit7 | bit6 | bit5 | bit4 | bit3 | bit2 |  bitl | bit0
I/O Area I/O Area Memory Memory Memory
Select Select Area Select | Area Select | Area Select
bit 1 bit 0 bit 2 bit 1 bit 0
bit Name R/W | Description
2,1,0 | Memory Area Select R/W | These bits specify the SH7709A address for the PCMCIA Slot
bit 1,0 (Memory Area).
bit2 bitl bit0
0 0 O Memory Interface Disable
0 0 1 Do not change it.
0 1 0 Do not change it.
0 1 1 18000000h-187FFFFFh
1 0 O 18800000h-18FFFFFFh
1 0 1 19000000h-197FFFFFh
1 1 0 Memory Interface Disable
1 1 1 Memory Interface Disable
3
5,4 | I/O Area Select bit 1,0 | R/W | These bits specify the SH7709A address for the PCMCIA Slot (I/O
Area).
bitl bit0
0 0 I/O Interface Disable
0 1 1A000000h-1A7FFFFFh
1 0 1A800000h-1AFFFFFFh
1 1 1B000000h-1B7FFFFFh
7,6

Slot Address Register A,B,CF

Address 11000102h, 11000142h, 11000182h
Reset = 00h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
Slot I/0 Slot I/0 Slot I/0 Slot Slot Slot
Address Address Address Memory Memory Memory
CA25 CA24 CA23 Address Address Address
CA25 CA24 CA23
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bit Name R/W | Description

2,1,0 | Slot Memory Address | R/W | These bit specify the upper 3 bits of the PCMCIA Slot (Memory
Area) address.

CompactFlash
They are ignored.

6,5,4 | Slot I/O Address R/W | These bit specify the upper 3 bits of the PCMCIA Slot (I/O Area)
address.

CompactFlash
They are ignored.

Slot Status Register A,B,CF

Address = 11000104h, 11000144h, 11000184h

Reset = Not fixed

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
VS2 VS1 READY/ WP CD2 CDl1 BVD2 BVDI1
BUSY#

bit Name R/W | Description

1,0 BVD2, R These bits can be used to read the states of the BVD2 SPKR and
BVDI BVDI1_STSCHG# pins.

BVD2 SPKR BVDI STSCHG# : BVD2bit BVDI bit
LOW LOW : 0
LOW HIGH : 0
HIGH LOW : 1
HIGH HIGH : 1

—_—0 = O

CompactFlash

Only the state of the BVD1 STSCHG# pin can be read. The BVD2
bit is always read as "1".

3,2 CD2,1 R These bits can be used to read the reverse of the states of the CD1#
and CD2# pins.

CD2#pin CDIl#pin : CD2bit CDI1 bit
HIGH HIGH 0 0 No card
HIGH LOW 0 1 No card
LOW HIGH : 1 0 No card
LOW LOW 1 1 Has card

CompactFlash
The CD1 and CD?2 bits are always read as "1".
4 WP R This bit can be used to read the state of the WP_1OIS16# pin.

In the memory card mode,
the state of the write protect switch on the card can be read.

In the I/O card mode,
the value thus read has no meaning.
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bit Name

R/W

Description

5 READY/BUSY#

This bit can be used to read the state of the RDY IREQ# pin.
In the memory card mode,
it can read the state to see whether new data transmission of the
card is possible.
In the I/O card mode,
the value thus read has no meaning.

76 | vs21

These bits can be used to read the states of the VS1 and VS2 pins.

VS2pin VS pin VS2 bit VSI bit
LOW LOW 0 0
LOW HIGH 0 1
HIGH LOW o1 0
HIGH HIGH 1 1

CompactFlash

The VSI1 and VS2 bit are always read as "0".

Power Control Register A,B,CF

Address 11000106h, 11000146h, 11000186h
Reset = 00h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

Card Enable Auto Power Vce3.3V | VecPower | VepPowerl | VPPPower 0

bit Name R/W | Description

1,0 VrrPowerl,0 R/W | These bits controls the power (VPP) of the card.
CompactFlash
Be sure to always set them to "01".

2 VccPower R/W | This bit controls the power (VCC) on/off of the card.
CompactFlash
Be sure to always setitto "1".

3 Vce3.3v R/W | This bit specifies the voltage of the card's power (VCC).

0 : 5V
1 : 33V

CompactFlash
Be sure to always set it to "1".

4

5 Auto Power R/W | When this bit is "0", regardless of the states of the CD1# and CD2#
pins, the power of the card can be controlled by using the four bits
mentioned above. When this bit is "1", the power of the card can be
controlled by using the four bits mentioned above only if both the
CD1# and CD2# pins are LOW. If either of CD1# or CD2# becomes
HIGH, the power of the card is always off. (The control signal
becomes inactive.)
CompactFlash
Be sure to always set it to "0".

6
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bit

Name

R/W

Description

Card Enable

R/W

When this bit is "0", the following signals are in high impedance:
CE2#, CEl#, IORD#, IOWR#, OE#, WE#, REG# and RESET.
Also, buffer control signals change in the following way so that the
address data go into high impedance:

ADRENA#="HIGH”

DATAENA#="HIGH”
Even when this bitis "1", as long as the card's power is not turned on
with
CD2#=LOW and CD1# = LOW, the above signal cannot be driven.

CompactFlash
Be sure to always set it to "1".

General Control Register A,B,CF

Address 11000108h, 11000148h, 11000188h
Reset = 00h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
Card Reset# | 1/0 Card Write REG
Mode Protect Setting
bit Name R/W | Description

0 REG Setting R/W | This bit sets up the REG# pin for the PCMCIA Slot.

0 :  REG# =“HIGH” (Common Memory)
1 :  REG#=“LOW” (Attribute Memory)
When the I/O Area is accessed, REG# becomes LOW.

1 Write Protect R/W | When this bit is set to "1", no write cycle occurs at the Memory
Area. This bit has no relationship with the state of the WP _10IS16#
pin. For the memory card, even if the WP_IOIS16# pin is active, as
long as this bit is "0", no write cycle occurs. Also, write to I/O Area
cannot be prohibited.

4-2

5 I/O Card Mode R/W | When this bit is set to "1", the PCMCIA controller goes into the I/O
card mode; when this bit is set to "0", the controller goes into the
memory card mode.

6 Card Reset# R/W | When this bit is set to "0", the RESET pin becomes active (HIGH).

7
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Card Status Change Register A,B,CF

Address = 1100010Ah, 1100014Ah, 1100018Ah
Reset = 00h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
Card Card Insert Ready Battery Battery
Remove Change Warning Dead or
STSCHG
bit Name R/W | Description
0 Battery Dead or R/W | In the memory card mode:
STSCHG This bit is set to "1" when the BVD1 STSCHG# pin changes
from HIGH to LOW. This bit is reset when "0" is written to it.
In the I/O card mode:
This bit functions in the same way as in the memory card mode.
1 Battery Warning R/W | In the memory card mode:
This bit is set to "1" when the BVD2 SPKR pin changes from
HIGH to LOW. This bit is reset when "0" is written to it.
In the I/O card mode:
This bit is always read as "0".
CompactFlash
This bit can always be read as "0".
2 Ready Change R/W | In the memory card mode:
This bit is set to "1" when the RDY IREQ# pin changes from
LOW to HIGH. This bit is reset when "0" is written to it.
In the I/O card mode:
This bit is always read as "0".
3 Card Insert R/W | This bit is set to "1" when both the CD1# and CD2# pins become
LOW. This bit is reset when "0" is written to it.
CompactFlash
This bit has no meaning.
4 Card Remove R/W | This bit is set to "1" when either the CD1# or CD2# pin become
HIGH. This bit is reset when "0" is written to it.
CompactFlash
This bit has no meaning.
7-5
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Address = 1100010Ch, 1100014Ch, 1100018Ch
Reset = 00h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
Card Card Insert Ready Battery Battery
Remove Interrupt Change Warning Dead or
Interrupt Enable Interrupt Interrupt STSCHG
Enable Enable Enable Interrupt
Enable
bit Name R/W | Description
0 Battery Dead or R/W | If this bit is set to "1", when the Battery Dead or STSCHG bit
STSCHG Interrupt becomes "1", interrupt occurs.
Enable
1 Battery Warning R/W | If this bit is set to "1", when the Battery Warning bit becomes "1",
Interrupt Enable interrupt occurs.
CompactFlash
Be sure to always set this bit to "0".
2 Ready Change R/W | If this bit is set to "1", when the Ready Change bit becomes "1",
Interrupt Enable interrupt occurs.
3 Card Insert Interrupt R/W If this bit is set to "1", when the Card Insert bit becomes "1",
Enable interrupt occurs.
CompactFlash
Be sure to always set this bit to "0".
4 Card Remove Interrupt | R/'W If this bit is set to "1", when the Card Remove bit becomes "1",
Enable interrupt occurs.
CompactFlash
Be sure to always set this bit to "0".
7-5

The PCMCIA/CompactFlash interface is accessed via Area 6 of SH7709A. Area 6 of SH7709A as well as PTG7
must be set as follows:

Area 6 Access method PCMCIA
Bus width 16bit
Wait number 2 wait insertion
Idle cycle 2 idle cycle insertion
Address-OE#/WE# assert delay 1.5 cycle delay
OE#/WE# negate-address delay 3.5 cycle delay

PTG7 Pin function Other function IOIS16#
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5.12.3 Timing

The timing of the PCMCIA/CompactFlash interface is shown in Figure 5-23 and Figure 5-24.

k Tc J
i 7
Address
REG# R R
k—— Tsu(A) Th(A) k—3)
CE# \ /
Tsu(CE) ! Tw ! Th(CE)
OE# \ /
WE#
Tv — Td K
WAIT# \_____ /
Tds(R) k 3 Tdh(R)
Data (Read) { —
Figure 5-23  PCMCIA Memory Read Timing
L Tc J
K 7
Address
REG# A A
k3 Tsu(a) Th(A)
CE# \ /
OE#
Tw
Tsu(CE) Th(CE)
WE# \ /
3 Tv Td k
WAIT# \ /
k——{ Tds(W) < Tdh(W)
Data (Write) — —
Figure 5-24  PCMCIA Memory Write Timing
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Table 5-4 PCMCIA Memory Read/Write Timing
Parameter Symbol min. typ. max. | unit
Cycle Time Tc 17 CKIO
Address Setup Time Tsu(A) 6 CKIO
CE# Setup Time Tsu(CE) 6 CKIO
Address Hold Time Th(A) 3 CKIO
CE# Hold Time Th(CE) 3 CKIO
OE#/WE# Pulse Width Tw 8 CKIO
WAIT# Valid from Tv 4 CKIO
OE#/WE#
OE#/WE# Hold Time Td 4 CKIO
from WAIT# Inactive
Data Setup Time (Read) | Tds(R) 0.5 CKIO
Data Hold Time (Read) Tdh(R) 0 CKIO
Data Setup Time (Write) | Tds(W) 6 CKIO
Data Hold Time (Write) | Tdh(W) 3 CKIO

5.12.4 Slot Power On/Off Signals

CARD-E09A Hardware Manual

The relationship between each bit of the Power Control Register and the power control signals is indicated in Table
5-5. However, if the Auto Power bit is "1", when either the CD1# pin or CD2# pin becomes HIGH, the following is
true regardless of the register settings: VPPPGM = LOW, VppVccC = LOW, Vcc5# = HIGH, and Vcc3# = HIGH.

Table 5-5 PCMCIA Power Control
Register settings Power control signals
vce3.3V | VecPower | VPPPowerl | VepPowerO | VPPPGM VPPVcc vces# Vce3#
X 0 X X L L H H
0 1 0 0 L L L H
1 1 0 0 L L H L
0 1 0 1 L H L H
1 1 0 1 L H H L
0 1 1 0 H L L H
1 1 1 0 H L H L
0 1 1 1 L L L H
1 1 1 1 L L H L

The following indicates the condition for each of the power control signals to become active.

power_on =VccPower X (AutoPower + (CDI# X CDZ#))

VPPVCC = power _on X VppPower( x VppPowerl

VPPPGM = power on X VppPower( x VppPowerl

VCC5%= power _on +Vcc33V

VCC3#= power on+Vecc33V
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The conditions for turning the control signals for the slot (CE1#, CE2#, OE#, WE#, IORD#, IOWR#, REG#, and
RESET) to high impedance are listed in the following formula:

card _in = CDI# x CD2#
enable = card _in X power _on % CardEnable

When enable is "1", the control signal is driven; when it becomes "0", the control signal goes into high
impedance.
When this happens, the following is true: ADRENA# = HIGH and DATAENA# = HIGH.

5.12.5 Slot Signals at Power-Off

When no card is inserted in the slot or power of the slot is turned off, the signals to the slot are as follows:
Output signals (CE1#, CE2#, OE#, WE#, IORD#, IOWR#, REG#, and RESET):
Because these signals are driven by the power of the slot, when the power is turned off they cannot be driven.
Input signals (RDY_IREQ#, WAIT#, WP_IOIS16#, BVD1_STSCHG#, and BVD2_SPKR):
These signals are masked inside the CARD-E09A to become HIGH. The internal pull-up resistance is
separated.
Input signals (CD1#, CD2#, AVS1, and AVS2):
These signals continue to function even when the power of the slot is turned off.

5.12.6 Slot Power-On/Off Timing

Figure 5-25 indicates the timing of the power on/off of the slot. To follow the PCMCIA/JEIDA standards, the
power on/off must be controlled in the following way.
-- Power-On --
@® When a card is inserted (CD1# and CD2# pins both become LOW), the interrupt becomes active.
@ Turn on the power of the slot.
® After approximately 101 msec of the power on, turn the signal of the slot to become active.
At this moment, the card reset must be active. (Before this, CardReset# must be set to "0".)
@ After 10 usec, turn the reset to become inactive.
® Access to the slot can begin 20 msec after the reset becomes inactive.
-- Power-Off --
@ After 1 usec when access to the slot is finished, turn the signal to the slot to high impedance.
@ After the signal to the slot is turned to high impedance (min. 0 sec), turn off the power of the slot.
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The pull-up resistance in the card causes The pull-up resistance in the card causes
CE#1 and CE#2 to become HIGH. CE#1 and CE#2 to become HIGH.
Power of slot
CE1#,2# |
RESET | I
Signal to slot / \
A\ /
CD1#,2# |
A A A A | | A A V' N
| 101msec Jsec F>
nterrupt
10psec Ousec
VccPower=1 20msec

Card Enable=1
Card Reset#=1

Access begins

Access ends

Card Enbale=0

VccPower=0

Figure 5-25 PCMCIA Power-On/Off Timing

5.12.7 Slot Auto Power-On/Off Timing

When Auto Power is set to "1", depending on the detection result of the card, the power of the slot is controlled
automatically. However, it controls only the power's on/off operation but not its timing. The power on/off timing
must be controlled from the software, as shown in Figure 5-26 PCMCIA Power-On/Off Timing.

Figure 5-27 shows the Auto Power-On timing. When the card is inserted (both CD1# and CD2# pins become

LOW), the interrupt becomes active and at the same time the power of the slot is turned on. Except for power-on, all
other operations must be handled by the software.
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Power os slot

CE1#,2# I—
RESET |

Signal to slot ) —

CD1#,2# |

A 101msec A A A
Interrupt 4—‘

10psec

Auto Power-On 20msec

Card Enable=1
Card Reset#=1

Access begins

Figure 5-26  PCMCIA Auto Power-On Timing

Figure 5-27 shows the Auto Power-Off timing when the card is removed. When the card is removed (either the
CD1# or CD2# pin becomes HIGH), the interrupt becomes active and at the same time the PCMCIA signals change
as follows:

« Signal to the signal goes into high impedance.

« All power on/off signals are off.

+ ADRENA# becomes HIGH and DATAENA# also becomes HIGH.

Power os slot

CE1#,2#

RESET I

Signal to slot

N/

CDI#24# I

VN

Interrupt
Auto Power-Off
Figure 5-27 PCMCIA Auto Power-Off Timing

Subsequently, when the card is inserted, the power becomes on. At this moment signals to the card must go into
high impedance. To do so, Card Enable must be preset to "0".

5.12.8 Interrupt

Only when set at the I/O mode the RDY IREQ# of the PCMCIA/CompactFlash interface functions as the interrupt
signal. The IREQ# and state change interrupt of the three channels become SH7709A interrupt according to IRQO.
Cause of the interrupt can be determined by Interrupt Status Registers 1 and 2. The IREQ# input is output directly
to IRQO. Because SH7709A is set as "IRQO Interrupt Detection at LOW Level", the interrupt from the card must
also be the level interrupt.
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5.12.9 Connection example

Figure 5-28 shows a PCMCIA connection example. In this example, the address and data are connected to the
buffer so as to enable live wire insertion/removal of the card. DATAENA# is used to control the gate of the data
buffer, and RD/WR# to control its direction. For control of the gate of the address buffer, ADRENA# can be used.

Be sure to supply power of the PCMCIA Slot A (VcC) to SLOT_A_Vcc of CARD-E09A, and power of the
PCMCIA Slot B (Vcc) to SLOT_B_Vcc.

Table 5-6 shows the power control signal as well as its relationship with the power voltage of the slot.

Table 5-6 PCMCIA Power Control

VPPPGM | VPPVcc Vcos# Vce3# Vcc Vpp
(SLOT Vco)

L L H H oV oV
L L L H 5V oV
L L H L 3.3V [\
L H L H 5V 5V
L H H L 3.3V 3.3V
H L L H 5V 12V
H L H L 3.3V 12V
L L L H 5V oV
L L H L 3.3V [\
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CARD-E09A Data Buffer PCMCIA Slot
D[0..15] D[0..15]
RD/WR# DIR

DATAENA# G#
Address Buffer
AJ0..22] AJ0..25]
CA[23..25]
ADRENA# G#
CEl# CEl#
CE2# CE2#
OE# OE#
WE# WE#

IORD# IORD#
IOWR# IOWR#
REG# REG#
RESET RESET
RDY_IREQ# RDY_IREQ#
WAIT# WAIT#
WP_IOIS16# WP_IOIS16#
BVDI1_STSCHG# BVDI1_STSCHG#
BVD2 SPKR BVD2 SPKR
CD1# CD1#

CD2# CD2#

AVS1 AVSI1
AVS2 AVS2

SLOT_Vcc
VrPPGM Power Vce
VerVce Vrp

Vec5#

Vec3#

Figure 5-28  PCMCIA Connection Example
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5.12.10 CompactFlash

The CARD-E09A provides a connector for CompactFlash cards. A CompactFlash card can be used simply by
inserting it into the connector.

The Vcc of the CARD-E09A provides the power to the CompactFlash card. For this reason, VCC must meet the
rating requirements of CompactFlash cards. Also, as the CARD-E09A does not control the power of the
CompactFlash interface, inserting or removing a CompactFlash card can only be performed when the power of the
CARD-E09A is turned off.
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5.13 ISA Interface

5.13.1 Overview

The CARD-E09A supports ISA interface to allow for easy use of controller, etc. on the ISA bus. The Companion
Chip generates ISA interface signals from the control signal output from SH7709A. The ISA interface supports the
following functions:

» Read/write of 8- or 16-bit memory devices

» Read/write of 8- or 16-bit I/O devices

« Insertion of hardware wait cycle based on [IOCHRDY
« Interrupt

The following ISA bus functions are not supported:
» External bus master cycle
» Refresh cycle
« DMA (CARD-EQ9A and ISA bus differ in how their DMA functions)

5.13.2 Signals
The CARD-E09A does not have all of the ISA bus signals. The ISA interface signals are listed as follows:

RESETDRV Initializes devices on the ISA bus interface.

AJ0..21], CA[22..23] Addresses of memory and I/O devices

D[0..15] Data bus between memory and I/O devices and SH7709A

SBHE# Indicates the upper 8 bits on the data bus is valid.

MEMR# This signal permits memory device to drive data on the bus.

MEMWH# This signal instructs the memory device to take in data on the bus.

IOR# This signal permits the I/O device to drive data on the bus.

IOW# This signal instructs the I/O device to take in data on the bus.

MEMCS16# This is an input signal to determines whether SH7709A can perform the 16-bit
memory transmission.

I0CS16# This is an input signal to determines whether SH7709A can perform the 16-bit I/O
transmission.

IOCHRDY If the I/0 device as well as memory on the ISA interface need to stretch the bus cycle,

this can be accomplished by setting this signal to LOW as soon as a valid address and
command is detected.

IRQ[1..4] This signal requests for interrupt from the device on the ISA bus interface.

ISADATAENA# This signal controls the gate of a buffer if the buffer is placed at the data bus between
the CARD-EOQ9A and the device on the ISA bus interface,

RD/WR# This signal controls the direction of a data bus buffer if it is placed.

The following signals are not supported:

SMEMR#, SMEMW#, AEN, DRQ, DACK#, TC, REFRESH#, MASTER#, SCLK, OSC, IOCHCK#, WS0#,
BALE
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CARD-E09A
SH7709A

A[0..21]
D[0..15]

\ A 4

S

Companion Chip

v

CA[22..23]

SBHE#
MEMR#
MEMW#
IOR#

IOW#
MEMCS16#
IOCS16#
IOCHRDY
RESETDRV

vV vvYwyy

v

v

ISADATAENA#

S

IRQ[1..4]

Figure 5-29  ISA Bus Interface Diagram

5.13.3 ISA interface memory map

While memory space and I/O space exist on the ISA bus, SH7709A contains only the memory space. Because of
this difference, the 4 MB from 1B800000h to IBBFFFFFh of SH7709A is mapped to the memory space of the ISA
interface; and the 4 MB from 1BC00000h to 1BFFFFFFh is mapped to the I/O space. Because the ISA bus space is
16 MB, the address's upper two bits is specified by the ISA Address Register (Figure 5-30).
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ISA Address Register :
SH7709A Area6 ISA Memory 15A Memory
18000000h AMB 000000h SA23=0 SA22=0
4MB 45000001] SA23=0 SA22=1
4MB 8500000}1 SA23=1 SA22=0
1B800000h AMB 4MB CE 00000k SA23=1 SA22=1
FFFFFFh
1BC00000h AMB
IBFFFFFFR ISA Address Register :
ISA 1/O ISAT/O
4MB OZOOOOOh SA23=0 SA22=0
4MB 4500000}1 SA23=0 SA22=1
4MB 85000001] SA23=1 SA22=0
4MB CE 00000k SA23=1 SA22=1
FFFFFFh
Figure 5-30  ISA Bus Memory Map

For example, when the ISA Address Register's ISA Memory SA23 is set to "0" and the ISA Memory SA22 to "1"
and then 1B800000h is accessed, this means accessing the memory address 400000h of the ISA interface. When the
ISA Address Register's ISA I/0 SA23 is set to "0" and the ISA 1/0 SA23 to "0" and then 1BCO03FOh is accessed,
this means accessing the I/0 address 0003FFh of the ISA interface. While the I/O space of the ISA bus is 64 KB, the
I/O space of the ISA interface for the CARD-E09A is same as the memory space at 16 MB.

5.13.4 Registers
The ISA Address Register is shown as follows.

ISA Address Register
Address 11000780h
Reset = 00h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
ISA Bus ISAT/O ISAT/O ISA ISA
Interface SA23 SA22 Memory Memory
Enable SA23 SA22
bit Name R/W Description
1,0 | ISA Memory SA23,22 | R/W | These bits specify the upper 2 bits of the ISA Memory space's
address.
3,2
54 | ISAT/O SA23.22 R/W | These bits specify the upper 2 bits of the ISA /O space's address.
6
7 ISA Bus Interface R/W This bit enables or disables the ISA Bus Interface, as follows:
Enable 0 : ISA Bus Interface Disable
1 : ISA Bus Interface Enable
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While the ISA interface is accessed via area 6 of SH7709A, to maintain compatibility area 6 and PTG7 of
SH7709A must be set as follows:

Area 6 Access method PCMCIA
Bus width 16bit
Wait number 2 wait insertion
Idle cycle 2 idle cycle insertion
Address -OE#/WE# asserted delay 1.5 cycle delay
OE#/WE# negate address delay 3.5 cycle delay

PTG7 Pin function Other functionlOIS16#

5.13.5 Timing
The ISA interface timing is shown in Figure 5-31 and Figure 5-32.

Tc

Tw

[
K

Address X
|

NV S

Tsu(A) Th(A)

MEMR#
IOR#

7
N

MEMW#
IOW#

Tv F— Td K
IOCHRDY \ /
Tds(R) K 3 Tdh(R)

Data (Read) { ————
Tbs k———{ Tbh

MEMCS16#
IOCS16# A A

Figure 5-31 ISA Read Timing
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L Tc J

> g
Address X X

k—— Tsu(A) Th(A) k—
MEMR#
IOR#

Tw
MEMW#
[OW# \ /
—{ Tv Td k
[OCHRDY \ /
k———{ Tds(W) <3| Tdh(W)
Data (Write) — ——
Tbs k———{ Tbh

MEMCS16# X X
10CS16#

Figure 5-32  ISA Write Timing

Table 5-7 ISA Read/Write Timing

Parameter Symbol min. typ. max. | unit
Cycle Time Tc 17 CKIO
Address Setup Time Tsu(A) 6 CKIO
Address Hold Time Th(A) 3 CKIO
Command Pulse Width Tw 8 CKIO
IOCHRDY Valid from Tv 4 CKIO
Command

Command Hold Time Td 4 CKIO
from IOCHRDY Active

Data Setup Time (Read) | Tds(R) 0.5 CKIO
Data Hold Time (Read) Tdh(R) 0 CKIO
Data Setup Time (Write) | Tds(W) 6 CKIO
Data Hold Time (Write) | Tdh(W) 3 CKIO
MEMCS16#/10CS16# Tbs 2 CKIO
Setup Time

MEMCS16#/10CS16# Tbh 0 CKIO
Hold Time

For detailed information on each of the parameters, see the "AC characteristics" section.
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5.13.6 Connection example

Figure 5-33 shows a memory device connection example.

While there are two types of ISA bus addresses, LA[17:23] and SA[0..19], the CARD-E09A does not distinguish
them. For the address of the memory device, connect each bit compatible with CA[22..23] and [0..21]. Because the
CARD-E(Q9A does not have BALE and REFRESH#, be sure to pull up these signals of the memory device.
MEMCS16# and IOCHRDY require pull-up resistance.

CARD-E09A Memory device
CA[22..23] LA[22..23]
AJ0..21] LA[17..21]
E SA[0..19]
DJ[0..15] SD[0..15]
SBHE# SBHE#
3.3V BALE
t REFRESH#
MEMR# MEMR#
MEMW# MEMW#
3.3V
MEMCSI16# % MEMCSI16#
IOCHRDY IOCHRDY
RESETDRV RESET

Figure 5-33  Memory Device Connection Example

Since SMEMR# and SMEMW# do not exist in the CARD-EQ09A, if they are required they must be generated
outside the CARD-EQ9A. A circuitry example is shown in Figure 5-34.

A20 —Q
A21 —Q
CcA22 —=OC
CA23 —Q

MEMR# ._D_ SMEMRj#

SMEMW#

MEMW#
Figure 5-34 SMEMR# & SMEMW# Generation Example

Figure 5-35 shows an I/O device connection example. Since AENI does not exist in the CARD-E09A, be sure to
apply pull-down at the I/O device. IOCS16# and IOCHRDY require pull-up resistance. The IRQ output of the I/O
device can be input to IRQ[1..4] of the CARD-E09A.
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CARD-E09A 1/0 device
AJ0..9] SA[0..9]
DJ[0..15] SD[0..15]
SBHE# SBHE#
A1
IOR# IOR#
IOW# IOW#
3.3V
I0CS16# gi IOCS16#
IOCHRDY IOCHRDY
IRQ IRQ
RESETDRV RESET

Figure 5-35  1/O Device Connection Example

The above connection example shows use of a 3.3V operating voltage of the device on the ISA interface. To
operate at 5V, a buffer must be added in order to convert level of the data bus and IRQ. Because MEMCS16#,
IOCS16# and IOCHRDY use the 5V trelant input, this requires only a pull-up operation to 5V; there is no need to
add a buffer.

If a buffer is placed on the data bus to enable 5V operation or to remove the problem of insufficient drive power,
ISADATAENA# can be used to control the gate of the buffer, and RD/WR# to control its direction.
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The CARD-E09A comes with the LCD controller SED1355 which has a CRT interface built in. For detailed
information of this interface, refer to the SED1355 manual.

SED1355 is mapped to area 5 of SH7709A

Rev.A
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CARD-E09A
SH7709A SED1355

CS5# CSH RED » R

A22 M/R# GREEN > G
A[0..20] > AB[0.20] BLUE » B
D[0..15] |« » DB[0..15] HSYNC » HSYNC

BS# BS# VSYNC > VSYNC

RD/WR# RD/WR#

RD# RD# FPDATI0..15] » EPDAT[0..15]
WEO# WEO# FPSHIFT » DOTCLK
WEI# WEI# FPFRAME > FRAME
WAIT# WAIT# FPLINE » LINE

RESETP# RESET# DRDY > MOD

CKIO BUSCLK

Selector LCDPWR » FPVEEON
CLKI
PTE2 1
PTD3 » IREF IREF =@
: *
o O H*+ N n
PTE7 SUSPEND# <QEZ2S5S
S5z285
16Mbit
EDO-DRAM
EXTCLKI
PTDI » FPVCCON
Figure 5-36  CRT/LCD Interface System Diagram
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Area 5
14000000h 4MB SED1355/Register
14400000k AMB SED1355/Memory
14800000h
Rz A=
17FFFFFFh
Figure 5-37  SH7709A Memory Map (SED1355)

The CARD-E09A makes use of several ports of SH7709A to control SED1355 and CRT/LCD interface.

Table 5-8 SH7709A Port Assignment

Port Control

PTE7 This port controls the SUSPEND# pin of SED1355. When PTE7 is turned to LOW,
SED1355 enters into the hardware-based suspend mode. During a reset operation,
the pull-up resistance turns this port to HIGH.

PTD3 This port controls the fixed current circuitry of the CRT interface. When PTE?7 is
turned to HIGH, the fixed current circuitry is turned off. During the low power
consumption mode (such as standby) or when the CRT interface is not used, be sure
to set this port to HIGH. During a reset operation, the pull-up resistance turns this
port to HIGH.

PTD1 This port controls the logic power of LCD.

During a reset operation, the pull-up resistance turns this port to HIGH.
PTE2 This port selects the CLKI clock of SED1355.
When PTE2 is HIGH, CLKI has CKIO input.
When PTE2 is LOW, CLKI has EXTCLKI input.
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5.15 AD/DA

SH7709A contains a 8-channel A/D converter and a 2-channel D/A converter. On the CARD-E09A, the AN4,
ANS, DAO, A/D2 channel of DAI1, and D/A2 channel are directly connected to the connectors. For detailed
information and operation on the A/D converter and the D/A converter, refer to the SH7709A manual.

CARD-E09A
SH7709A
Request for A/D converter
Rl 10 bits ; ﬁgg
D/A converter
8 bits ; g ﬁ(l)

Figure 5-38  AD/DA Block Diagram

To prevent unusual voltage (such as excessive power surge) to damage the analog input pins (AN4,5), be sure to
connect a protection circuitry such as the one shown in Figure 5-39.

CARD-E09A

Vce

AN4,5

>

Figure 5-39  Analog Input Pin Protection Circuitry Example
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5.16 Port

While SH7709A contains many I/O ports, the CARD-E09A can use the ports for generic input/ouput as shown in
Figure 5-40. All of these ports allow for input (pull-up resistance can be turned on or off) or output. During a reset
operation to return to the initial state, the pull-up resistance is turned on (as input). Also, these ports also function as
SH7709A's port interrupt request input.

CARD-EQ09A
SH7709A

PTC7/PINT7
PTC6/PINT6
PTCS/PINTS
PTC4/PINT4
PTC3/PINT3
PTC2/PINT2
PTC1/PINT1

Port C

A A A A A A A
Yy VYyYYYYY

Figure 5-40  Port Diagram
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5.17 SH7709A Bus

On the CARD-E09A, because the following signals are directly output to the connector from SH7709A, area 2 of
SH7709 can be used outside of it.

AJ0..25] Address output
CARD-E09A D[0..15] Data input/output
SH7709A CS2# Area 2 chip select signal
BS# Bus cycle start signal
> A[0..25] WAITH# Wait state request signal
< » D[0..15] RD/WR#  Data input/output direction signal
RD# Read strobe signal
> CSO# WEO# Write strobe signal for D[0..7]
> BS# WE1# Write strobe signal for D[8..15]
WAIT# CKIO Clock output
> RD/WR# RESETP# Power-on reset request
> RD# RESETM# Manual reset request
> WEO#
> WEIl#
» CKIO
RESETP#
RESETM#

Figure 5-41  SH7709A Bus Diagram

When area 2 is used externally, the memory that can be connected is normal memory such as SRAM and ROM; the
data bus is 8- or 16-bit at Little Endian.

Functions that can be set at SH7709A (such as wait number) are reflected as they are.

For detailed information on timing, etc., refer to the SH7709A manual.

WAIT#

The external circuitry can insert the wait state by turning WAIT# to become active. WAIT# is also used inside the
CARD-E09A, and wired door with WAIT# from the connector. For this reason, outside the CARD-E09A it must be
driven at open-drain. However, because signal raise at usual open-drain is slow, timing check becomes difficult. In
this situation, driving WAIT#, as shown in Figure 5-42, can be a solution. In this example, the software wait (wait
inserted by registers of SH7709A) inserts two waits by using the three-wait, WAIT# input. The external device does
not drive WAIT# when CS2# is inactive.(O in the figure). When CS2# becomes active, drive WAIT# to become
HIGH or LOW. (@ in the figure). And, set WAIT# to LOW at the fourth Tw raised edge so that "L" sampling is
performed (@ in the figure). Next, to end the cycle, set WAIT# to HIGH at T2's raised edge so that "H" sampling
is performed (@ in the figure). Finally, when CS2# becomes inactive, stop the WAIT# drive (® in the figure).
Wait# is pulled up inside the CARD-E09A. Because WAIT# is input into SH7709A as it is, be sure to use it as the
signal which has secured the setup and holdtime of CKIO.
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Wait  insertion
using WAIT#
T | Tw | Tw | T™w | Tw | Tw | T2
ckio \_/ /L
BSH# N/
cs2# |\ /
RD/WR# X X
During read RD# |\
During ~ WEn# |\
WAITH# \ ANIPS o/ ¥

@
Figure 5-42  WAIT# Example
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5.18 Baud Rate Generator

The Companion Chip built into the CARD-E09A use the Baud Rate Generator (BRG) to generate UART (Serial 3
and 4) and 8254 clocks through CKIO.

o Channel 0 Prescaler o Channel 0 Baud Rate Generator
Q10Q0 Q90807060504030201Q0
. t
Y Y YYYYYYYY
Selector Selector *81{608?21\(/)133)
CHOPRE CHOBRG CHOBRG
SEL1,0 N8 to 0 SEL2 to 0
P Channel 1 Prescaler o Channel 1 Baud Rate Generator
Q10Q0 Q90807060504030201Q0
Y Y YYYYYYYY
CHOCKOUT
_»
Selector Selector (8MHz)
CHI1PRE CHI1BRG CHI1BRG
SEL1,0 N8 to 0 SEL2 to 0
Figure 5-43  BRG Block Diagram (1)
CHOCKOUT 2-split .
Serial 3 CLK
—>
Serial 3 __| |
Standby
S Z'Spll“ |, Serial 4 CLK
cyele (1.8432MHz)
Serial 4 |
Standby
C8}1§/[11({:K)OUT ®—>n-split 8254
(8MHz 2-split Keyboard 8254 ChO Clock cycle [ ChO CLK
cycle [ Controller CLK Select bit 1,0 >
Keyboard AMH
Controller __| | ( 2) 8254 ChO Clock __| |
Standby Standby
2-split Mouse .
®—> cycle [ Controller CLK n-split 8254
Mouse (4MHz) 8254 Chl Clock cycle [ Chl CLK
Controller — | Select bit 1,0 >
Standby > solit PCMCIA/ 8254 Chl Clock __| |
“Spi Compact Flash Standby
cycle >
PCMCIA/ Controller CLK »{n-split
>
C‘;rlnpﬁm — 1 (4MHz) 8254 Ch2 Clock cycle [ fth;'CLK
as Select bit 1,0 ——]
Controller
Standby 8254 Ch2 Clock ____ %
Standby

Figure 5-44  BRG Block Diagram (2)
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5.18.1 Registers

The following registers can be used at the BRG to set the output frequency.

CHOBRG Control Register 0

Address 11000800h
Reset = FFh
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
CHOBRG | CHOBRG | CHOBRG | CHOBRG | CHOBRG | CHOBRG | CHOBRG | CHOBRG
N7 N6 N5 N4 N3 N2 N1 NO
bit Name R/W | Description
7-0 | CHOBRGN7-0 R/W | These bits set the split cycle ratio of the channel 0 baud rate
generator. The split cycle ratio is set up using the 9 bits from
CHOBRGNS8 to CHOBRGNO, but 8 out of the 9 bits are set using
these registers. Be sure to set the output signal CHOCKOUT of the
channel 0 baud rate generator to 3.6864 MHz. At the Companion
Chip, the signal CHOCKOUT with 2-split cycle becomes the base
clock of Serial 3 and 4.
The initial value of this register is "FFh".
CHOBRG Control Register 1
Address 11000802h
Reset = 01h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
CHOBRG | CHOBRG | CHOBRG | CHOPRE CHOPRE CHOBRG
SEL2 SEL1 SELO SEL1 SELO N8
bit Name R/W Description
0 CHOBRGNS8 R/W This bit sets the uppermost bit of the split cycle ratio of the channel
0 baud rate generator. Its initial value is "1".
1
3,2 | CHOPRESEL1,0 R/W These bits set the split cycle ratio of the channel 0 pre-scaler.
CHOPRESEL1,0
0,0 11
0,1 12
1,0 14
1,1 . Stops clock at CHOBRG.
6,5,4 | CHOBRGSEL2,1,0 R/W These bits select the clock output capture position of the channel 0

baud rate generator. The split cycle ratio of pre-scaler, the split
cycle ratio of the baud rate generator, and this capture position
together determine the frequency of CHOCKOUT.
CHOBRGSEL2,1,0

CHOBRGSEL2,1,0

0,0,0 : CHOBRGQ6
0,0,1 . CHOBRGQ5
0,1,0 CHOBRGQ4
0,1,1 CHOBRGQ3
1,0,0 CHOBRGQ2
1,0,1 CHOPREQ1(2-split cycle of CKIO)
1,1,0 CHOBRGQS8
1,1,1 CHOBRGQ7
7
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CHO Test Control Register

Address
Reset =

11000804h

00h
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This register is used for testing the Companion Chip. During normal operation, this register has no meaning.

CHO Test Status Register 0

Address
Reset =

11000806h
Not fixed

This register is used for testing the Companion Chip. During normal operation, this register has no meaning.

CHO Test Status Register 1

Address
Reset =

11000806h
Not fixed

This register is used for testing the Companion Chip. During normal operation, this register has no meaning.

CHI1BRG Control Register 0

Address 11000808h
Reset = FFh
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
CHIBRG | CHIBRG | CHIBRG | CHIBRG | CHIBRG | CHIBRG | CHIBRG | CHIBRG
N7 N6 N5 N4 N3 N2 N1 NO
bit Name R/W | Description
7-0 | CHIBRGN7-0 R/W | These bits set the split cycle ratio of the channel 1 baud rate

generator. The split cycle ratio is set up using the 9 bits from
CH10BRGN to CHI0BRGNO, but 8 out of the 9 bits are set using
these registers. Be sure to set the output signal CHICKOUT of the
channel 1 baud rate generator to 8 MHz. At the Companion Chip,
the CHICKOUT signal with 2-split cycle becomes the base clock of
the keyboard/mouse controller.

CHI1BRG Control Register 1

Address 1100080Ah
Reset = Olh
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
CHIBRG | CHIBRG | CHIBRG | CHIPRE CHI1PRE CH1BRG
SEL2 SEL1 SELO SEL1 SELO N8
bit Name R/W Description
0 CHIBRGNS8 R/W This bit sets the uppermost bit of the split cycle ratio of the channel
1 baud rate generator. Its initial value is "1".
1
3,2 | CH1PRESEL1,0 R/W These bits set the split cycle ratio of the channel 1 pre-scaler.
CHI1PRESELL,0
0,0 11
0,1 12
1,0 1/4
1,1 Stops clock at CHIBRG.
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bit Name R/W Description

6,5,4 | CHIBRGSEL2,1,0 R/W These bits select the clock output capture position of the channel 1
baud rate generator. The split cycle ratio of pre-scaler, the split
cycle ratio of the baud rate generator, and this capture position
together determine the frequency of CHICKOUT.
CH1BRGSEL2,1,0

CH1BRGSEL2,1,0

0,0,0 : CHIBRGQ6
0,0,1 : CHIBRGQS
0,1,0 : CHIBRGQ4
0,1,1 : CHIBRGQ3
1,0,0 : CHIBRGQ2
1,0,1 . CHIPREQI(2-split cycle of CKIO)
1,1,0 : CHIBRGQ8
1,1,1 :  CHIBRGQ7

7

CHI1 Test Control Register

Address = 1100080Ch
Reset = 00h

This register is used for testing the Companion Chip. During normal operation, this register has no meaning.

CHI1 Test Status Register 0

Address = 1100080Eh
Reset = Not fixed

This register is used for testing the Companion Chip. During normal operation, this register has no meaning.

CHI1 Test Status Register 1

Address = 1100080Eh
Reset = Not fixed

This register is used for testing the Companion Chip. During normal operation, this register has no meaning.

Power Management Register

Address = 11000700h
Reset = 00h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
8254 Ch2 | 8254 Chl 8254 Ch0 | PCMCIA/ Mouse Keyboard Serial 4 Serial 3
Clock Clock Clock Compact | Controller | Controller Standby Standby
Standby Standby Standby -Flash Standby Standby
Interface
Standby
bit Name R/W | Description
0 Serial 3 Standby R/W | This bit stops the clock of Serial 3.
1 Serial 4 Standby R/W | This bit stops the clock of Serial 4.
2 Keyboard Controller R/W | This bit stops the clock of the keyboard controller.
Standby
3 Mouse Controller R/W | This bit stops the clock of the mouse controller.
Standby
4 PCMCIA/CompactFla | R/'W | This bit stops the clock of the PCMCIA/CompactFlash controller.
sh Interface Standby
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bit Name R/W | Description
5 8254 Ch0 Clock R/W | This bit stops the clock of 8254 Ch0.
Standby
6 8254 Chl Clock R/W | This bit stops the clock of 8254 Chl.
Standby
7 8254 Ch2 Clock R/W | This bit stops the clock of 8254 Ch2.
Standby
8254 Control Register
Address 11000702h
Reset = 00h
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
8254 Ch2 | 8254 Ch2 | 8254 Chl | 8254 Chl | 8254 ChO | 8254 ChO
Clock Clock Clock Clock Clock Clock
Select bit 1 | Select bit 0 | Select bit 1 | Select bit 0 | Select bit 1 | Select bit 0
bit Name R/W | Description
1,0 8254 ChO Clock Select | R/-W | These bits specify the 8254 ChO clock speed.
bit 1,0 bitl bit0
0 0 62.5KHz
0 1 250KHz
1 0 IMHz
1 1 : 4MHz
32 8254 Chl Clock Select | R/'W | These bits specify the 8254 Chl clock speed.
bit 1,0 bitl bit0
0 0 62.5KHz
0 1 250KHz
1 0 IMHz
1 1 : 4MHz
5,4 | 8254 Ch2 Clock Select | R/W | These bits specify the 8254 Ch2 clock speed.
bit 1,0 bitl bit0
0 0 61.0Hz
0 1 976.6Hz
1 0 15.6KHz
1 1 250KHz
7,6
Test Register
Address 11000704h
Reset = 00h

This register is used for testing the Companion Chip. During normal operation, set it to "00".
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5.18.2  Setting the output frequency

The BRG output frequency is determined by the following formula:

CHxCKOUT = CKIO x 1 X

512
X S512+Y

1

X
VA

Note) If BRGSEL2-0 = 1,0,1, CHxCKOUT = CKIO/2.

In the formula, X is determined by the CHXPRESEL1,0 bits of CHxBRG Control Register 1.

X PRE PRE
SEL1 SELO

1 0 0

2 0 1

4 1 0

In the formula, Y is determined by the CHxBRGNS-0 bits of CHxBRG Control Register 1,0.

Y BRG BRG BRG BRG | BRG BRG BRG BRG BRG
N8 N7 N6 N5 N4 N3 N2 N1 NO
1 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 1
3 0 0 0 0 0 0 0 1 0
4 0 0 0 0 0 0 0 1 1
5 0 0 0 0 0 0 1 0 0
508 1 1 1 1 1 1 0 1 1
509 1 1 1 1 1 1 1 0 0
510 1 1 1 1 1 1 1 0 1
511 1 1 1 1 1 1 1 1 0
512 1 1 1 1 1 1 1 1 1
In the formula, Z is determined by the CHxBRGSEL2-0 bits of CHxBRG Control Register 1.
V4 BRG BRG BRG
SEL2 | SEL1 | SELO
8 0 0 0
16 0 0 1
32 0 1 0
64 0 1 1
128 1 0 0
2 1 1 0
4 1 1 1
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Table 5-9 shows an example on how to set up the registers for CKIO.

Table 5-9

BRG Register Value

CHO : CHOCKOUT

CH1 : CHICKOUT

3.6864MHz 8MHz

CKIO 40 33.32 33.2 28.63 40 33.32 33.2 28.63

(MHz)

Output frequency || 3.68876 [ 3.68941 | 3.68889 | 3.68758 | 8 8.33 8.3 8.18182

(MHz)

Margin of error 0.06% 0.08% 0.07% 0.03% 0.00% 4.13% 3.75% 2.27%

PRE SEL1 0 0 0 0 0 0 0 0
SELO 0 0 0 0 0 0 0 0

BRG | (N9) 0 0 ) 0 0 ) ) (0
N8 0 0 0 1 0 1 1 1
N7 1 0 0 1 0 1 1 0
N6 0 1 0 1 1 1 1 1
N5 1 0 1 1 1 1 1 1
N4 1 0 1 0 1 1 1 1
N3 0 0 1 0 1 1 1 1
N2 1 0 1 0 1 1 1 1
N1 0 0 1 0 1 1 1 1
NO 1 1 1 1 1 1 1 1

BRG SEL2 0 0 0 1 1 1 1 1
SEL1 0 0 0 1 1 1 1 1
SELO 0 0 0 1 1 0 0 0

CHOBRG Control B5h 41h 3Fh Elh - - - -

Register

CHOBRG Control 00h 00h 00h 71h - - - -

Register 1

CHIBRG Control - - - - 7Fh FFh FFh 7Fh

Register 0

CHIBRG Control - - - - 70h 61h 61h 61h

Register 1
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6 ENVIRONMENTAL CHARACTERISTICS

6.1 Temperature

Operating temperature Ta=0to 60°C
Storage temperature Ta =-20to 85°C (no condensation)

6.2 Humidity

Storage humidity 0 to 90% (no condensation)

84 EPSON Rev.A



7 ELECTRICAL CHARACTERISTICS

7.1 Absolute maximum rating

CARD-E09A Hardware Manual

Item Rating Unit Note
Electrical VCORE -0.3t02.5 v
voltage
vcc -0.3t0 4.0 \ (Notel)
SLOT A Vcc [ -0.3t07.0 \
SLOT B Vcc [ -0.3t07.0 \
VBK -0.3t0 7.0 \Y
Input voltage | Vi -0.3 to Vcc+0.3 N
-0.3t0 7.5V \ (Note2)
-0.3to SLOT_A_Vcc+0.5 \% Power Line is the pin of
SLOT A Vcc.
-0.3 to SLOT_B_Vcc+0.5 \% Power Line is the pin of
SLOT B Vcc.

(Notel) This absolute maximum rating does not include a CompactFlash card.
(Note2) KBCLK, KBDATA, MSCLK, MSDATA, STROBE#, AFD#, INIT#, SLCTIN#, SLCT, PE, ERROR,

ACK#, BUSY, LPTD[0..7], IOCHRDY, IOCS16#, MEMCS16#

7.2 Recommended operating condition

Item min. typ. max. Unit Note
Electrical VCORE 1.8 1.9 2.0 v
voltage
Vcc 3.15 3.3 3.45 \Y (Note3)
SLOT A Vcc | 3.15 33 3.45 v Power can be turned off.
4.5 5.0 5.5 (Note4)
SLOT B Vcc | 3.15 33 3.45 v Power can be turned off.
4.5 5.0 5.5 (Note4)
VBK 3.15 33 3.45 v While operating
(same as VCC)
2.0 3.6 \ During backup
(Note3) This recommended operating condition does not include a CompactFlash card.
(Note4) When SLOT A _Vcc or SLOT B_Vcc is not off, set as:
SLOT A Vccz=Vce
SLOT B_Vcc 2 Vce
Rev.A EPSON
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7.3 Current Consumption

Measurement condition
- OS : Windows CE
- Display : CRT = 640 x 480, 256 colors
LCD = Off
- CompactFlash : Not include
- PCMCIA Slot : Slot-A = ATA
Slot-B = ATA
- Temperature : Ta =25°C

SCE8700Co1 (133MHz. 16MB SDRAM)

Item min. max. Note
Current IVCORE 350 Operating
Consumption | | [ | | | Vcore=19v |
2.0 Standby
VCOorRE=1.9V
Ivce 300 Operating
_____________ vee=3sv ]
33 Standby
vce=3.3V
ISLOT_A_vcc 300 Operating
SLOT_A _Vcc=5.0V
ISLOT B_vCC 300 Operating
SLOT B_Vcc=5.0V
IVBK 30 When RTC-4543 is accessed
VBK=VCC
3 When RTC-4543 is not accessed
VBK=VcCC
3 Backup
VBK=3.0V
SCE8700Co02 (133MHz. 32MB SDRAM)
Item min. max. Note
Current IVCORE 350 Operating
Consymption | [ | | ] ] Vcorg=19v |
2.0 Standby
Vcore=1.9V
Ivce 350 Operating
_____________ vee=ss3v. ]
4.5 Standby
vce=3.3V
ISLOT _A_vCC 300 Operating
SLOT_A_Vcc=5.0V
ISLOT B_vcCC 300 Operating
SLOT_B_Vcc=5.0V
IVBK 30 When RTC-4543 is accessed
VBK=VCC
3 When RTC-4543 is not accessed
VBK=VCC
3 Backup
VBK=3.0V
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Pull-up resistance

Pin | Group Name Type Power Line Termination (3.3v/5v)

1 Power GND Power - -

2 Slot B BCDI1# I vcc 100KPU

3 BCE1# Tri SLOT _B_Vvcc -

4 BCE2# Tri SLOT B_VccC | -

5 BOE# Tri SLOT B_Vcc | -

6 SLOT _B_ VccC Power - -

7 BVSI1 I vcc 100KPU

8 BIORD# Tri SLOT B_Vcc | -

9 BIOWR# Tri SLOT B_VccC | -

10 BWE# Tri SLOT B_VccC | -

11 BRDY IRQ# I SLOT B_VccC 100K/60KPU

12 BVS2 I vcc 100KPU

13 BRESET Tri SLOT B_VccC | -

14 BWAIT# I SLOT B_VccC 100K/60KPU

15 Power vcce Power - -

16 Slot B BREG# Tri SLOT B_VccC | -

17 BBVD2 SPKR I SLOT B_VcC 100K/60KPU

18 BBVDI_STSCHG# | I SLOT B_VcC 100K/60KPU

19 BWP_IOIS16# I SLOT B_VccC 100K/60KPU

20 Power GND Power - -

21 Slot B BCD2# I vcc 100KPU

22 BADRENA# (0] vcc -

23 BDATAENA# (0] vcc -

24 BVPPPGM (0] vcc -

25 BVPP VCC (0] vcc -

26 B VCC5# (0] vcc -

27 BVCC3# (0] vcc -

28 KB/MS KBCLK I/OD vcc External

29 KBDATA I/OD vcc External

30 MSCLK 1/OD vcce External

31 MSDATA I/OD vcc External

32 ISA RESETDRV (0] vcc -

33 IOCHRDY 1 vce External

34 IOW# (0] vcc -

35 IOR# (0] vcc -

36 MEMCSI16# I vce External

37 SBHE# (0] vcc -

38 I0CS16# I vcc External

39 MEMR# (0] vcc -

40 MEMW# (0] vcc -

41 Power GND Power - -

42 ISA ISADATAENA# (¢} vce -

43 Serial 4 RI4# I vcc SO0KPU

44 DTR4# (0] vcc -

45 Power VCORE Power - -

46 VCORE Power - -

47 Serial 4 CTS4# I vcc SO0KPU

48 TXD4 (0] vcc -

49 RTS4# (0] vcc -

50 RXD4 I vcc SO0KPU

51 DSR4# I vcc SO0KPU

52 DCD4# I vcc SO0KPU

53 Serial 3 RI3# I vcc SO0KPU

54 DTR3# (0] vcc -

55 CTS3# I vcc SO0KPU

56 TXD3 (0] vcc -

57 RTS3# (0] vcc -

58 RXD3 I vcc SO0KPU
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Pin | Group Name Type Power Line Termination (3.3v/5v)
59 Serial 3 DSR3# 1 vcc 50KPU
60 DCD3# 1 vcc S0KPU
61 Power GND Power - -

62 SH-Bus CKIO (0] vcc -

63 Timer TCLK 1 vcc 100KPU
64 SH-Bus RESETP# I vcc -

65 RESETM# 1 vcc -

66 WAIT# 1 vcc 4.7KPU
67 CS2# (0] vcc -

68 CSOo# (0] vcc -

69 RD/WR# (0] vcc -

70 WE1# (0] vcc -

71 WEO# (0] vcc -

72 RD# (0] vcc -

73 BS# (0] vcc -

74 A25 (0] vcc HOLD
75 A24 (0] vcc HOLD
76 A23 (0] vcc HOLD
77 Power vcc Power - -

78 SH-Bus A22 (0] vcc HOLD
79 A21 (0] vcc -

80 A20 (0] vcc -

81 Al9 (0] vcc -

82 Power GND Power - -

83 SH-Bus Al8 (0] vcc -

84 Al7 (0] vcc -

85 Al6 (0] vcc -

86 Al5 (0] vcc -

87 Al4 (0] vcc -

88 Al3 (0] vcc -

89 Al2 (0] vcc -

90 All (0] vcc Hold

91 Al0 (0] vcc Hold

92 A9 (0] vcc Hold

93 A8 (0] vcc Hold

94 A7 (0] vcc Hold

95 A6 (0] vcc Hold

96 A5 (0] vcc Hold

97 A4 (0] vcc Hold

98 A3 (0] vcc Hold

99 A2 (0] vcc Hold
100 Al (0] vcc Hold
101 | Power GND Power - -

102 | SH-Bus A0 (0] vcc Hold
103 DI15 /0 vcc 100KPU
104 D14 /0 vcc 100KPU
105 D13 /0 vcc 100KPU
106 | Power vcce Power - -

107 | SH-Bus DI2 /0 vcc 100KPU
108 D11 /0 vcc 100KPU
109 D10 /0 vcc 100KPU
110 D9 /0 vcc 100KPU
111 D8 /0 vcc 100KPU
112 D7 /0 vcc HOLD
113 D6 /0 vcc HOLD
114 D5 /0 vcc HOLD
115 D4 /0 vcc HOLD
116 D3 /0 vcc HOLD
117 D2 /0 vcc HOLD
118 D1 /0 vcc HOLD
119 DO /0 vcc HOLD
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Pin | Group Name Type Power Line Termination (3.3v/5v)

120 | Power GND Power - -

121 GND Power - -

122 | Slot_ A ACDI1# I vcc 100KPU

123 ACE1# Tri SLOT_A_Vcc -

124 ACE2# Tri SLOT_A_Vcc -

125 AOE# Tri SLOT_A_Vcc -

126 SLOT_A_VccC Power - -

127 AVSI I vcc 100KPU

128 AIORD# Tri SLOT_A_Vcc -

129 ATOWR# Tri SLOT A_Vcc | -

130 | SH-Bus AWE# Tri SLOT A_Vcc | -

131 ARDY_IRQ# I SLOT A_Vcc 100K/60KPU

132 AVS2 I vcc 100KPU

133 ARESET Tri SLOT A_Vcc | -

134 AWAIT# I SLOT _A_Vcc 100K/60KPU

135 | Power vcce Power - -

136 | Slot_ A AREGH# Tri SLOT A_Vcc | -

137 ABVD2 SPKR I SLOT _A_Vcc 100K/60KPU

138 ABVDI_STSCHG# |1 SLOT A_Vcc 100K/60KPU

139 AWP_IOIS16# I SLOT _A_Vcce 100K/60KPU

140 | Power GND Power - -

141 | Slot_ A ACD2# I vcc 100KPU

142 AADRENA# (¢} vcc -

143 ADATAENA# (0] vcc -

144 AVPPPGM (¢} vcc -

145 AVPPVCC (¢} vcc -

146 AVCCS5# (0] vcc -

147 AVCC3# (0] vcc -

148 | PCMCIA CA25 (¢} vcc -

149 CA24 (¢} vcc -

150 | PCMCIA/ISA | CA23 (¢} vce -

151 | Parallel SLCT 1 vce External

152 PE 1 vce External

153 BUSY I vcce External

154 ACK# 1 vce External

155 LPTD7 I/OD vcc External

156 LPTD6 I/OD vcc External

157 LPTDS5 I/OD vcc External

158 LPTD4 1/OD vcc External

159 LPTD3 I/OD vcc External

160 SLCTIN# I/OD vcc External

161 | Power GND Power - -

162 | Parallel LPTD2 /0D vce External

163 INIT# 1/OD vce External

164 LPTDI1 1/OD vcc External

165 | Power VCORE Power - -

166 VBK Power - -

167 | Parallel ERROR# 1 vce External

168 LPTDO I/OD vcc External

169 AFD# I/OD vcc External

170 STROBE# 1/OD vce External

171 | PM STANDBY# (0] vcc -

172 | Flash ROM ROMDIS# I vcc SO0KPU

173 RESERVE - - -

174 | Video EXTCLKI 1 vcce 100KPU

175 RESERVE - - -

176 | ISA CA22 (0] vcc -

177 | Serial 0 TXDO0 (0] vcc -

178 SCKO (0] vcc -

179 RXDO0 I vcc 100KPU

180 AN4 I vcc -

181 | Power GND Power - -
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Pin | Group Name Type Power Line Termination (3.3v/5v)
182 | AD/DA ANS I vcc -

183 DAI (0] vcc -

184 DAO (0] vcc -

185 | Serial 1/Irda TXDI1 (0] vcce -

186 RXDI1 1 vcc 100KPU
187 | Serial 2 TXD2 (0] vcc -

188 RXD2 I vcc 100KPU
189 RTS2# (0] vcc -

190 CTS2# I vcc 100KPU
191 | PM PWOFF# (0] vcc -

192 SRBTN# I vcc 60KPU
193 | Video FPVCCON (¢} vcc -

194 | Port PTC7/PINT7 /O vcc 60KPU
195 PTC6/PINT6 /{6 vcc 60KPU
196 PTC5/PINTS /O vcc 60KPU
197 | Power vcce Power - -

198 | Port PTC4/PINT4 /0 vcce 60KPU
199 PTC3/PINT3 /{6 vcc 60KPU
200 PTC2/PINT2 /O vcc 60KPU
201 PTC1/PINTI /{6 vcc 60KPU
202 | Power GND Power - -

203 | DMA DACKO# (¢} vce -

204 DREQO# I vcc 100KPU
205 DACKI1# (¢} vce -

206 DREQI# I vcc 100KPU
207 | Interrupt NMI I vcc 100KPU
208 IRQI I vcc 60KPU
209 IRQ2 I vcc 60KPU
210 IRQ3 I vcc 60KPU
211 IRQ4 I vcc 60KPU
212 | Video VSYNC (¢} vcc -

213 HSYNC (¢} vce -

214 B (0] vcc 150PD
215 G (0] vcc 150PD
216 R (0] vcc 150PD
217 FPDATIS5 (0] vcc -

218 FPDATI14 (0] vcc -

219 FPDATI13 (0] vcc -

220 FPDATI2 (0] vcc -

221 | Power GND Power - -

222 | Video FPDATI1 (¢} vcc -

223 FPDATI0 (0] vcc -

224 FPDAT9 (0] vcc -

225 FPDATS (0] vcc -

226 | Power vcce Power - -

227 | Video FPDAT7 (¢} vcc -

228 FPDAT6 (0] vcc -

229 FPDATS (0] vcc -

230 FPDAT4 (0] vcc -

231 FPDAT3 (0] vcc -

232 FPDAT2 (0] vcc -

233 FPDATI (0] vcc -

234 FPDATO (0] vcc -

235 DOTCLK (0] vcc -

236 MOD (0] vcc -

237 FPVEEON (0] vcc -

238 LINE (0] vcc -

239 FRAME (0] vcc -

240 | Power GND Power - -
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Pull-up resistance (CompactFlash connector)

Pin | Group Name Type Power Line Termination

1 CompactFlash GND Power - -

2 D3 Vo vcce Hold

3 D4 Vo vcce Hold

4 D5 o vce Hold

5 D6 Vo vcce Hold

6 D7 Vo vcce Hold

7 CCEl# (¢} vcce -

8 Al0 (¢} vcce -

9 COE# (¢} vcce -

10 A9 (¢} vce -

11 A8 (¢} vce -

12 A7 (¢} vce -

13 vce Power - -

14 A6 (¢} vce -

15 AS (¢} vce -

16 A4 (¢} vcce -

17 A3 (¢} vcce -

18 A2 (¢} vcce -

19 Al (¢} vcce -

20 A0 (¢} vcce -

21 DO Vo vcce Hold

22 D1 o vcce Hold

23 D2 o vcce Hold

24 CWP_IOIS16# I vcce 100KPU

25 RESERVE - - -

26 RESERVE - - -

27 D11 o vcce 100KPU

28 D12 o vcce 100KPU

29 D13 o vcce 100KPU

30 D14 o vcce 100KPU

31 D17 o vcce 100KPU

32 CCE2# (¢} vcce -

33 RESERVE - - -

34 CIORD# (¢} vcce -

35 CIOWR# (¢} vce -

36 CWE# (¢} vce -

37 CRDY_IREQ# I vcce 100KPU

38 vcc Power - -

39 RESERVE - -

40 RESERVE - -

41 RESET (¢} vce -

42 CWAIT# I vcce 100KPU

43 RESERVE - - -

44 CREG# (¢} vcce -

45 RESERVE - - -

46 CBVDI1_STSCHG# | 1 vce 100KPU

47 D8 o vcce 100KPU

48 D9 o vcce 100KPU

49 D10 Vo vcce 100KPU

50 GND Power - -
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Output voltage
Pin | Group Name Type Power Line Drive (3.3v/5v) Output voltage (3.3v/5v)
[mA] [V]
ToL IoH VoL(max) i VOH (min)
1 Power GND Power - - - - -
2 Slot B BCDI1# 1 vcc - - - -
3 BCEI1# Tri SLOT B_vcc | 2/3 -2/-3 0.4/0.4 SLOT B VvccC-0.4
4 BCE2# Tri SLOT B_vcc | 2/3 -2/-3 0.4/0.4 SLOT B VvccC-0.4
5 BOE# Tri SLOT B_vcc | 2/3 -2/-3 0.4/0.4 SLOT B VvcC 0.4
6 SLOT B VvccC Power - - - - -
7 BVSI1 1 vcc - - - -
8 BIORD# Tri SLOT B_vcc | 2/3 -2/-3 0.4/0.4 SLOT B Vvcc -0.4
9 BIOWR# Tri SLOT B_vcc | 2/3 -2/-3 0.4/0.4 SLOT B VvccC-0.4
10 BWE# Tri SLOT B_vcc | 2/3 -2/-3 0.4/0.4 SLOT B VvccC-0.4
11 BRDY_IRQ# 1 SLOT B _vcc | - - - -
12 BVS2 I vcc - - - -
13 BRESET Tri SLOT B_vcc | 2/3 -2/-3 0.4/0.4 SLOT B Vvcc -0.4
14 BWAIT# I SLOT B _vcc | - - - -
15 Power vcce Power - - - - -
16 Slot B BREG# Tri SLOT B_vcc | 2/3 -2/-3 0.4/0.4 SLOT B Vvcc -0.4
17 BBVD2 SPKR I SLOT B_vcc | - - - -
18 BBVDI_STSCHG# |1 SLOT B_vcc | - - - -
19 BWP_IOIS16# I SLOT B_vcc | - - - -
20 Power GND Power - - - - -
21 Slot B BCD2# 1 vcc - - - -
22 BADRENA# (0] vcc 2 -2 0.4 vce-0.4
23 BDATAENA# (0] vcc 2 -2 0.4 vce-0.4
24 BVPPPGM (0] vcc 6 -6 0.4 vce-0.4
25 BVPPVCC (0] vcc 6 -6 0.4 vce-0.4
26 BVCC5# (0] vcc 6 -6 0.4 vce-0.4
27 BVCC3# (0] vcc 6 -6 0.4 vce-0.4
28 KB/MS KBCLK /0D vcc 12 - 0.4 -
29 KBDATA /0D vcc 12 - 0.4 -
30 MSCLK /0D vcc 12 - 0.4 -
31 MSDATA /0D vcc 12 - 0.4 -
32 ISA RESETDRV (0] vcc 6 -6 0.4 vce-0.4
33 IOCHRDY 1 vcc - - - -
34 IOW# (0] vcc 6 -6 0.4 vce-0.4
35 IOR# (0] vcc 6 -6 0.4 vce-0.4
36 MEMCSI16# I vcc - - - -
37 SBHE# (0] vcc 6 -6 0.4 vce-0.4
38 10CS16# I vcc - - - -
39 MEMR# (0] vcc 6 -6 0.4 vce-0.4
40 MEMW# (0] vcc 6 -6 0.4 vce-0.4
41 Power GND Power - - - - -
42 ISA ISADATAENA# (0] vcc 2 -2 0.4 vce-0.4
43 Serial 4 RI4# 1 vcc - - - -
44 DTR4# (0] vcc 2 -2 0.4 vce-0.4
45 Power VCORE Power - - - - -
46 VCORE Power - - - - -
47 Serial 4 CTS4# I vcc - - - -
48 TXD4 (0] vcc 2 -2 0.4 vce-0.4
49 RTS4# (0] vcc 2 -2 0.4 vce-0.4
50 RXD4 1 vcc - - - -
51 DSR4# 1 vcc - - - -
52 DCD4# I vcc - - - -
53 Serial 3 RI3# I vcc - - - -
54 DTR3# (0] vcc 2 -2 0.4 vce-0.4
55 CTS3# I vcc - - - -
56 TXD3 (0] vcc 2 -2 0.4 vce-0.4
57 RTS3# (0] vcc 2 -2 0.4 vce-0.4
58 RXD3 1 vcc - - - -
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Pin | Group Name Type Power Line Drive (3.3v/5v) Output voltage (3.3v/5v)
[mA] [V]
ToL IoH VoL(max) i VOH (min)
59 Serial 3 DSR3# 1 vcc - - - -
60 DCD3# 1 vcc - - - -
61 Power GND Power - - - - -
62 SH-Bus CKIO (0] vcc 1.6 -0.2 0.55 2.4
63 Timer TCLK 1 vcc - - - -
64 SH-Bus RESETP# I vcc - - - -
65 RESETM# 1 vcc - - - -
66 WAIT# 1 vcc - - - -
67 CS2# (0] vcc 1.6 -0.2 0.55 2.4
68 CSOo# (0] vcc 1.6 -0.2 0.55 2.4
69 RD/WR# (0] vcc 1.6 -0.2 0.55 2.4
70 WE1# (0] vcc 1.6 -0.2 0.55 2.4
71 WEO# (0] vcc 1.6 -0.2 0.55 2.4
72 RD# (e} vcc 1.6 -0.2 0.55 2.4
73 BS# (e} vcc 1.6 -0.2 0.55 2.4
74 A25 (0] vcc 1.6 -0.2 0.55 2.4
75 A24 (0] vcc 1.6 -0.2 0.55 2.4
76 A23 (0] vcc 1.6 -0.2 0.55 2.4
77 Power vcc Power - - - - -
78 SH-Bus A22 (0] vcc 1.6 -0.2 0.55 2.4
79 A21 (0] vcc 1.6 -0.2 0.55 2.4
80 A20 (0] vcc 1.6 -0.2 0.55 2.4
81 Al9 (0] vcc 1.6 -0.2 0.55 2.4
82 Power GND Power - - - - -
83 SH-Bus Al8 (0] vcc 1.6 -0.2 0.55 2.4
84 Al7 (0] vcc 1.6 -0.2 0.55 2.4
85 Al6 (0] vcc 1.6 -0.2 0.55 2.4
86 AlS5 (0] vcc 1.6 -0.2 0.55 2.4
87 Al4 (0] vcc 1.6 -0.2 0.55 2.4
88 Al3 (0] vcc 1.6 -0.2 0.55 2.4
89 Al2 (0] vcc 1.6 -0.2 0.55 2.4
90 All (0] vcc 1.6 -0.2 0.55 2.4
91 Al0 (0] vcc 1.6 -0.2 0.55 2.4
92 A9 (0] vcc 1.6 -0.2 0.55 2.4
93 A8 (0] vcc 1.6 -0.2 0.55 2.4
94 A7 (0] vcc 1.6 -0.2 0.55 2.4
95 A6 (0] vcc 1.6 -0.2 0.55 2.4
96 A5 (0] vcc 1.6 -0.2 0.55 2.4
97 A4 (0] vcc 1.6 -0.2 0.55 2.4
98 A3 (0] vcc 1.6 -0.2 0.55 2.4
99 A2 (0] vcc 1.6 -0.2 0.55 2.4
100 Al (0] vcc 1.6 -0.2 0.55 2.4
101 | Power GND Power - - - - -
102 | SH-Bus A0 (0] vcc 1.6 -0.2 0.55 2.4
103 DI15 /0 vcc 1.6 -0.2 0.55 2.4
104 D14 /0 vcc 1.6 -0.2 0.55 2.4
105 D13 /0 vcc 1.6 -0.2 0.55 2.4
106 | Power vcce Power - - - - -
107 | SH-Bus DI2 /0 vcc 1.6 -0.2 0.55 2.4
108 D11 /0 vcc 1.6 -0.2 0.55 2.4
109 D10 /0 vcc 1.6 -0.2 0.55 2.4
110 D9 /0 vcc 1.6 -0.2 0.55 2.4
111 D8 /0 vcc 1.6 -0.2 0.55 2.4
112 D7 /0 vcc 1.6 -0.2 0.55 2.4
113 D6 /0 vcc 1.6 -0.2 0.55 2.4
114 D5 /0 vcc 1.6 -0.2 0.55 2.4
115 D4 /0 vcc 1.6 -0.2 0.55 2.4
116 D3 /0 vcc 1.6 -0.2 0.55 2.4
117 D2 /0 vcc 1.6 -0.2 0.55 2.4
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Pin | Group Name Type Power Line Drive (3.3v/5v) Output voltage (3.3v/5v)
[mA] [V]
ToL IoH VoL(max) i VOH (min)
118 | SH-Bus D1 /0 vcc 1.6 -0.2 0.55 2.4
119 DO /0 vcc 1.6 -0.2 0.55 2.4
120 | Power GND Power - - - - -
121 GND Power - - - - -
122 | Slot A ACDI1# 1 vcc - - - -
123 ACE1# Tri SLOT A Vvcc | 2/3 -2/-3 0.4/0.4 SLOT A Vcc-0.4
124 ACE2# Tri SLOT A Vvcc | 2/3 -2/-3 0.4/0.4 SLOT A Vcc-0.4
125 AOE# Tri SLOT A Vvcc | 2/3 -2/-3 0.4/0.4 SLOT A Vcc-0.4
126 SLOT A _VcC Power - - - - -
127 AVSI1 1 vcc - - - -
128 AIORD# Tri SLOT A Vcc | 2/3 -2/-3 0.4/0.4 SLOT A Vcc-0.4
129 AIOWR# Tri SLOT A Vcc | 2/3 -2/-3 0.4/0.4 SLOT A Vcc-0.4
130 AWE# Tri SLOT A Vvcc | 2/3 -2/-3 0.4/0.4 SLOT A Vcc-0.4
131 ARDY IRQ# 1 SLOT A VccC | - - - -
132 AVS2 1 vcc - - - -
133 ARESET Tri SLOT A Vcc | 2/3 -2/-3 0.4/0.4 SLOT A Vcc-0.4
134 AWAIT# I SLOT A Vcc | - - - -
135 | Power vcce Power - - - - -
136 | Slot A AREG# Tri SLOT A Vvcc | 2/3 -2/-3 0.4/0.4 SLOT A Vcc-0.4
137 ABVD2_ SPKR I SLOT A Vcc | - - - -
138 ABVDI1_STSCHG# |1 SLOT A Vvcc | - - - -
139 AWP_IOIS16# I SLOT A Vcc | - - - -
140 | Power GND Power - - - - -
141 | Slot A ACD2# 1 vcc - - - -
142 AADRENA# (0] vcc 2 -2 0.4 vce-0.4
143 ADATAENA# (0] vcc 2 -2 0.4 vce-0.4
144 AVPPPGM (0] vcc 6 -6 0.4 vce-0.4
145 AVPPVCC (0] vcc 6 -6 0.4 vce-0.4
146 AVCC5# (0] vcc 6 -6 0.4 vce-0.4
147 AVCC3# (0] vcc 6 -6 0.4 vce-0.4
148 | PCMCIA CA25 (0] vcc 6 -6 0.4 vce-0.4
149 CA24 (0] vcc 6 -6 0.4 vce-0.4
150 | PCMCIA/ISA | CA23 (0] vcc 6 -6 0.4 vce-0.4
151 | Parallel SLCT 1 vcc - - - -
152 PE I vcc - - - -
153 BUSY 1 vcc - - - -
154 ACK# I vcc - - - -
155 LPTD7 /0D vcc 6 - 0.4 -
156 LPTD6 /0D vcc 6 - 0.4 -
157 LPTD5 /0D vcc 6 - 0.4 -
158 LPTD4 /0D vcc 6 - 0.4 -
159 LPTD3 /0D vcc 6 - 0.4 -
160 SLCTIN# /0D vcc 12 - 0.4 -
161 | Power GND Power - - - - -
162 | Parallel LPTD2 /0D vcc 6 - 0.4 -
163 INIT# /0D vcc 12 - 0.4 -
164 LPTDI1 /0D vcc 6 - 0.4 -
165 | Power VCORE Power - - - - -
166 VBK Power - - - - -
167 | Parallel ERROR# 1 vcc - - - -
168 LPTDO /0D vcc 6 - 0.4 -
169 AFD# /0D vcc 12 - 0.4 -
170 STROBE# /0D vcc 12 - 0.4 -
171 | PM STANDBY# (0] vcc 6 -6 0.4 vce-0.4
172 | Flash ROM ROMDIS# I vcc - - - -
173 RESERVE - - - - - -
174 | Video EXTCLKI 1 vce - - - -
175 RESERVE - - - - - -
176 | ISA CA22 (0] vcc 6 -6 0.4 vce-0.4
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Pin | Group Name Type Power Line Drive (3.3v/5v) Output voltage (3.3v/5v)
[mA] [V]
ToL IoH VoL(max) i VOH (min)
177 | Serial 0 TXDO (0] vce 1.6 -0.2 0.55 2.4
178 SCKO0 (0] vce 1.6 -0.2 0.55 2.4
179 RXDO 1 vce - - - -
180 AN4 I vce - - - -
181 | Power GND Power - - - - -
182 | AD/DA ANS I vce - - - -
183 DAL (0] vce - - - -
184 DAO (0] vce - - - -
185 | Serial 1/Irda TXD1 (0] vce 1.6 -0.2 0.55 2.4
186 RXD1 I vce - - - -
187 | Serial 2 TXD2 (0] vce 1.6 -0.2 0.55 2.4
188 RXD2 I vce - - - -
189 RTS2# (0] vce 1.6 -0.2 0.55 2.4
190 CTS2# I vce - - - -
191 | PM PWOFF# (0] vce 1.6 -0.2 0.55 2.4
192 SRBTN# 1 vce - - - -
193 | Video FPVCCON (0] vce 1.6 -0.2 0.55 2.4
194 | Port PTC7/PINT7 Vo vce 1.6 -0.2 0.55 2.4
195 PTC6/PINT6 Vo vce 1.6 -0.2 0.55 2.4
196 PTC5/PINT5 Vo vce 1.6 -0.2 0.55 2.4
197 | Power vcce Power - - - - -
198 | Port PTC4/PINT4 e} vcc 1.6 -0.2 0.55 2.4
199 PTC3/PINT3 Vo vce 1.6 -0.2 0.55 2.4
200 PTC2/PINT2 Vo vce 1.6 -0.2 0.55 2.4
201 PTCI/PINT1 Vo vce 1.6 -0.2 0.55 2.4
202 | Power GND Power - - - - -
203 | DMA DACKO# (0] vce 1.6 -0.2 0.55 2.4
204 DREQO# I vce - - - -
205 DACKI1# (0] vce 1.6 -0.2 0.55 2.4
206 DREQI1# I vce - - - -
207 | Interrupt NMI I vce - - - -
208 IRQ1 I vce - - - -
209 IRQ2 I vce - - - -
210 IRQ3 I vce - - - -
211 IRQ4 I vce - - - -
212 | Video VSYNC (0] vce 6 -6 0.3 vce-0.3
213 HSYNC (0] vce 6 -6 0.3 vce-0.3
214 B (0] vce - - - -
215 G (0] vce - - - -
216 R (0] vce - - - -
217 FPDATI15 (0] vce 6 -6 0.3 vce-0.3
218 FPDATI14 (0] vce 6 -6 0.3 vce-0.3
219 FPDATI13 (0] vce 6 -6 0.3 vce-0.3
220 FPDATI12 (0] vce 6 -6 0.3 vce-0.3
221 | Power GND Power - - - - -
222 | Video FPDATI1 (0] vce 6 -6 0.3 vce-0.3
223 FPDATI10 (0] vce 6 -6 0.3 vce-0.3
224 FPDAT9 (0] vce 6 -6 0.3 vce-0.3
225 FPDATS (0] vce 6 -6 0.3 vce-0.3
226 | Power vcce Power - - - - -
227 | Video FPDAT7 (0] vce 6 -6 0.3 vce-0.3
228 FPDAT6 (0] vce 6 -6 0.3 vce-0.3
229 FPDATS5 (0] vce 6 -6 0.3 vce-0.3
230 FPDAT4 (0] vce 6 -6 0.3 vce-0.3
231 FPDATS3 (0] vce 6 -6 0.3 vce-0.3
232 FPDAT2 (0] vce 6 -6 0.3 vce-0.3
233 FPDATI1 (0] vce 6 -6 0.3 vce-0.3
234 FPDATO (0] vce 6 -6 0.3 vce-0.3
235 DOTCLK (0] vce 6 -6 0.3 vce-0.3
236 MOD (0] vce 6 -6 0.3 vce-0.3
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Pin | Group Name Type Power Line Drive (3.3v/5v) Output voltage (3.3v/5v)
[mA] [V]
ToL IoH VoL(max) i VOH (min)

237 | Video FPVEEON (0] vce 2 -2 0.3 vce-0.3

238 LINE (0] vce 6 -6 0.3 vce-0.3

239 FRAME (0] vce 6 -6 0.3 vce-0.3

240 | Power GND Power - - - - -
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Output voltage (CompactFlash connector)

Pin | Group Name Type | Power Line Drive Output voltage
[mA] vl
ToL IoH VoL (max) VOH(min)
1 CompactFlash | GND Power | - - - - -
2 D3 o vce 1.6 -0.2 0.55 24
3 D4 o vce 1.6 -0.2 0.55 24
4 D5 Vo vce 1.6 -0.2 0.55 24
5 D6 o vce 1.6 -0.2 0.55 24
6 D7 o vce 1.6 -0.2 0.55 24
7 CCEl# (¢} vce 2 -2 04 vce-0.4
8 Al0 (¢} vce 1.6 -0.2 0.55 24
9 COE# (¢} vce 2 -2 04 vce-0.4
10 A9 (¢} vce 1.6 -0.2 0.55 24
11 A8 (¢} vce 1.6 -0.2 0.55 24
12 A7 (¢} vce 1.6 -0.2 0.55 24
13 vcc Power | - - - - -
14 A6 (¢} vce 1.6 -0.2 0.55 24
15 AS (¢} vce 1.6 -0.2 0.55 24
16 A4 (¢} vce 1.6 -0.2 0.55 24
17 A3 (¢} vce 1.6 -0.2 0.55 24
18 A2 (¢} vce 1.6 -0.2 0.55 24
19 Al (¢} vce 1.6 -0.2 0.55 24
20 A0 (¢} vce 1.6 -0.2 0.55 24
21 DO o vce 1.6 -0.2 0.55 24
22 D1 o vce 1.6 -0.2 0.55 24
23 D2 o vce 1.6 -0.2 0.55 24
24 CWP_IOIS16# I vce - - - -
25 RESERVE - - - - - -
26 RESERVE - - - - - -
27 D11 Vo vce 1.6 -0.2 0.55 24
28 D12 Vo vce 1.6 -0.2 0.55 24
29 D13 Vo vce 1.6 -0.2 0.55 24
30 D14 Vo vce 1.6 -0.2 0.55 24
31 D17 Vo vce 1.6 -0.2 0.55 24
32 CCE2# (¢} vce 2 -2 04 vce-0.4
33 RESERVE - - - - - -
34 CIORD# (¢} vce 2 -2 04 vce-0.4
35 CIOWR# (¢} vce 2 -2 04 vce-0.4
36 CWE# (¢} vce 2 -2 04 vce-0.4
37 CRDY_IREQ# 1 vce - - - -
38 vcc Power | - - - - -
39 RESERVE - - - - -
40 RESERVE - - - - - -
41 RESET (¢} vce 2 -2 04 vce-0.4
42 CWAIT# I vce - - - -
43 RESERVE - - - - - -
44 CREG# (¢} vce 2 -2 04 vce-0.4
45 RESERVE - - - - - -
46 CBVDI_STSCHG# |1 vce - - - -
47 D8 o vce 1.6 -0.2 0.55 24
48 D9 o vce 1.6 -0.2 0.55 24
49 D10 Vo vce 1.6 -0.2 0.55 24
50 GND Power | - - - - -
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Input voltage

Pin | Group Name Type Power Line Input low (3.3v/5v) level Input high (3.3v/5v) level
voltage [V] voltage [V]
VIL (min) VIL (max) [ ViH (min) VIH (max)
1 Power GND Power - - - - -
2 Slot B BCD1# 1 vce GND 0.6 2.4 vce
3 BCE1# Tri SLOT B_vcc | - - - -
4 BCE2# Tri SLOT B_vcc | - - - -
5 BOE# Tri SLOT B_vcc | - - - -
6 SLOT B VvccC Power - - - - -
7 BVSI1 1 vce GND 0.6 2.4 vce
8 BIORD# Tri SLOT B _vcc | - - - -
9 BIOWR# Tri SLOT B_vcc | - - - -
10 BWE# Tri SLOT B_vcc | - - - -
11 BRDY_IRQ# I SLOT B_VvccC | GND 0.8/0.8 2.0/2.0 SLOT B _VccC
12 BVS2 I VCC GND 0.6 2.4 vce
13 BRESET Tri SLOT B _vcc | - - - -
14 BWAIT# I SLOT B_VvcC | GND 0.8/0.8 2.0/2.0 SLOT B _VccC
15 Power vcce Power - - - - -
16 Slot B BREG# Tri SLOT B_vcc | - - - -
17 BBVD2 SPKR I SLOT B_VvcC | GND 0.8/0.8 2.0/2.0 SLOT B _VccC
18 BBVDI_STSCHG# |1 SLOT B_VvcC | GND 0.8/0.8 2.0/2.0 SLOT B _VccC
19 BWP_IOIS16# I SLOT B_VvcC | GND 0.8/0.8 2.0/2.0 SLOT B _VccC
20 Power GND Power - - - - -
21 Slot B BCD2# I vce GND 0.6 2.4 vce
22 BADRENA# (0] vce - - - -
23 BDATAENA# (0] vce - - - -
24 BVPPPGM (0] vce - - - -
25 BVPPVCC (0] vce - - - -
26 BVCC5# (0] vce - - - -
27 BVCC3# (0] vce - - - -
28 KB/MS KBCLK /OD vce GND 0.8 2.0 5.5
29 KBDATA /OD vce GND 0.8 2.0 5.5
30 MSCLK /OD vce GND 0.8 2.0 5.5
31 MSDATA /OD vce GND 0.8 2.0 5.5
32 ISA RESETDRV (0] vce - - - -
33 IOCHRDY I vce GND 0.8 2.0 5.5
34 IOW# (0] vce - - - -
35 IOR# (0] vce - - - -
36 MEMCSI16# I vce GND 0.8 2.0 5.5
37 SBHE# (0] vce - - - -
38 I0CS16# I vce GND 0.8 2.0 5.5
39 MEMR# (0] vce - - - -
40 MEMW# (0] vce - - - -
41 Power GND Power - - - - -
42 ISA ISADATAENA# (0] vce - - - -
43 Serial 4 RI4# I vce GND 0.8 2.0 vce
44 DTR4# (0] vce - - - -
45 Power VCORE Power - - - - -
46 VCORE Power - - - - -
47 Serial 4 CTS4# I vce GND 0.8 2.0 vce
48 TXD4 (0] vce - - - -
49 RTS4# (0] vce - - - -
50 RXD4 I vce GND 0.8 2.0 vce
51 DSR4# I vce GND 0.8 2.0 vce
52 DCD4# I vce GND 0.8 2.0 vce
53 Serial 3 RI3# I vce GND 0.8 2.0 vce
54 DTR3# (0] vce - - - -
55 CTS3# I vce GND 0.8 2.0 vce
56 TXD3 (0] vce - - - -
57 RTS3# (0] vce - - - -
58 RXD3 I vce GND 0.8 2.0 vce
59 DSR3# I vce GND 0.8 2.0 vce
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Pin | Group Name Type Power Line Input low (3.3v/5v) level Input high (3.3v/5v) level
voltage [V] voltage [V]
VIL (min) VIL (max) [ ViH (min) VIH (max)
60 Serial 3 DCD3# 1 vce GND 0.8 2.0 vce
61 Power GND Power - - - - -
62 SH-Bus CKIO (0] vce - - - -
63 Timer TCLK 1 vce -0.3 vcex0.2 | 2.0 vce+0.3
64 SH-Bus RESETP# (2) 1 vce -0.3 Vcex 0.2 | veex0.9 vce+0.3
65 RESETM# 1 vce -0.3 Vcex 0.2 | veex0.9 vce+0.3
66 WAIT# 1 vce -0.3 vcex0.2 | 2.0 vce+0.3
67 CS2# (0] vce - - - -
68 CSOo# (0] vce - - - -
69 RD/WR# (0] vce - - - -
70 WE1# (0] vce - - - -
71 WEO# (0] vce - - - -
72 RD# (0] vce - - - -
73 BS# (0] vce - - - -
74 A25 (0] vce - - - -
75 A24 (0] vce - - - -
76 A23 (0] vce - - - -
77 Power vce Power - - - - -
78 SH-Bus A22 (0] vce - - - -
79 A21 (0] vce - - - -
80 A20 (0] vce - - - -
81 Al19 (0] vce - - - -
82 Power GND Power - - - - -
83 SH-Bus Al8 (0] vce - - - -
84 Al7 (0] vce - - - -
85 Al6 (0] vce - - - -
86 Al5 (0] vce - - - -
87 Al4 (0] vce - - - -
88 Al3 (0] vce - - - -
89 Al2 (0] vce - - - -
90 All (0] vce - - - -
91 A10 (0] vce - - - -
92 A9 (0] vce - - - -
93 A8 (0] vce - - - -
94 A7 (0] vce - - - -
95 A6 (0] vce - - - -
96 A5 (0] vce - - - -
97 Ad (0] vce - - - -
98 A3 (0] vce - - - -
99 A2 (0] vce - - - -
100 Al (0] vce - - - -
101 | Power GND Power - - - - -
102 | SH-Bus A0 (0] vce - - - -
103 D15 Vo vce -0.3 vcex0.2 | 2.0 vce+0.3
104 D14 Vo vce -0.3 vcex0.2 | 2.0 vce+0.3
105 D13 Vo vce -0.3 vcex0.2 | 2.0 vce+0.3
106 | Power vce Power - - - -
107 | SH-Bus D12 /o vce -0.3 vcex0.2 | 2.0 vce+0.3
108 D11 Vo vce -0.3 vcex0.2 | 2.0 vce+0.3
109 D10 Vo vce -0.3 vcex0.2 | 2.0 vce+0.3
110 D9 Vo vce -0.3 vcex0.2 | 2.0 vce+0.3
111 D8 Vo vce -0.3 vcex0.2 | 2.0 vce+0.3
112 D7 Vo vce -0.3 vcex0.2 | 2.0 vce+0.3
113 D6 Vo vce -0.3 vcex0.2 | 2.0 vce+0.3
114 D5 Vo vce -0.3 vcex0.2 | 2.0 vce+0.3
115 D4 Vo vce -0.3 vcex0.2 | 2.0 vce+0.3
116 D3 Vo vce -0.3 vcex0.2 | 2.0 vce+0.3
117 D2 Vo vce -0.3 vcex0.2 | 2.0 vce+0.3
118 D1 Vo vce -0.3 vcex0.2 | 2.0 vce+0.3
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Pin | Group Name Type Power Line Input low (3.3v/5v) level Input high (3.3v/5v) level
voltage [V] voltage [V]
VIL (min) VIL (max) [ ViH (min) VIH (max)
119 | SH-Bus DO /o vce -0.3 vcex0.2 | 2.0 vce+0.3
120 | Power GND Power - - - - -
121 GND Power - - - - -
122 | Slot A ACD1# I vce GND 0.6 2.4 vce
123 ACEl# Tri SLOT A Vvcc | - - - -
124 ACE2# Tri SLOT A Vvcc | - - - -
125 AOE# Tri SLOT A Vvcc | - - - -
126 SLOT A _VcCC Power - - - - -
127 AVS1 1 vce GND 0.6 2.4 vce
128 AIORD# Tri SLOT A Vvcc | - - - -
129 AIOWR# Tri SLOT A Vvcc | - - - -
130 AWE# Tri SLOT A Vvcc | - - - -
131 ARDY_ IRQ# 1 SLOT A _Vcc | GND 0.8/0.8 2.0/2.0 SLOT A _VcCC
132 AVS2 I vce GND 0.6 2.4 vce
133 ARESET Tri SLOT A Vvcc | - - - -
134 AWAIT# I SLOT A _Vcc | GND 0.8/0.8 2.0/2.0 SLOT A _VcCC
135 | Power vcce Power - - - - -
136 | Slot A AREG# Tri SLOT A Vvcc | - - - -
137 ABVD2 SPKR I SLOT A _Vcc | GND 0.8/0.8 2.0/2.0 SLOT A _VcCC
138 ABVDI1_STSCHG# |1 SLOT A _Vcc | GND 0.8/0.8 2.0/2.0 SLOT A _VcCC
139 AWP_IOIS16# I SLOT A _Vcc | GND 0.8/0.8 2.0/2.0 SLOT A _VcCC
140 | Power GND Power - - - - -
141 | Slot A ACD2# I vce GND 0.6 2.4 vce
142 AADRENA# (0] vce - - - -
143 ADATAENA# (0] vce - - - -
144 AVPPPGM (0] vce - - - -
145 AVPPVCC (0] vce - - - -
146 AVCC5# (0] vce - - - -
147 AVCC3# (0] vce - - - -
148 | PCMCIA CA25 (0] vce - - - -
149 CA24 (0] vce - - - -
150 | PCMCIA/ISA | CA23 (0] vce - - - -
151 | Parallel SLCT I vce GND 0.8 2.0 5.5
152 PE I vce GND 0.8 2.0 5.5
153 BUSY 1 vce GND 0.8 2.0 5.5
154 ACK# I vce GND 0.8 2.0 5.5
155 LPTD7 /OD vce GND 0.8 2.0 5.5
156 LPTD6 /OD vce GND 0.8 2.0 5.5
157 LPTD5 /OD vce GND 0.8 2.0 5.5
158 LPTD4 /OD vce GND 0.8 2.0 5.5
159 LPTD3 /OD vce GND 0.8 2.0 5.5
160 SLCTIN# 1/OD vce GND 0.8 2.0 5.5
161 | Power GND Power - - - - -
162 | Parallel LPTD2 /OD vce GND 0.8 2.0 5.5
163 INIT# /OD vce GND 0.8 2.0 5.5
164 LPTDI1 /OD vce GND 0.8 2.0 5.5
165 | Power VCORE Power - - - - -
166 VBK Power - - - - -
167 | Parallel ERROR# I vce GND 0.8 2.0 5.5
168 LPTDO /OD vce GND 0.8 2.0 5.5
169 AFD# /OD vce GND 0.8 2.0 5.5
170 STROBE# /OD vce GND 0.8 2.0 5.5
171 | PM STANDBY# (0] vce - - - -
172 | Flash ROM ROMDIS# I vce GND 0.8 2.0 vce
173 RESERVE - - - - - -
174 | Video EXTCLKI 1 vce GND Vcex0.3 [ veex0.7 | 5.5
175 RESERVE - - - - - -
176 | ISA CA22 (0] vce - - - -
177 | Serial 0 TXDO (0] vcc - - - -
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Pin | Group Name Type Power Line Input low (3.3v/5v) level Input high (3.3v/5v) level
voltage [V] voltage [V]
VIL (min) VIL (max) [ ViH (min) VIH (max)

178 | Serial 0 SCKO0 (¢} vce - - - -

179 RXDO I vce -0.3 vcex0.2 | 2.0 vce+0.3
180 AN4 1 vce - - - -

181 | Power GND Power - - - - -

182 | AD/DA ANS 1 vce - - - -

183 DAL (0] vce - - - -

184 DAO (0] vce - - - -

185 | Serial 1/Irda TXD1 (6] vce - - - -

186 RXDI1 1 vce -0.3 vcex0.2 | 2.0 VCC+0.3
187 | Serial 2 TXD2 (6] vce - - - -

188 RXD2 1 vce -0.3 vVcex0.2 | 2.0 VCC+0.3
189 RTS2# (6] vce - - - -

190 CTS2# 1 vce -0.3 vcex0.2 | 2.0 VCC+0.3
191 | PM PWOFF# (0] vce - - - -

192 SRBTN# 1 vce -0.3 vcex0.2 | 2.0 VCC+0.3
193 | Video FPVCCON (6] vce - - - -

194 | Port PTC7/PINT7 /0 vce -0.3 vcex0.2 | 2.0 VCC+0.3
195 PTC6/PINT6 /O vce -0.3 vcex0.2 | 2.0 VCCe+0.3
196 PTC5/PINTS 1/0 vce -0.3 vcex0.2 | 2.0 VCC+0.3
197 | Power vce Power - - - - -

198 | Port PTC4/PINT4 1/0 vce -0.3 vcex0.2 | 2.0 VCC+0.3
199 PTC3/PINT3 /O vce -0.3 vcex0.2 | 2.0 VCce+0.3
200 PTC2/PINT2 1/0 vce -0.3 vcex0.2 | 2.0 VCC+0.3
201 PTCI/PINT1 /O vce -0.3 vcex0.2 | 2.0 VCe+0.3
202 | Power GND Power - - - - -

203 | DMA DACKO# O vce - - - -

204 DREQO# 1 vce -0.3 vcex0.2 | 2.0 VCC+0.3
205 DACKI# (6] vce - - - -

206 DREQI# 1 vce -0.3 vcex0.2 | 2.0 VCC+0.3
207 | Interrupt NMI 1 vce -0.3 vce x0.1 [ veex0.9 Vce+0.3
208 IRQI 1 vce -0.3 0.5 vce-0.5 VCC+0.3
209 IRQ2 1 vce -0.3 0.5 vCe-0.5 VCce+0.3
210 1IRQ3 1 vce -0.3 0.5 vce-0.5 VCC+0.3
211 IRQ4 1 vce -0.3 0.5 vCe-0.5 VCe+0.3
212 | Video VSYNC (0] vce - - - -

213 HSYNC O vce - - - -

214 B (0] vce - - - -

215 G (0] vce - - - -

216 R (0] vce - - - -

217 FPDATI15 (0] vce - - - -

218 FPDAT14 (0] vce - - - -

219 FPDATI13 (0] vce - - - -

220 FPDATI12 (0] vce - - - -

221 | Power GND Power - - - - -

222 | Video FPDATI1 (0] vce - - - -

223 FPDATI10 (0] vce - - - -

224 FPDAT9 (0] vce - - - -

225 FPDATS (0] vce - - - -

226 | Power VcC Power - - - - -

227 | Video FPDAT7 (0] vce - - - -

228 FPDAT6 (0] vce - - - -

229 FPDATS5 (0] vce - - - -

230 FPDAT4 (0] vcce - - - -

231 FPDAT3 (0] vce - - - -

232 FPDAT2 (0] vce - - - -

233 FPDATI1 (0] vce - - - -

234 FPDATO (0] vce - - - -

235 DOTCLK (0] vce - - - -

236 MOD (0] vce - - - -

237 FPVEEON (0] vce - - - -

238 LINE (0] vce - - - -

239 FRAME (0] vce - - - -

240 | Power GND Power - - - -

(Note2) During RTC backup, be sure not to let R
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actFlash connector)

Input voltage (Com

Pin | Group Name Type | Power Line Input low level Input high level
voltage [V] voltage [V]
VIL (min) VIL (max) | VIH (min) VIH (max)

1 CompactFlash | GND Power | - - - - -
2 D3 /0 vce -0.3 Ve x0.2 2.0 VCC+0.3
3 D4 1/0 vcce -0.3 VCcCx0.2 |20 VCC+0.3
4 D5 /0 vce -0.3 vcex0.2 2.0 VCC+0.3
5 D6 1/0 vcce -0.3 VCcCx0.2 |20 VCC+0.3
6 D7 /0 vce -0.3 vcex0.2 2.0 VCC+0.3
7 CCEl# o) vcce - - - -
8 Al0 (0] vce - - - -
9 COE# 0 vcce - - - -
10 A9 (6] vce - - - -
11 A8 (o) vcce - - - -
12 A7 (0] vce - - - -
13 (e Power | - - - - -
14 A6 (0] vce - - - -
15 AS o) vcce - - - -
16 A4 (0] vce - - - -
17 A3 (o) vcce - - - -
18 A2 (0] vce - - - -
19 Al 0 vcce - - - -
20 A0 (6] vce - - - -
21 DO /0 vcce -0.3 VcCx0.2 |20 VCC+0.3
22 Dl /0 vce -0.3 Ve x0.2 2.0 VCC+0.3
23 D2 /0 vcce -0.3 VcCx0.2 {20 VCC+0.3
24 CWP IOIS16# 1 vce GND 0.8 2.0 vce
25 RESERVE - - - - - -
26 RESERVE - - - - - -
27 D11 /0 vcce -0.3 VcCx0.2 |20 VCC+0.3
28 D12 /0 vce -0.3 vcex0.2 2.0 VCC+0.3
29 D13 /0 vcce -0.3 VcCx0.2 |20 VCC+0.3
30 D14 /0 vce -0.3 Ve x0.2 2.0 VCC+0.3
31 D17 /0 vcce -0.3 VcCcx0.2 |20 VCC+0.3
32 CCE2# O vce - - - -
33 RESERVE - - - - - -
34 CIORD# (0] vce - - - -
35 CIOWR# o) vcce - - - -
36 CWE# (6] vce - - - -
37 CRDY IREQ# 1 vcce GND 0.8 2.0 vcce
38 vce Power | - - - - -
39 RESERVE - - - - - -
40 RESERVE - - - - - -
41 RESET [0) vcce - - - -
42 CWAIT# 1 vce GND 0.8 2.0 vce
43 RESERVE - - - - - -
44 CREG# (6] vce - - - -
45 RESERVE - - - - - -
46 CBVDI1 STSCHG# |1 vce GND 0.8 2.0 vce
47 D8 /0 vcce -0.3 VCcCx0.2 |20 VCC+0.3
48 D9 /0 vce -0.3 Ve x0.2 2.0 VCC+0.3
49 D10 /0 vcce -0.3 VCcCx0.2 |20 VCC+0.3
50 GND Power | - - - - -
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8 AC CHARACTERISTICS

Clock Timing
Table 8-1 CKIO A.C Specification
Vce=3.340.15V, Ta=0 to 60°C, CL=30pF
Item Symbol min. max. Unit | note
CKIO Frequency 33.3 MHz
CKIO Cycle Time t01 30 nsec
CKIO High Pulse Width t02 8 nsec
CKIO Low Pulse Width t03 8 nsec
CKIO Fall Time t04 6 nsec
CKIO Rise Time t05 6 nsec
— to
toe —» [ toz3 ™
Vou Vou
CKIO 1/2Vcc X 1/2Vcc
2 K VoL /
tos4 (4P
Figure 8-1 CKIO Timing
Table 8-2 EXTCLKI A.C Specification
Vce=3.340.15V, Ta=0 to 60°C, CL=30pF
Item Symbol min. max. Unit | note
EXTCLKI Frequency 33 MHz
EXTCLKI Cycle Time t06 30.3 nsec
EXTCLKI High Pulse Width t07 13.5 nsec
EXTCLKI Low Pulse Width t08 13.5 nsec
EXTCLKI Fall Time 109 10 nsec
EXTCLKI Rise Time t10 10 nsec
e tos
to7 —» < tos ™
Veex0.7 7
EXTCLKI 7% X
2 Veex0.3 K 7
to [P t1o

Figure 8-2 EXTCLKI Timing
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SH-Bus Timing

Table 8-3 H-Bus A.C Specification
Vce=3.340.15V, Ta=0 to 60°C, CL=50pF (excluding CS2#)

Item Symbol min. max. Unit | note
Address Delay Time t1o1 1 13 nsec

BS# Delay Time t102 12 nsec

CS2# Delay Time 1 t103 1 12 nsec | 30pF
CS2# Delay Time 2 t104 1 12 nsec | 30pF
Address Hold Time t105 10 nsec

RD/WR# Hold Time t106 0 nsec

RD/WR# Delay Time t107 1 12 nsec

RD# Delay Time t108 12 nsec

Read Data Setup Time t109 12 nsec

Read Data Hold Time t110 0 nsec

WE# Delay Time ti11 12 nsec

Write Data Delay Time t112 12 nsec

Write Data Hold Time t113 2 nsec

WAIT# Setup Time t114 10 nsec

WAIT# Hold Time t115 0 nsec
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CKIO _/ ~_ _\_ _\_ ~_ _\_
tio1 tio1
A[0..25]
t102 t102
BS# T
t103 tio4 tios
—_ t106
CS2#
ti1o
tio7 tio7
RD/WR#
t108 ‘—1 t108 tos
t106
RD#
tio ti1o
D[0..15]
tin tin “35
p— P t106
WEn# L
4—;Lt112 t113
D[0..15] —
ti14 ti1s tii4 ti1s
WAIT#
Figure 8-3 SH-Bus Timing
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ISA Interface Timing
Table 8-4 ISA Interface A.C Specification
Vce=3.3+0.15V, Ta=0 to 60°C, CL=50pF

Item Symbol min. max. Unit | note
Address Setup Time t201 150 nsec
Address Hold Time 202 75 nsec
Command Pulse Width t203 220 nsec
Read Data Setup Time t204 50 nsec
Read Data Hold Time 1205 0 nsec
Write Data Setup Time £206 100 nsec
Write Data Hold Time 1207 75 nsec
MEMCSI16#, IOCS16# Setup Time 1208 95 nsec
MEMCSI16#, IOCS16# Hold Time 209 0 nsec
IOCHRDY Delay Time from t210 90 nsec
Command
IOCHRDY Active to Command t211 100 nsec
Inactive Time
IOCHRDY Hold Time 212 0 nsec
ISADATAENA# Setup Time 213 70 nsec
ISADATAENA# Hold Time 214 40 nsec

AJ0..21],

CA[22.23],

SBHE#

o P t3 t202 —¥
MEMR#, D E— S E—
IOR#
t: 204 205
D[0..15] |
o P s t202 —¥
MEMW#,
IOW#

1206 ¥ * t207
D[0..15] At ji
t208 — ™ 209
MEMCS16#,
I0CS16#

D — 3 1) R— 212

IOCHRDY

_tm\t—' t214
ISADATAENA# j{

Figure 8-4 ISA Interface Timing (IOCHRDY Asserted)
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A[0..21],
CA[22.23],
SBHE#

MEMR#,
IOR#

D[0..15]

MEMW#,
IOW#

D[0..15]

MEMCS16#,
IOCS16#

IOCHRDY

ISADATAENA#

— t201

€ t202

: 204

€ t201

205

€ t202

* 207

t 206

g

< 208 ’

H;Ltzw

< 211

212

214

Rev.A

Figure 8-5

ISA Interface Timing (IOCHRDY Deasserted)

EPSON

107



CARD-E09A Hardware Manual

PCMCIA Timing (Memory)
Table 8-5 PCMCIA A.C Specification (Memory)
Vcce=3.340.15V, SLOT_A,B_Vcc=5V£10% or 3.3£0.15V, Ta=0 to 60°C, CL=50pF

Item Symbol min. max. Unit | note
Address Setup Time t301 150 nsec
Address Hold Time 1302 75 nsec
OE#, WE# Pulse Width 1303 220 nsec
Read Data Setup Time 1304 50 nsec
Read Data Hold Time 1305 0 nsec
Write Data Setup Time 1306 100 nsec
Write Data Hold Time 1307 75 nsec
WAIT# Delay Time from OE#, WE# 310 90 nsec
WAIT# Inactive to OE#, WE# 311 100 nsec
Inactive Time
WAIT# Hold Time 312 0 nsec
DATAENAY# Setup Time t313 70 nsec
DATAENA# Hold Time 314 40 nsec

AJ0..22],

CA[23.25],

(A,B,C)CE1,2#,

(A,B,C)OE#

t: 304 1305
DJ[0..15] r\_:
10 o e 1) t302 — ¥
(A,B,C)WE#
t t306 ¥ * 307 j
DJ[0..15]
i) [ R— t312
(A,B,C)WAIT#
_tm\t—' t314 ‘—j
(A,B)DATAENA#

Figure 8-6
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AJ0..22],
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(A.B,OREGH 301 ¥ 302 ¥
(A,B,C)OE#
t: t304 305

D[0..15] r\_:

— t301  t302
(A,B,C)WE#

306 * t307
D[0..15] —t ji
[ J— & § | — /j:ftm t312
(A,B,C)WAIT#
_tm\t—' t314 ‘—j

(A,B)DATAENA#

Figure 8-7 PCMCIA Memory Timing (WAIT# Asserted)
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PCMCIA Timing (I/O)

Table 8-6 PCMCIA A.C Specification (I/0)
Vce=3.3+0.15V, SLOT_A,B_Vcc=5V£10% or 3.3+0.15V, Ta=0 to 60°C, CL=50pF

Item Symbol min. max. Unit | note
Address Setup Time t401 150 nsec
Address Hold Time t402 75 nsec
IORD#, IOWR# Pulse Width 1403 220 nsec
Read Data Setup Time t404 50 nsec
Read Data Hold Time t405 0 nsec
Write Data Setup Time 1406 100 nsec
Write Data Hold Time 407 75 nsec
101S16# Setup Time t408 95 nsec
101S16# Hold Time t409 0 nsec
WAIT# Delay Time from IORD#, t410 90 nsec
IOWR#
WAIT# Inactive to IORD#, IOWR# ta11 100 nsec
Inactive Time
WAIT# Hold Time t412 0 nsec
DATAENAY# Setup Time t413 70 nsec
DATAENA# Hold Time t414 40 nsec
AJ0..22],
CA[23.25],
(A,B,C)CE1,2#,
(A’B’C)REG# “— t401 — t403 t402 —»
(A,B,C)IORD#
t404 t405
DJ[0..15] r\_:
a0 P& t403 t402 — ¥
(A,B,C)IOWR#

t406 ¥ * t407
D[0..15] At ji
iﬁ t408 4"—lt409
(A,B,O)IOIS16#

A — ' 1) R— t412

(A,B,C)WAIT#

t413 t414
(A,B)DATAENA# j{

Figure 8-8 PCMCIA 1/0 Timing (WAIT# Deasserted)
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AJ0..22],
CA[23.25],
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Figure 8-9 PCMCIA 1I/0O Timing (WAIT# Asserted)
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EPP Timing
Table 8-7 EPP A.C Specification
Vce=3.3+0.15V, Ta=0 to 60°C, CL=50pF
Item Symbol min. max. Unit | note
AFD#, SLCTIN# Pulse Width t501(a) 730 nsec
AFD#, SLCTIN#, STROBE# Pulse t501(b) 640 nsec
Width
Read Data Setup Time t502 50 nsec
Read Data Hold Time t503 0 nsec
Write Data Setup Time t504 15 nsec
Write Data Hold Time 1505 70 nsec
BUSY Delay Time from AFD#, t506 300 nsec
SLCTIN#
BUSY Inactive to AFD#, SLCTIN# t507(a) 200 nsec
Inactive Time
BUSY Inactive to AFD#, SLCTIN# t507(b) 110 nsec
Inactive Time
BUSY Hold Time t508 0 nsec
STROBE#
t501(a)
AFD#,
SLCTIN#
r t502 503
LPTD[0..7] \ I E—
tsos t508
BUSY
Figure 8-10 EPP Read Timing (BUSY Deasserted)
e
| STROBE#
I
I
I
| ———————————————— [r—
I AFD#,
| SLCTIN#
: t: 502 503
| LPTDI[0..7] A D e—
I
: 1 S— J/F t507(a) t508
I
I BUSY
L

Figure 8-11 EPP Read Timing (BUSY Asserted)
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t501(b)
STROBE#
t501(b)
AFD#,
SLCTIN#
t504 *J t505
LPTDJ0..7] A
—tsos ¥ t508
BUSY
Figure 8-12  EPP Write Timing (BUSY Deasserted)
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Figure 8-13  EPP Write Timing (BUSY Asserted)
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Keyboard/Mouse Timing
Table 8-8 Keyboard/Mouse Interface A.C Characteristics
Vce=3.340.15V, Ta=0 to 60°C, CL=50pF
Parameter Symbol min. typ. max. unit note

Clock Low Time t601 30 50 psec

Clock High Time t602 30 50 usec
Receiving Data Setup Time t603 5 psec
Receiving Data Hold Time t604 5 usec

Clock Line Inactive Time t605 96 psec

Start Bit Active Delay t606 48 psec

Sending Data Delay Time t607 5 psec

t601 1602 M

KBCLK _/—\_/—\—
MSCLK __/ / _/ \

t603£_'

KBDATA \  StartBit A Bit0

t604
Bit 1 Bit2 X

X Parity )’

MSDATA

Stop \<:

Figure 8-14  Keyboard/Mouse Receiving Data Timing

t602

\

/1T\

/\

t605 t601
KBCLK \
MSCLK

t607

[\

A Bit0

Bit2 X__

X_Parity ) Stop \<:

t606 :1
KBDATA .
MSDATA Start Bit
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Figure 8-15  Keyboard/Mouse Sending Data Timing
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Power On/Off Timing

Table8-9 Power On/Off A.C Specification

Item Symbal min. max. Unit note
RESETP#Turn Off Deay from1.8V of t7o1 50 msC

Vcore and 3.15V of VVcC

RESETP# Active Setup Time to 1.8V of t702 0 msC

Vcore and 3.15V of Vcc

Always sat asfollows. Vcc 3 Vcore.

1.9v
1ev—A 1.8V
V CORE / <+t tzoz
ov
3.3v N
3.15v A2 3.15v
Vcc / > tiw tzoo
ov
RESETP#
0.5V 0.5V
3 3TN
3.3V /
VBK 2.0V ¥
ov

Figure 8-16 Power On/Off Timing
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CAUTIONS ON HANDLING

When using the CARD-E09A, make sure it operates within the guaranteed ranges in maximum rating,
operating voltage, as well as other conditions.

The ratings in these specifications do not include CompactFlash.
Be sure the system meet the rating requirement of CompactFlash.

The CARD-E09A contains a lot of CMOS devices. Because strong static electricity may damage CMOS
devices, be sure to provide mechanism to prevent static electricity during transportation and assembly work.

If excessive external noise is allowed at the power source or the input/output pins, this may cause incorrect
operation or even malfunction. To ensure stable operation, be sure to place a filter capacity near the power
connector of the CARD-E09A. Also, avoid placing near the CARD-E09A devices generating high noise level.

If the CARD-E09A is used without anything connected to its input pin, this may cause incorrect operation
induced by unstable voltage and noise. For unused pins where there is input other than signal of pull-up
resistance inside the CARD-EQ9A or if the pins are bi-directional, use either pull-up or pull-down resistance to
fix the input.

When power is supplied, the initial state of the CARD-E09A is not fixed. To make sure the CARD-E09A is
definitely operating, reset the CARD-E09A using RESETP# right after power is supplied.

EPSON Rev.A
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