OKI Semiconductor

MSM60802

PCMCIA Host Interface Controller

DESCRIPTION

The MSM60802 is OKI's first single-chip, highly integrated PC Card (PCMCIA) HostSide™ interface con-
troller, offering compliancy with the PCMCIA 2.1, JEIDA 4.1, and ATA 1.01 industry standards. This
device is optimized for usage in notebook and hand-held computers that require low-cost, single-socket
support with extremely low power consumption for enhancing battery life. For small-form-factor
designs, OKI delivers a minimum board-area solution by eliminating external buffers.

The HostSide™ controller is unique in several aspects, but most importantly regarding its register and
software compatibility to the Intel 82365SL B step IC. Software compatibility significantly simplifies the
design process and shortens time-to-market.

Plug-and-play compatibility is becoming more popular with PC Cards. The HostSide™ controller offers
seamless transitions through full ExCA™ (QuickSwap) extensions. Another benefit of internal buffers is
hot insertion capability.

All necessary registers, decoders, and buffers are integrated to reduce the system form factor and to elim-
inate discrete components. A comprehensive interface allows device configuration, software setup, and
firmware parameter setup by a host (PC) system.

The MSM60802 is manufactured on OKI's high-quality CMOS process, providing unrivaled low-power
performance with a 3-V or 5-V operating range. Power-management circuitry further reduces power con-
sumption through active monitoring techniques. In an effort to further reduce board space usage, the
HostSide™ Cis offered in a 176-pin TQFP package.

FEATURES

* Single-chip PCMCIA host controller for * Two independent, programmable 1/0
reduced board space. windows per slot, simplifying partitioning

s Register- and software-compatible with Intel » Programmable access cycle timing, enhancing
82365SL B step PCMCIA controller for throughput
simplified design » Pulse- or level-mode interrupts, providing

+ Mixed-voltage (3-V and 5-V) support, flexibility
providing easy transition path » Execute-in-place (XIP) operation

* Direct connection between ISA bus and » Programmable sleep modes for increased
PCMCIA socket for enhanced performance power savings

* Compliant with PCMCIA 2.1, JEIDA 4.1, and * 8-bit or 16-bit PCMCIA and CPU interface
ATA 1.01, facilitating compatibility support for most architecture variations

* ExCA™ compatible with hot-insertion * PCMCIA RESET compatibility, reducing design
compatibility overhead

* Five independent, programmable memory * 176-pin TQFP package, minimizing board space

windows per slot, meeting user requirements
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PIN CONFIGURATION
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PIN LAYOUT

Pin-| - PlnName . | Pl

! nNeme . | Pin | - PinName
NC 31 | VSS 61 | SA8 91 | CDB7 121 | CA12 151 | Wb

1

2 |KC 32 | sos 62 | SA9 92 | COB14 122 | cAZ4 152 | CD2

3 | RLOUT 33 | SD9 63 | SA10 93 | vss 123 | VSS 153 { vDB

4 | SPKR_OUT 34 |sD10 64 | san 9 |CET 124 | CA7 154 | VCC_EN1
5 |vss 35 | son 65 | SM12 95 | COB15 125 | CA25 155 | VCC_EN2
6 | SYSCLK 3 | voD 66 | SA13 96 | CAt0 125 | CAB 156 | VPP1_EN1
7 | vDD 37 | S0z 67 | SAl4 97 |CE2 127 | AUX 157 | VPP1_EN2
g |CST 38 | sp13 68 | SA15 98 | OF 128 | CAS 158 | VPP2_EN1
9 |CS0 39 | 5014 69 | vsS 99 | GPI 129 | RESET 159 | vPP2_EN2
10 | MODE 40 | 5D15 70 | SA16 100 | cAN 130 | CA4 160 | OVER_C
1t | OFFSETO 41 | AEN 71} LAT7 101 | iGRD 131 | NC 161 | vDD

12 | OFFSET1 42 | BALE 72 | LAig 102 | CA9 132 | NC 162 | VSS

13 | BUSEN 43 | NC 73 | LA19 103 | TOWR 133 | NC 163 | INTR

14 | PWRGD 44 | NC 74 | LA20 104 | CAB 134 | NC 164 | IRO3

15 | RSTDRY 45 | NC 75 | LA21 105 | CA17 135 | WAIT 165 | tRO4

16 | MEMW 46 | NC 76 | LAZ2 106 | VSS 136 | CA3 166 | IRQS5

17 | MEMR 47 | vss 77 | LA23 107 | CA13 137 | vOD 167 | voo

18 | TOWC 48 | OWS 78 |vop 108 ] CA18 138 | CA2 168 | 1RQ7

19 1 10RC 49 | JOCHRDY 79 | CBD3 109 | CA14 139 | FEG 169 { IRQS

20 | SBRE 50 | MEMCSTE 80 | T 110 | ca19 140 | CA1 170 | IRQtO

21 | VSS 51 | TOCS16 81 | CDB4 11 | WE 141 | pvo2 171 ! IRQH

22 | sDO 52 { SAD 82 | CDB11 112 | cA20 142 | CAO 172 | IRQ12

23 | sD1 53 | SA1 83 | CDBS 113 | voD 143 | BVDY 173 | IRQ14

24 | 5D2 54 | SA2 84 | CDB12 114 | RDV/BSY 144 | CDBO 174 | IRQ15
25 | SD3 55 | SA3 85 | CDB6 115 | cAz1 145 | CDBB 175 | NC
26 | vs§ 56 | SA4 8 | CDB13 116 | CA16 146 | CDBY 176 | MC
27 | sD4 57 | 5AS 87 | NC 117 | cA22 147 | CDBY
28 | sps 58 | sAe 88 | NC 118 | CA15 148 | VSS
29 | SD6 59 | sa7 89 | NC 19 | vs§ 149 | CDB2

30 |sp7 60 | voD 90 |[NC 120 | CA23 150 | CDB10
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PACKAGE DIAGRAM

26.0 £0.25 mm
24.0 0.2 mm

176-Pin
Thin Quad Fiat Pack
(TQFP)
1.25 mm Typ (4 PLCS)
3.0 mm Max -
BLOCK DIAGRAM
MSME0802
( A Memoryl0
Addrass Bus )
v MMU
Memory Map
Register Address Bus
Control Register 2 Data Bus
Card Control
and Buffers
System -
Intertace Data Bus Control Signals

WAIT
cit::rem Ca{;ie:set;t ue Status Signals

Interrupt
Routing Control

Control Signals
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PIN DESCRIPTIONS

Input

System Address Enable. This active-l-ltGH-ir-ls-ut signal should be connected to the AEN signal on the ISA bus.

AEN
14 the system assents this sigral HIGH, access to #/0 and the internal MSMG0802 registers is disabled, CE1 and
CE2 are asserted LOW, and memory access is enabled. If the system deasserts this signal LOW, access to /0
and internal registers is also enabled.
AUX 110 Auxiliary. This is a multi-purpose /O pin for user applications.
4mA
BALE Input Bus Address Latch Enable. This active-HIGH input signal should be connected to the BALE signal on the ISA
bus. The system asserts this signal HIGH at the beginning of every bus cycle to latch the address from the
system address bus, SA[23:17).
BUSEN Output Bus Enable. If the PCMCIA bus is enabled, the MSMB0802 asserts this signal LOW.
4mA
BVD1 (STSCHG) Input This is a dual-function PGMCIA pin with different characteristics on memory and configured 1/0 cards.
Battery Status 1. On memory cards, this sigral indicates a low battery on the PC card. If the BVD1 bit in the
Card Status Interrupt Configuration Register (see page 19) is set to ‘' then the inferrupt selected by the tRQ_Sx
bit in this register is requested. The BVD1_CH bit in the Card Status Flag Register (see page 18) is also set to
‘1’ on the falling edge of BVD1.
Status Changed. On configured /O cards, the card signals a change of its status by setting this signal LOW. If
the BVO1 bit in the Card Status Interrupt Configuration Register (see page 19) is set to ‘1' then the interrupt
selected by the IRQ_Sx bit in this register is requested. The BVD1_CH bit in the Card Status Fiag Register (see
page 18) is also sgt to *1’ on the falling edge of STSCHG, and the MSMB0802 asserts the RI_OUT signal LOW
when the STSGHG input is LOW.
BVD2 (SPKR) Input This is a dual-function PCMCIA pin with different characteristics on memary and configured 1/O cards.
Batlery Status 2. On memory cards, this signal indicates a low battery on the PG card. If the BVD2 bit in the
Card Status Interrupt Configuration Register(see page 19) is set to'1’ then the interrupt selected by the IRQ_Sx
bit in this register is requested. The BVD2_CH bit in the Card Status Flag Register (see page 18) is also set to
‘1" on the falling edge of BVD1.
Digital Audio. On |/O cards, the PG card can use this signal to transmit digital audio signals to the host system,
When configured for /0 card operation, no interrupt is generated when the level of SPKR changes and the
BVD2_CH bit in the Card Status Flag Register is set to ‘0° continuously.
CA[25:0] 3-state Qutput | Card Address Bus. This signal directly connects to the PCMCIA socket’s A[25:0] signals.
4 mA
CDB[15:0] 170 Gard Data Bus. This signal directly connects 10 the PCMCIA socket's D[15:0] signals.
4 mA
¢D1,CD2 Input Card Detect. When no card is present, these signals are pulted HIGH. An inserted card pulls both of these
Schmitt Trigger | signats LOW. See Register Index 04H and 05H for details.
50 kQ pull-up
CET, CE2 3-state Output | Card Enable. The MSMEB0B02 asserts these signals LOW to enable the PG card for read and write accesses.
4 mA
C51,TS0 Input External 1/0 Address Decade. If the MSMB0B02 MODE signal input is not asserted HIGH, the TS1 and TS0
50 k2 pull-down | signals select the system addresses for the MSMBO0B02 Register Select Register and the Data Transter

Register. Four addresses are selectable via the GSO and CS1 pins, altowing users to hard-wire or configure
jumpers for selection of MSMG0802 register addresses that avoid potential address conflicts. See also the
description for the MODE signal input.

[31) cs1 Address (Hex)
Register Selact Registar Data Transfer Ragister
0 0 3E0 3E1
0 i 3E2 3E3
1 0 240 241
1 1 100 101
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PinName: |

PIN DESCRIPTIONS (Continued)

GPI Input General Purpose Input. The MSME0802 images the inverted state of this input pinin bit D7 of the Card Status
Register (see page 15). If the GPI_EN bit in the Card Detect and General Control Register (see page 28) is set
to "1, then a transition on this input can generate a card status-change interrupt. The GPI_TC bit in the same
register controls the direction of signal change that causes an interrupt.

INTI 3-state Output | Interrupt Request. This active-LOW output should be connected to a system interrupt signal, i.., the system

8 mA signal ETSML. The INTR signal is used to require a maskable interrupt from the system CPU. If the MSMG0802
asserts INTR LOW, all other status interrupt sequests (IRQ's) are disabled.

IDCHRDY 3-state Qutput | 1/0 Channel Ready. This active-HIGH output should be connected to the host signal IOCHRDY. When asserted

16 mA HIGH, this output indicates that the current /O read or write cycle is compisted. If the PCMCIA signal WAIT
signal is active, or the MSM60802 is programmed ta insert WAIT states, the MSM60802 will reflect this by
deasserting the IOCHRDY signal LOW.

10C516 3-state Output | /O Chip Select 16. This active-LOW output signal should be connected to the host signal I0CS16. The TOCS16

16 mA signal is generated sither by the MSMBO0BO02 or by the PC card. When asserted LOW, this signal indicates that
16-bit O cyeles can be performed.

JORC Input 10 Read Cycle. This active-LOW input signal should be connected to the host signal TORC. If the accessed
address is in the configured and enabled I/0 window, the MSMG0802 performs a PCMCIA I/0 read cycle to the
PG 1/0 card when this signal is asserted LOW,

IO0RD 3-state Output | 1/ Read. This active-LOW signal indicates that the MSMB0B02 is performing an IO read access 1o the PC

4 mA card.

10WC Input 1/0 Write Cyele. This input signal should be connected to the host signal [OWC. If the accessed address is in
the cenfigured and enabled 1/Q window, the MSME0B02 performs a PCMCIA 1/0 write cycle to the PG 0 card
when this signal is asserted LOW.

10WR 3-state Output | /O Write. This active-LOW signat indicates that the MSMG0802 is performing an I/0 write access to the PC

4 mA card.

TREQ input Interrupt Request. See the signal description for RDY/ BSY (TREQ).

IRQ[15:14) 3-state Output | Interrupt Request. These output signals should be connected to the equivalent signals of the host system. The

IRQ[12:9) 8 mA PCMCIA interrupt request is routed to one of these interrupt signats. The system can choose the interrupt

iRQ{7) signal by wiiting a configuration into IRQ_Cx bits in the Inferrupt and General Control Register {see page 17).

{RQ[5:3) A status change of the PC card might also force a system interrupt, if this function is enabled in the Card Status
Interrupt Configuration Register (see page 19).

LA[23:17) Input Lacat Address Bus and System Address Bus. These signals should be connected 1o the system address bus,

SA[16:0} SA[16:0] and LA[23:17]. LA23 is the most-significant and SAD is the least-significant bit. If connected to an 8-
bit ISA bus, LA[19:17] should be connected to SA[19:17] of the ISA bus and LA[23:20] must be pulled down.

MEMCS16 3-state Output | Memory Chip Select 16-BIt. This output signal should be connected 1o the host signal MEMCS16. The

16 mA MSMB0802 asserts this signal LOW to indicate that a 16-bit memary cycle can be performed. The signal is
decoded from the system address and is controtled by the MCS bit in the Address Window Enable Register
(see page 20}.

MEMR Input System Memory Read. This input signal should be connected to the host signal MEMR. if the accessed
addiess is in the configured and enabled memory window, the MSME0802 performs a PCMCIA memaory read
cycle to the PG card attribute or common memory when this signal is asserled LOW.

MEMW Input System Memory Write. This input signal should be connected to the host signal MEMW. If the accessed

address is in the configured and enabled memory window, the MSM60802 performs a PCMCIA memory write
cycle to the PC card attribute or common memory when this signal is asserted LOW.
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Qiractionand -

. Descriptie

i

Input

Mode Select. When asserted HIGH, this input makes the TS0 and TS inputs select addresses for the Aegister

MODE
50 k2 pull-up | Sefect Registerand Data Transfer Register. When deasserted LOW, the system addresses far the Register
Select Ragister and the Data Transfer Register are decoded externally. For external decoding, the CS1 input
must be tied LOW. See the table below.
Mode [3] cs1 Register Select Register | Data Transfer Register
1 X X See Signal Description for 50 and T31
0 0 1 AD=0 A0=1
0 1 1 Not setected Not selected
i3 3-state Output | Output Enable. This active-LOW signal indicates that the MSMG0802 is performing a read access to the PC
4 mA card's common memory or attribute memory.
QFFSET [1:0] Input Index Otiset Cantrol. These input signals allow four different address offsets for the MSMB0802 Status and
50 k2 pull-down | Control Registers. The table below shows available offset vatues for the register addresses. Refer to the
subsection "Status and Control Registers*on page 12 for mare information.
OFFSET1 OFFSET0 Offsat
0 0 0
Q 1 40 Hex
1 1] 80 Hex
1 1 €0 Hex
QVER_C input Overcurrent Input Pin, If the OVER_CS and OVER_EN bits in the Card Detect and General Control Register (see
Schmitt Trigger | page 28) are setto 1, then a falling edge at this input switches off the power supply via the power control pins
50 k<2 puli-up | and forces a status change interrupt.
PWRGD Input Power Good. This active-HIGH signal should be connected to the host signal that indicates a good system
Schmitt Trigger | supply voitage. if the system is asserting PWRGD HIGH and the bit DIS_RES in the Card Bus and Power Gontrol
50 kQ pull-up | Register (see page 16} is set to *1," then the reset signal RSTDRYV is ignored.
ROY/ BSY (IREQ) Input This is a dual-function PCMCIA pin with different characteristics on memary and configured 1/0 cards.
Ready/Busy. On memosy cards, the PC card pulls this signal LOW to indicate that it is still busy after a reset
has been forced. Pulling the RDY/BSY signal clears the RI¥Y/BSY bit in the Card Status Aegister (see page 15).
When the RDY/BSY bit in the Card Status Register is set to 1,” the PC card is ready and may be accessed. The
RDY/BSY bit is set to ‘1" continuously if the socket is configured for VO operations.
Interrupt Request. On I/0 cards, the PC card can request a host system imerrupt by asserting this signal LOW.
The IRQ_Cx bits in the Interrupt and General Control Register(see page 17) select the generated interrupt level.
The MSMG0B02 then generates an interrupt back to the host via the selected IRQ.
REG 3-state Qutput | Register Select and 1/0 Enable. This MSME0BO2 sets this signal HIGH {not active) for common memory
4mA operations and drives this signal active LOW for I/0 and attribute memary operations. Fg_r_II{J operations, this
signal is generated by the MSM60802 automatically. For attribute memary access, the REG bit in the Card
Memory Offset Address High Byte Register (see page 27) must be setto "1
RESET 3-state Qutput | Card Reset. The MSME0802 asserts this signal HIGH level to force a hardware reset on the PG card. If the
4 mA C_RESET bit in the Interrupt and General Controt Register (see page 17) is cleared to ‘0.’ then the RESET output
is asserted HIGH. Setting the C_RESET bit to *1" deasserts the RESET signal.
Ri_OUT 3-state Output | Ring Indicate (Wakeup). For systems with configured /O cards, the MSMG0B02 assests this signal LOW to
8 mA signal to the host system that it should switch from sleep mode to active mode. The RI_OUT signal reflects the
status of the STSCHG signak received from a configured /0 PG card via the STSCHG input.
RSTDRY Input System Cold Resel. This input signal should be connected to the host signal RSTDRYV. The system can reset
Schmitt Trigger | the MSMB0B02 by asserting this signal HIGH. If the Power Good signal, PWRGD, is HIGH and the DIS_RES bit

in the Card Bus and Power Control Register (see page 16) is set to '1.’ the MSMB0802 will ignore RSTORV.

OKI SEMICONDUCTOR 7
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PIN DESCRIPTIONS (Continued)

] e
Pix Name' = §ire G

SBHE System Bus High Enable. This input signal should be connected to the host signal SBHE. The system drives
this signal LOW to indicate that the upper byte of data on the data bus is valid. If this signal is deasserted HIGH,
the MSME0802 will only perform 8-bit cycles to the PCMGIA sacket.

SA[16:0] Input System Address Bus. See the signal description for LA[23:17).

$D{15.0) 10 System Data Bus. These bidirectional signals should be connected to the system data bus, SD[15:0].

8mA
SPKR Input Speaker In. Sea the signal description for BvD2 (SPKR).
SPKR_QUT 3-state Output | Speaker Qut. To perform digitat audio functions, this utput passes through the signal received at the SPKR
8 mA input from a configured PG /0 card. The output can be disabled with the D2 bit of the Extension Register (Index
OFFH).

STSCHG tnput Status Changed. For information, see the signal description for BVD'1 (STSCHG).

SYSCLK Input System Clock. This input signal should be connected to the host system's CLOCK signal. The MSM60802
supports clock frequencies in the 4.77-MHz to 8.33-MHz range. The clack frequency effects the timings by
changing the pulse width of INTR (three SYSCLK cycles), and the delays for 16-bit MEMR and 16-bit MEMW
operations.

VCC_EN1 Output Vec Power Enable. The MSMG0BOZ asserts this LOW to activate PC card Ve power,

VCC_EN2 8mA

VPP1_ENT QOutput Vppy Power Enable. This signal is active HIGH.

VPP1_EN2 BmA

VPP2_EN1 Output Vppz Power Enable. This signal is active HIGH

VPP2_EN2 8mA

WAIT Input Extend Bus Cycle. The PC card can activate this active-LOW signal to extend a memory or /0 cyclo.

WE 3-state Output | Write Enable. This active-low signal indicates a write access to the commaon memory or attribute memory of

4 mA the PC card.

WP Input Write Protect. By pulling this signal high, the PC card indicates that the card is write protected. The MSMG0802

(l01516) will not qualify this signal. To prevent write access, the WP_EN bit in the Card Memory Offset Address High
Byte Register has to be set.

1/Q port is 16-bit. The PG card indicates if a addressed 1/0 portis capable of 16-bit accesses by asserting this
signal LOW.

0Ws 3-state Output | Zero WAIT Stale. This sipnal (active low) should be connected to the host system signal OWS. It indicates that

16 mA the system should execute cycles with no extra WAIT states. It is controtled by Ix_ZWS (10 Control Register)
and ZWS (Memary Window x Start Address High Byte Register).

OKI SEMICONDUCTOR
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FUNCTIONAL DESCRIPTION
The following information describes the MSM60802 main function blocks.

MEM/IO MMU

The Memory Management Unit (MMU) is controlled by the Memory Map Register and decodes the sys-
tem addresses LA[23:17] and SA[16:0]. If addresses are accessed within a configured memory or [/ O win-
dow, the memory management unit transfers the access to the PCMCIA socket. For memory address
operations, the MMU adds the configured address offset to the system address.

Memory Map Register

The Memory Map Registers control MEM/IO MMU. The system address windows must be defined by
writing to these registers. Five memory windows and two I/O windows can be defined simultaneously.

Control Registers

Control Registers interface between the internal function blocks of the MSM60802 and the host system.
By reading or writing the Control Registers, the MSM60802 and the PCMCIA Interface can be configured.

To access a control register, the system must at first select this register by writing the register’s index num-
ber into the Register Select Register. To read or write the selected register, the system must access the Data
Transfer Register. Both system addresses of the Register Select Register and the Data Transfer Register are
adjustable by two chip select signals.

Card Controf and Buffers

[f the MEM /IO MMU detects a valid memory or I/O cycle to the PC card, the card control and buffers
function block generates all necessary control signals, such as card enables, and then connects the data
bus to the PC card. This function block also drives signals for switching the PCMCIA socket power sup-

ply.
Card Status Detect

The Card Status Detect function block monitors the PCMCIA interface status signals state, similar to
STSCHG, and automatically sets flags in the control register if a status has change. The interface and card
status is imaged in the Card Status Register and in the Card Status Flag Register.

Interrupt Routing Control

It a PCMCIA 1/O card requests a system interrupt, the Interrupt Routing Control function block transfers

this request to a system interrupt signal. The same system interrupt signal must be selected and enabled
from the MSM60802 control register.

If a PCMCIA status signal changes and Interrupt Routing Control is configured, the function block acti-
vates a system interrupt signal.

Interrupt routing is controlled by the Interrupt and General Control Register and the Card Status Inter-
rupt Configuration Register. By using control bits in the Global Control Register, the active level and
mode (pulse or level interrupt) are selectable,

OKI SEMICONDUCTOR 9
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WAIT State Control

The WAIT State Control function block can generate additional WAIT states, if this function is enabled by
the systemn and if the PC card so requests. The WAIT state generator is clocked by the signal SYSCLK. The
WALIT State Control functions can be configured in the I/O Control Register and in the Memory Window
Start Address High Byte. The PC card memory access signals (OE, WE) can be synchronously delayed by
the SYSCLK or the inverted SYSCLK.

PC Card Addressing

Memory Operations

The PCMCIA interface can address a total address space of 64 Mbytes of common memory and/or
attribute memory. The ISA bus system is capable of addressing a 16-Mbyte memory space.

The MSM#60802 can map parts of the PCMCIA memory space into the host system’s address space. The
system can define memory windows by writing the start and the stop address (system address) of the
required memory window and an offset into MSM60802 registers. The start address is the first system
address of the memory window that the system uses to access the PC card. The stop address is the last
system address of the same memory window.

The PCMCIA address is calculated by the MSM60802 by adding the offset to the actual system address.
[f the system address is greater or equal to the window start address and lower or equal to the window
stop address, the MSM60802 performs a memory access to the PC card.

l > l | Stop Address + Offset
-
~ 3 e
- Stant Address + Offset
Stop Address + Offset
-~
OFFSET ADDER 7
Start Address + Offset -~
MSME06802
i ¥ :F T
System Address Space PCMCIA Address Space

Figure 1. PC Card Memory Window Addressing

Each 4-Kbyte boundary above 64 Kbyte can be used as a memory window start address. The start address
must be configured in the Memory Window x Start Address Low Byte and Memory Window x Start
Address High Byte register. The stop address must be written to the Memory Window x Stop Address
Low Byte and Memory Window x Stop Address High Byte register. The offset must be written into the
Card Memory Offset Address x High Byte and Card Memory Offset Address x Low Byte register.
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Using the MSM60802, the system can configure five of these memory windows simultaneously. Each win-
dow can be enabled separately. The card address is calculated as the two's complement of the system
address and the offset. Refer to the following table for an example.

1Exxx Hex 1Fooc Hex Ohoex Mex 1Exx Hex 1F:00¢ Hex
1Exxx Hex 1Fxox Hex 1200¢ Hex 1Fooc Hex 2000 Hex
1Exxx Hex 1Fxxx Hex IFFE2:0cx Hex 00x0tx Hex 01:0x¢ Hex

When a system memory window is defined by start address and stop address, the whole PC card address
space can be addressed by changing the offset. It is not necessary to define the start and stop address
again. To access the attribute memory of a PC card, the system must set the REG bit inside the Card Mem-
ory Offset Address x High Byte register. Memory windows should not be overlapped.

I/0 Operations

For I/O operations, the system is allowed to use each address within the first 64 Kbytes of the system
address space. The system must also define a system start address and a system stop address; for 1/0
operations, however, the MSM60802 adds no offset to the system address. If the system indicates a valid
1/Q cycle, and if the system address is greater or equal to the defined start address and lower or equal to
the defined stop address, the MSM60802 transfers the system address to the PCMCIA socket.

The system must write the start address into the I/OQ Window x Start Address Low Byte and I/0 Window
x Start Address High Byte Register and the stop address into the I/Q Window x Stop Address Low Byte
and I/O Window x Stop Address High Byte register.

Using the MSM60802, the system can handle two I/0O address windows simultaneously. Both windows
can be enabled separately. It is possible to open both types of address windows (I/O windows and mem-
ory windows) simultaneously.

OKI SEMICONDUCTOR 11
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REGISTERS

MSMG0802 Control Register Addressing

The host system can control the functions and the status of the MSM60802 and connected PCMCIA socke
via 50 eight-bit-wide control registers. These control registers inside the MSM60802 are addressed indi
rectly. To address a register, the register’s index must be written into the Register Select Register. By read

ing or writing the Data Transfer Register, the system can read or change the contents of the selecte.
register.

The system addresses of the Register Select Register and of the Data Transfer Register can be determine.
by the MSM60802 CS1 and CS0 input signals and the MODE signal.

1 0 0 3ED Hex 3E1 Hex

1 0 1 3E2 Hex 3E3 Hex

1 1 0 240 Hex 241 Hex

1 1 1 100 Hex 101 Hex

0 0 1 AD = 0 (extemal mode) AD =1 (external decode)
0 1 1 Not selgcted Not selacted

Status and Control Registers

The table on the next page shows all status and control registers, and the index that the host must write
into the Register Select Register to access them. The OFFSET[1:0] input pins define the offset that must b
added to the index address to access the control registers, as shown in the table below,

0 0 0

0 1 40 Hex
1 0 80 Hex
1 1 CO Hex

12 OKI SEMICONDUCTOR




Status and Control Registers

00h + Offset

Read only Revision Number
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01h + Offset Read only Card Status

02h + Offset Read/Write Card Bus and Power Control

03h + Offset Read/Write Interrupt and General Control

04h + Offset Read oniy Card Status Flag

05h + Offset Read/Write Card Status Interrupt Configuration

06h + Ofiset Read/Write Address Window Enable

07h + Dffset Read/Write 0 Control

C8h + Offset Read/Write 1/0 Window 0 Start Address Low Byte

0%h + Offset Read/Write 1/0 Window 0 Start Address High Byte

0Ah + Offset Read/Write I/0 Window 0 Stop Address Low Byte

OBh + Offset Read/Write 10 Window 0 Stop Address High Byte

OCh + Offset Read/White 1/0 Window 1 Start Address Low Byte

00h + Offset Read/MWrite 1/0 Window 1 Start Address High Byte

0Eh + Offset Read/Write 110 Window 1 Stop Address Low Byte

OFh + Otfset Read/write 110 Window 1 Stop Address High Byte

10b + Offset Read/MWrite Memory Window 0 Start Address Low Byte
11h + Offset Read/Write Memory Window 0 Start Address High Byte
12h + Offset Read/Write Memory Window 0 Stop Address Low Byte
13h + Offset Read/Write Memory Window 0 Stop Address High Byte
14h + Ofiset Read/Write Card Memory Offset Address 0 Low Byte
15h + Ofiset Read/Write Card Memory Offset Address 0 High Byte
16h + Offset Read/Write Gard Detect and General Control

17h + Ofiset Read/Write Reserved

18h + Offset Read/Write Memory Window 1 Start Address Low Byte
19h + Offset Read/Write Memory Window 1 Start Address High Byte
1Ah + OHset Read/Write Memory Window 1 Stop Address Low Byte
1Bh + Offset Read/Write Memory Window 1 Stop Address High Byte
1Ch + Offset Read/Write Card Memory Offset Address 1 Low Byte
1Dh + Offset Read/\Write Card Memory Offset Address 1 High Byte
1Eh + Offset Read/Write Global Gontrol Register

1Fh + Offset Read/Write Reserved

20h + Dffset Read/Write Memory Window 2 Start Address Low Byte
21h + Offset Read/Write Memory Window 2 Start Address High Byte
22h + Offset Read/Write Memory Window 2 Stop Address Low Byte
23h + Offset Read/Write Mernory Window 2 Stop Address High Byte
24h + Offset Read/Write Card Memory Offset Address 2 Low Byte
25h + Offset Read/\Write Card Memaory Offset Address 2 High Byte
26h + Oftset Read/Write Reserved
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Status and Control Registers (Continued)

[
27h + Offset Read/Write Reserved
28h + Offset Read/Write Memory Window 3 Start Address Low Byte
29h + Offset Read/Write Memory Window 3 Start Address High Byte
2Ah + Offset Read/Write Memory Window 3 Stop Address Low Byte
2Bh + Ofiset Read/Write Memory Window 3 Stop Address High Byte
2Ch + Offset Read/Write Card Memory Offset Address 3 Low Byte
2Dh + Oftset Read/Write Gard Memory Ofiset Address 3 High Byte
2Eh + Dffset Read/White Reserved
2fh + Offset Read/Write Reserved
30h + Dffset Read/Write Memory Window 4 Start Address Low Byte
31h + Offset Read/Write Memory Window 4 Start Address High Byte
32h + Offset Read/Write Memory Window 4 Stop Address Low Byte
33h + Dffset Read/Write Memory Window 4 Stop Address High Byte
34h + Offset Read/Write Card Memory Offset Address 4 Low Byte
35h + Offset Read/Write Card Memory Ofiset Address 4 High Byte
36h + Offset Read/Write Reserved
37h + Offset Read/Write Reserved
a8h + Offset Read/MWrite Reserved
39h + Otfset Read/Write Reserved
3Ah + Offset Read/Write Reserved
3Bh + Offset Read/Write Reserved
3Ch + Offset Read/Write Reserved
30h + Offset Read/Write Reserved
3Eh + Offset Read/Write Clock Register
3Fh + Offset Read/Mrite Extension Register

CONTROL AND STATUS REGISTERS

This section contains descriptions of the Control and Status Registers.

Revision Number Register
Index: 00 Hex

The Revision Number Register indicates the release of the MSM&60802 (93 Hex).

14 OKI SEMICONDUCTOR
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Card Status Register
Index: 01 Hex

[o7[ne|os]oa|oa]oa]m|oo|

GPI
Voo 8
RDY/BSY
WP

[e)s7]
oo
BvD2
BVD1

 Bijs) - ey 5
D7 General Purposs Input. This bit images the inverted state of the input signal GPI.
GPI
1] ] Ve Power Control. Voc S = 0indicates that the supply and programming voltages Veg, Vppy and Vppg of the PCMCIA socket are
Voo S turned off. Ve S = ¥ indicates that Vge, Vpp, or Vpp; are turned on. The value of the voltage is defined in the Card Bus and Powet
Control Register.
DS Ready / Busy. RDY/BSY = 0 indicates that the socket is not ready: access to the PG card is not allowed. RDY/BSY = 1 indicates that
RDY/BSY the PC card is ready and be accessible. It the socket is configured for I/0 operations, RDY/BSY is permanently set to '1.*
D4 Write Protect. WP = 0 indicates that the inserted memory card is not write protected. WP = 1 indicates that the inserted memery
wpP card is write protected. If the socket is configured for /O operations, the signal is permanently set at ‘0.’
03, D2 Card Detect. Card Detect 2 (CD2), Card Detect 1 (CDT). CDT = Dindicates that the PCMCIA socket is empty. CD2, CDT = 1 indicates
CDx that a PC card has been inserted into the socket.
D1, 00 Battery Status. BVD2 (Battery Status 2) and BVD1 (Battery Status 1) indicate the memory card battery state, as shawn in the
BVDx example below. If the PCMCIA interface is configured for I/0 operations, BVDZ is permanently set at ‘1°, with BVD1 reflecting the

state of STSCHG.

8VD1 = 0; BVYD2 = 0 — Battery Dead
BYD1 = 0; BVD2 = 1 — Battery Dead
BVD1 = 1; BVD2 = 0 — Battery Low

BVD1 = 1; BVD2 = 1 — Battery Good

OKI SEMICONDUCTOR 15
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Card Bus and Power Control Register
index: 02 Hex

|D?|Dsloslo4loa|oa|mloo|

BUS_EM
DIS_RES
Veo AEN
Ve EN
Vppz_C1
Vppz_CO
Vepy_C1
Vpp1_CO

D7 Bus Enable. Set this bit to ‘0’ to switch all control signals, address signals, and data signals to the PCMCIA socket inta 3-state
BUS_EN mode. If this bit is set to '1,’ the bus from the MSMG0802 to the PCMCIA socket switches into active made.
D6 Disable Resel. The system sets this bit to ‘0’ to force a reset by RSTDRV and to reset all resettable registers. The system sets this
DIS_RES bit to *1" for the MSME0802 to ignore the RSTDRV signal, as long as PWRGD is 1.’
0s System Address Enable. The system sels this bit to '0' i the supply voltage Vg of the socket must be switched on, by setting
Vo AEN Voo EN = 1", The system sets this bit to ‘1" if the sacket supply voltage Vg will be automatically switched on after detection of
the PC card.
D4 Ve Power Control. The system sets this bit to '0' to turn off the socket's supply voltage, Vee. The system sets this bit to '1' 1o
Voo EN1 turn on the sacket supply voltage Ve, If a card is not detected or the card is removed (CD1, €02}, the power control signals are
not active, aithough VCG_EN1 is not set to ‘0"
03, 02, 01, D0 | Vpp, Power Control. These four register bits are imaged at the PCMCIA power controd pins Vpp,_ENy. The system can control the
Vppy_Cy programming voltage by setting these bits. If both Vpp,_Cy signals are set, Vpp, s turned 'Off."
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interrupt and General Control Register

Index: 03 Hex

|07|Ds|os|n4]Ds|02|m|Do]

RI_EN
C_RESET
C_TYPE
INTR_EN
IRQ_C3
1RQ_C2
IRQ_C1
IRQ_CO

Bills) - :
D7 Ring Indicate Enalie. Set this bit to ‘0’ to permanently 3-state the output signal RI_OUT. Set this bit to ‘1’ for the STSCHG signal
RI_EN of an I/0 card 1o pass through to the RI_OUT pin (3-state — low).
D& Card Resel. Set this bit to ‘0 to activate the RESET signal; the PCMCIA socket is then reset continuously. This bit is ‘0 after a reset
C_RESET of the MSMB0802. Set this bit to *1’ to disable the PCMCIA socket reset.
Ds Card Type. If the system sets this bit to '0’, the MSMG0802 only supports memory cards without any 10 functions. If the system
C_TYPE sets this bit to '1', the MSME60802 supports I/0 cards.
D4 interropt Request Enable. if the system sets this bit to ‘1°, a status change is indicated at the output signal INTR by switching the
INTR_EN output from 3-state to ‘low’ for a minimum of three SYSCLK cycles.
D3, D2, D1, DD | Interrupt Requests. These bits are used by the system to select the system interrupt signal, which reacts to a PCMCiA Y0 interrupt
IRQ_Cx request (REQ}. Depending on the state of LEV_EN (refer to the “Global Control Register Index: 1E Hex") ar CIPM (Clock Register),

all iRQOx signals drive active low interrupts or low to high edge-trigger interrupts. Refer to the FRQ_Cx Interrupt Cenfiguration table
below for details.

IRQ_C3 | IRQ_C2 | JRO_C1 j IRO_CO | Interrupt Level
0 Inactive

IRQ3 enabled
IRQ4 enabled
IRQ5 enabled
IRQ7 enabled
IRQY enabled
IRQ10 enabled
IRQ11 enabled
IR012 enabled
I1RQ14 enabled
IRQ15 enabled

m|lwm| =]l |loclao|lc|olo

_wmllmlalo|lO|lO|==i= QO
w|lmlo|=mlw|lol=jo|o|=to
slolal=|le|l=|=|=]o|=
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Card Status Flag Register
Index: 04 Hex

[or[os[os|n4|nsloz|m]§|

Don't Cara
Don't Care
OVER_CH
GPI_CH —m——
CD_CH
RDY_CH
BVDZ2_CH
BvD1_CH

Note: If EX_WB in the Global Control Register is not sef to '1’, the contents are erased once the system has read the
register. The only exception is that OVER_CH must be erased by explicit write back.

D5 Overcurrent Input. The state of the OVER_C signal has been changed from '1' 10 '0".
OVER_CH
04 General Purpose inpul. The state of the GPI signal has been changed. Refer to the Card Detect and General Controd Register on
GPI_CH page 28 for details.
03 Card Detect. This bit will be set if both card-detect signats DT and CD2 are being asserted LOW or if one o both card-detect
CO_CH signals are being asserted HIGH.
D2 Ready/Busy. The state of the RDY/BSY signal has been changed (rising edge). If the PCMCIA interface is configured for 1/0
RDY_CH operations, ROY_CH is permanently ‘0",
M, G0 Battery Status. Battery Status 1 (BVD1), Battery Status 2 (BVD2). The state of the BVD2 signal has been changed (falling edge). If
BVDx_CH the PCMCIA interface is configured for /O operations, BVDZ_CH is permanently '0". The state of the BVD1 (STSCHG) signal has
been changed {falling edge).

Note: These bils are ‘low’ until they are enabled in the Card Status Interrupt Configuration Register.
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Card Status Interrupt Configuration Register
Index: 05 Hex

|m|ns|ns|m|oa|nz|o1|oo]

IRC_S3
IRQ_S2
IRQ_S1
IRQ_S0
CD_EN
ADY_EN
BVD2_CH
BVD1_CH

BMs | o llpural e
D7, D6, 05, D4 | Status Interrupt Signals. By setting these bits, the system selects the interrupt signal, which should react on card status changes.
IRQ_Sx Refer to the CD_EN, RDY_EN, BVDx_EN, OVER_CH, and GPI_CH signals, as well as the configuration table below. Depending on
the state of LEV_EN (refer to the "Global Controf Register Index: 1E Hex"), all IRQx signals drive active low interrupts or low to high

edge-trigger interrupts. If INTR_EN in the Interrupt and General Control Register is set, a status change will always be indicated at
the output pin INTR. All other status interrupt signals are disabled.

IRO_53 IRO_S2 IRO_S1 IRQ_S0 Intarrupt Levol
0 ¢ Inactive
IRQ3 enabled
IRQ4 enabled
IRQ5 enabled
IRQ7 enabled
JAGY enabled
IRQ10 enabted
IRQ11 enabied
JRQ12 enabled
1RQ14 enabled
{RQ15 enabled

el Bl ol el el el B2 K= K= E=1 K-
|| ]ololo|=]|=]=]|o|e
Ol =Oo=C| |-

D3 Card Detect Enable. If the level of a card-detect signal changes, the selected interrupt will be requested.
CD_EN

D2 Ready/Busy. The state of the RDY/BSY signal has been changed (sising edge). if the PCMCIA interface is configured for 110
RDY_EN operations, RDY_CH is permanently ‘0", If the tevel of the RDY/BSY signal changes, the selected interrupt (refer to J8Q_Sx) will be
requested. If configured for I/0 operations, no interrupt will be requested.

D1, DO Battery Status. BVD1 and BVD2. If the tevel of the signal BVD2 change, the selected interrupt (refer to IRQ_Sx) is requested. It the
BvVDx_CH MSME08O02 is configured for /O cards, an interrupt will not be generated. If the level of the signal VD1 changes, the selected

interrupt {refer 1o /R0_Sx} will be requested. If the socket is configured for /O card operations, a change of the STSCHG signal
will requast an intersupt (refer to JRQ_Sx).
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Address Window Enable Register
Index: 06 Hex

|E|De|ns]04|oa[nz|m|no|

IW1_EN
IWO_EN

MCS

MW4_EN

- MW3_EN
Mw2_EN

MW1_EN

MWO_EN

Bii(s) _ ke
D7 Enable /0 Window 1. Set this bit to *1' for the system to enable I/0 window 1 for ¥O operations.
IW1_EN
D6 Enable I/0 Window 0. Set this bit to '1' for the system to enable 1/0 window 0 for O operations.
IWO_EN
D5 Memory Chip Select. Set this bit to ‘1" for to generate MEMCS16 by decoding the system address signals LA{23:17) or SA[16:12];
MCS otherwise, the signal is generated by decoding signals LA[23:17).
D4 Enable Memory Window 4. Set this bit to "1 for the system to enable memory window 4 which accesses the PG card's common
MW4_EN or attribute memary.
D3 Enable Memary Window 3. Set this bit to '1’ for the system to enable memory window 3 which accesses the PC card’s comman
MW3_EN or attribute memory.
D2 Enable Memory Window 2. Set this bit to ‘1’ for the system to enable memory window 2 which access the PG card's commaon or
MW2_EN attribute memory.
n Enable Memory Window 1. Set this bit to ‘1’ for the system to enable memory window 1 which accesses the PC card's common
MW1_EN or attribute memaory.
Do Enable Memory Window 0. Set this bit to ‘1’ for the system to enable memory window 0 which accesses the PG card’s common
MWO_EN or attribute memory.

20
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1/0 Control Register
Index: 07 Hex

Im|os|ns|m|na|02|o1|on|

I1_WAIT

11_ZWS
1_CS16
_16BIT
10_WAIT

10_ZWS
10_CS16
10_16BIT

D7, D3 Extend /0 Cycle. If the system sets this bit to *1°, the MSMGE0B02 WAIT state generator inserts one extra WAIT state during 16-
Ix_WAIT hit 110 cycles for 1/0 window x.

D6, D2 Zero WAIT State. If the system sets this bit to *1', no extra WAIT stawe is inserted during 8-bit /0 cycles to /O window x. Gutput
Ix_7W$ signal OWS will be set active. If SBHE is ‘0’ and SAQ is ‘0’ during B-bit /0 cycles, OWS is not active.

ns, 0 Chip Select 16. If the system sets this bit 1o '0°, the output signal 10CS16 images the state of the Ix_16BIT in this register. If the
Ix_CS16 system sets this bit to ‘1’, the output signal I0CS16 is generated by the PC card signal ICIS16.

D4, DO 16 Bit 1/0. If the system sets this bit to '0", the PC card is accessed as a 8-bit /O card. If the system sets this bit to ‘1", the PC card
Ix_16BIT is accessed as a 16-bit O carg.
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1/0 Window x Stop Address Low Byte
Index: 0A Hex (Window 0)
Index: OE Hex (Window 1)

|D?|D6ID5ID4]DB|D2|D1|D0|

IWE_A7
IWE_AS
IWE_AS
IWE_A4
IWE_A3

IWE_A2
IWE_A1
IWE_AO

Bitfs}-- -

07-D0
IWE_Ax

1/ Window row Byte End. IWE_Ax contains bits [7:0] of the /O window stop address.

170 Window x Stop Address High Byte
Index: 0B Hex {(Window 0)
Index: OF Hex (Window 1)

|D7|ns|ns|04|03|02|01]00|

IWE_A15
IWE_A14
IWE_A13
IWE_A12
IWE_A11
IWE_A10

IWE_AS

IWE_AB

TR e

D7-D0
IWE_Ax

1/0 Window High Byle End. JWE_Ax contains bits [15:8] of the /0 window stop address.
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Memory Window x Start Address Low Byte
Index: 10 Hex (Window 1)
Index: 18 Hex (Window 2)
Index: 20 Hex (Window 3)
index: 28 Hex (Window 4)
Index: 30 Hex (Window 5)
|m|ne|ns|o4|na|nz[m[uo|
MWS_A19 —
MWS_A18
MWS_A17
MWS_A16
MWS_A15
MWS_At4
MWS_A13
MWS_At2
Bit(s) MU pl
07-00 Memory Window Start. MWS_Ax contains bits [19:12] of the memory window start address.
MWS_Ax
Memory Window x Start Address High Byte
Index: 41 Hex (Window 1)
Index: 49 Hex (Window 2)
Index: 21 Hex (Window 3)
Index: 29 Hex (Window 4)
Index: 31 Hex (Window 5)
|Dv]De|Ds|o4]oa|Dle=[oo|
MEM16
Zws
Scratch
Scratch
MWS_A23
MWS_A22
MWS_A21
MWS_A20
Bit - R b
D7 Memary Ghip Select 16. Set this bit to ‘0’ for 8-bit memory access; MEMCTS16 will not be active. Set this bit to ‘1' for 16-bit memory
MEM16 | access; MEMCS16 will be active as in AWE_REG.
D6 Zero WAIT State. Set this bit to ‘0" for the output signal OWS te not be inserted during memory cycles. Set this bit to *1° to activate DWS.
WS If the PC card does not activate the WAIT signal, no extra WAIT state will be inserted.
D5, D4 | Scratch. For personal use.
Scratch
D3 -D0 | Memory Window Start. Contains bits [23:20] of the memory window start address.
MWS_Ax
24 OKI SEMICONDUCTOR
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Index: 13 Hex (Window 1)
index: 1B Hex (Window 2)
Index: 23 Hex (Window 3)
Index: 2B Hex (Window 4)
Index: 33 Hex (Window 5)
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Card Memory Offset Address Low Byte

Index: 14 Hex (Window 1)
index: 1C Hex (Window 2)
Index: 24 Hex (Window 3)
Index: 2C Hex (Window 4)
Index: 34 Hex {Window 5)

CO_Ax contains bits [19:12] of the offset that is added to the system address for IMemoery operations

07-D0 Card Ofset. CO_Ax contains bits [19:12] of the offset that is added to the system address for memory operations.

CO_Ax

CO_A19
CO_A18
CO_A17
CO_At6
CO_A15
CO_A14
CO_A13
CO_A12

]ovlnalnslo4|ua]oz|m|m|
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Card Memory Offset Address High Byte
Index: 15 Hex (Window 1)
Index: 1D Hex (Window 2)
Index: 25 Hex (Window 3)
Index: 2D Hex (Window 4)
Index: 35 Hex (Window 5)

|07[Ds|05|04||:3|02|m[nﬂ

WP_EN
AEG ——
CO_Az5
CO_A24
CO_A23
CO_A22
Co_Av
CO_A20

"Bt : .
D7 Write Protect Enable. Set this bit to 1’ to disable write cycles to the PG card.
WP_EN
_I_JE_ Regisler Select. Set this bit to ‘0" for the system to access the PC card common memory. Set this bit to ‘1’ for the system to access the
REG PC cards attribute memory.
05-D0 | Card DHset. CO_Ax contains bits [25:20] of the offset that are added to the system address for memeory operations.
CO_Ax
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Card Detect and General Control Register
index: 16 Hex

[D?[Dslns|m|oa[nz|o1|m|

OVER_CS
OVER_EN
SWCDI
CDR_EN
GPI_TC
GPI_EN
CR_EN
16BD_IN

Bitgs) | i Lo
D7 Overcurrent input. If this bit is set to ‘1" and QVER_EN is also set to ‘1", a transition at the input pin OVER_C from ‘1’ to *C will
OVER_CS shut down the power supply, via the power control signals. The power supply can be switched on again by resetting the interrupt
flag (explicit write back).
D6 Overcurrent Enable. If this bit is set to ‘1', an OVER_G transition from ‘1’ to ‘0’ will force a card status change interrupt. The default
OVER_EN of this bit is ‘0.’
0s Card Delect Status Change Intarrupt. Setting this bit 1o *1" causes a card detect status change interrupt. if bit CD_EN is set to ‘1’
SWCDI before, the SWCOI bit will always be read back as a ‘0.'
D4 Enable Card Datect. if this bit is set to 1* and the MSMB0BO2 sees a card detect change on the GO and TD2 inputs, then the
CDR_EN MSME0B02 clears the RI_OUT output to ‘0". The bit CD_CH in the Card Status Flag Register is also set 1o '1." An interrupt is not
performed. After setting this bit to ‘1, the MSMB0802 asserts the RI_OUT signal LOW until a read access or write access of ‘1’
(explicit write back) to the bit CD_CH in the Card Status Flag Register has been performed.
D3 General Purpose Input Transition Control. If this bit is set to ‘0’ and bit D2 in this register, GPt_EN, is set 10 't," then a falting edge
GPI_TG atthe GPI signat input forces a card status change interrupt. If this bitis setto "1’ and GPLEN issetto ‘1’ a rising edge at the input
GPl ferces a card status change interrupt. The default is ‘0.’
D2 General Purpose Input Enable. If this bit is set to ‘0", a GPI transition does not force a card status change interrupt. The default is
GPI_EN 0’
o1 Card Detect Enable. If this bit is set to ‘1" and the CD1 and CDZ signals are rising, the MSMB0802 generates a reset pulse that
CR_EN forces the configuration registers to their default states. SYSCLK does not need to be active to generate an internal reset pulse.
Refer 1o the CR_EN table below, which contains the register defaults after reset. Note that all configuration registers zre set to ‘00
hex' except for those listed in the table.
Index Reglsier Name Status
00h + Ofiset Revision Number No reset
O1h + Offset Card Status Not reset
02h + Diiset Card Bus and Power Control Not reset except bils VPPxCy
03h + Offset Interrupt and General Control Reset except bit INTR_EN
06h + Oftset Address Write Enable Reset except bit MEMCS16
16h + Ofiset Card Detect and General Control Not reset
1Eh + Ofiset Global Control Register Not reset
3EN + Offset Clock Register Not reset
3Fh + Difset Extension Register Not reset
Do 16 Bit Data. If this bif is set to '’ and the MEM16 bit of the Memory Window x Start Address High Byte Register is also set to ‘1",
16BD_IN then SYSCLK does not synchronously delay the card control signais WE and GE. If this bit is set te ‘0’ and MEM16 is set to 7', the

contrel signals O and WE will be generated from the first falling edge of SYSCLK after the falling edge of MEMW or MEMR. The
M5MG0B02 asserts the control signals HIGH correspanding to the rising edge of MEMW or MEMR, The default state is ‘0",

28
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Global Control Register
Index: 1E Hex

Global Control Register Description

D7 | D6 | D5 | D4 | D3 | D2 o] 0o

Reserved —

Raserved

Reservad

Resarved

Interrupt Raquest (IRQ14PM}

(EX_WB)

Low-Level Intesrupt (LEV_EN)
Power Down Mode (POWDW)

03
IRQ14PM

Interrupt Hequest. If this bit is set to *1' and the bit LEV_EN is set to

‘0", then the MSMB0802 supports a pulsed PC card interrupt request
on the IRO14 output. All other IRQ outputs still suppont edge-trigger inferrupts. if this bit is set to ‘1* and the bit LEV_EN is set to 1 '
then all IRQ's wil! parform leve! interrupts and can support pulsed PC card inferrupt requests. In this case, the IRQ14PM doesn't care. If

this bit is set to '0", then IRQ14 performs the same interrupt mode as all the other interrupt lines. Refer to ‘PCMCIA Interrupt Request
Handling® for details.

b2
EX_WB

Extension Register Wrila Back. If this bit is setto'1', an active flag in the Card Status Flag Register is reset by writing a "1' into the active
bit, If itis set to ‘0", reading the Card Status Flag Register will set the tlag non-active, except OVER_CH that always must be written back.

1) ]
LEV_EN

Low Level Interrupt. If this bit is set to *1', all IRQx outputs perform low-level interrupts. If the interrupt is not active, the interrupt output
is in 3-state condition. If this bit is set to ‘0", the IRQx outputs requests a host interrupt by switching from '0' 10 *1°. If the interrupt lines
are not enabled, the outputs are in a 3-state condition. After the outputs ase enabled, they drive '0". The interrupts are active while the
card interrupt request signal is active, or a card status change interrupt is served. The default state of the bit is '0".

Do
POWDW

Power Down Mode. if this bit is set ta *1', the internal clock and the memory and I/0 windows are disabled. Refer to ‘Power-Down Made"
for details.
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Clock Register
index: 3E Hex

Clock Register Description

D7 | 06 (D5 | D4 | D3 | D2 | D1 Do

Reserved —

Resarved

WAIT State Configuration (WCD1)
WAIT State Configuration (WCDQ)
Raserved

Reserved

Reserved

{CIPM)

L
D5, D4 | WAIT State Confipuration. Configuration for WAIT state period:
WCDx | WCD = 0; WCDO = 0: WAIT state timing is generated form SYSCLK:
WCD1 = 0; WCDO = 1: WAIT state timing is generated form SYSCLK / 2;
WGD1 = 1; WCDO = 0; WAIT state timing is generated form SYSCLK / 4:
WCD1 = 1; WCDO = 1; WAIT state timing is generated form SYSCLK / 8;
D3, b2, D1 | Reserved
Do If this bit is set, all IRQ's of MSMB0802 are able to transfer a pulse-mode PCMCIA interrupt to the ISA bus without inverter.
CIPM

w1

30
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Index: 3F Hex

H MSMG0802 PCMCIA Data Sheet B

D7

D5

D4

D3

p2 | D1 als}

(ATA_FD) —

(ATA_HD)

{CLK_INV)
(AUX_DIR)

Auxiliary (AUX)
Speakar (SPKR_DIS)
(C_WAIT_DIS)
{(VCC_EN2)

D7 ATA Floppy Disk. If this bit i set t0 '1’, during read cycles to the addresses 3F7h and 377h the MSME0802 anly drives the
ATA_FD | data bus signal SD7. The MSME0802 signals SD[6:0] switch into a 3-state condition (for ATA floppy disk drives) during the

cycle.

D6 ATA Hard Disk. If this bit is set to '1°, then the MSME0802 only drive the data bus signals SD[6:0] during read cycles to the

ATA_HD | addresses 3F7h and 377h. SD7 is swilched into a 3-state condition (for ATA hard disk drives).

D5 Clock Invert. If this bit is set to ‘0", 16-bit memory cycles are synchronized to the next falling edge of SYSCLK. If the bit is
CLK_INV | setto 1, 16-bit memory cycles are synchronized to the rising edge of SYSCLK.

04 Auxitiary Direction. If this bit is set to '0', AUX is configured as an input. if this bit is set to '1" then the pin is configured as

AUX_DIR | an output.

03 Auxitiary. H this bit is read, it indicates the state of the AUX pin. If writien and configured as an output, this bit sets the state

AUX of the AUX pin.

D2 Speaker Disable. If the PCMCIA interface is configured for /0 operations, a '1' writien 1o this bit disables the SPKR output

SPKR_DIS | of the MSME0802.

D1 Wait Disable. I this bit is set o '1', the PCMCIA interface WAIT signal is ignored.

C_WAIT_
DiS

Do This bit contrals the state of Vg _EN2 (see the Vgg_EN1 bit in the Card Bus and Power Control Repister at index 02H}.

VCC_EN2

OKI SEMICONDUCTOR
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PCMCIA Interrupt Request Handling

PCMCIA ISA EISA EISA
Interrupt Requast Pulsed Mode Interrupt Pulsed Mode Interrupt Level Mods Interrupt
Pulsed Mode LEV_EN=torCIPM =1 LEV_EN= 1 or CIPM = 1 N/A

Level Moda

LEV_EN =0 and CIPM = 0

LEV_EN =0 and CIPM = 0

LEV_EN=10or CIPM = 1{

1

Figure 2. PCMCIA Interrupt Request at IRQ[15, 12, 9, 7, 5, 3] and IRQ14 (IRQ14PM = 0)

PCMCIA : ISA EISA EISA
Interrupt Requast Pulsad Mode Interrupt Pulsed Meode Interrupt Level Moda Interrupt
Pulised Mode LEV_EN = “x" or CIPM = “x* LEV_EN = "x" or CIPM = "x* N/A
Level Mode N/A N/A LEV_EN = “x" or CIPM = “x*

1

T

Note: “x” = Don't Cara.

Figure 3. PCMCIA Interrupt Request at IRQ14 (IRQ14PM = 1)

Status Interrupt Request Handling

PCMCIA

ISA EISA EISA
Interrupt Request Pulsed Mods Interrupt Pulsed Mode Interrupt Leval Mode Interrupt
Level Mode LEV_EN = 0 and CIPM = “x" LEV_EN = 0 and CIPM = “x* LEV_EN = 1 or CIPM = “x"

|

T

T

1

Note: “x” = Don't Care.

Figure 4. Status Interrupt at IRQ[15, 12, 9, 7, 5, 3] and IRQ14 (IRQ14PM = don't care)

32
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Defaults after Reset

After resetting the MSM60802 by the signal RESET, all registers are set to 00 Hex, except the Revision
Number Register that is not resettable.

Memory Cycle Synchronization

The rext falling edge of SYSCLK
The next falling edge of SYSCLK
The falling edge of MEMWR or MEMRD
The falling edge of MEMWR or MEMRD

wla|lo|lo
- o -] o

Power-Down Mode
Setting the PWRDN bit (in the Global Control Register) to '1' switches the MSM60802 into a power down

mode:
e AllI/0 and memory windows are disabled but not reset.

» All address and data signals to the PCMCIA socket hold their last driven state before initialization
of power-down mode.

* All adders and comparators are disabled.

= All registers are available for read and write cycles.

« INTR performs a falling edge, but not a pulse, when indicated by status interrupts.
¢ The WAIT state generator and PCMCIA control signals are disabled.

OKI SEMICONDUCTOR 33
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TIMING CHARACTERISTICS

ated Value

o S MK
SYSCLK cycle period

LA[23:17] setup to BALE faliing 13 45

SA[16:0) SHBE setup to BALE fatling T2 20

BALE pulse width T3 50

LA[23:17] hotd from BALE falling T4 15

CA[25:0] valid from SA[16:0], memory cycle TS 56
MEMCST6 valid from LA[23:17] T6 40
MEMCST6 valid from SA[16:0] 7 32
MEMCST6 hold from LA[23:17] T8 0

SA[16:0] setup to 16-bit memory command T9 25

SA[16:0] setup to other commands 80

SA[16:0] hod from memory command 0 25

CA[25:0] from SA[16:0] ™ 0

IOCHRDY low from command T2 30
IRDY active from falling edge of SYSCLK Ti3 30
IOCHRDY valid from WAIT T4 20
OWS active from command T15 30
OWS inactive from command T16 30
BFE, WE active from command, active for 8-bit and 16-bit memory cycles i the 7 25
bit 16BD_IN in the Gard Detect and General Control Register is set. Otherwise,

OF AND WE for 16-bit memory cycles are synchronized with SYSCLK

OF, WE inactive from command inactive T18 25
CE, REG valid from SA[16:0) T19 40
CE, REG hold from SA[16:0] T20

5D[15:0] active from read command active T21

50[15:0) hold from read command inactive T22

SD[15:0) delay from SD[15:0] T23 30
CD[15:0] 3-state irom read command active T24 25
CD[15:0] defay from SD[15:0) T25 30
CD[t5:0] hold from write command inactive T26 35

SD[15:0] hold from write command inactive T27 20

CD[15:0] driving from read command inactive T28 150

AEN setup to command active T38 45

AEN hold from command inactive T3a9 25

SA[16:0] setup to Y0 command T40 80

SA[16:0] hold from V0 command T4t 25

CA[25:0] valid from SA[16:0] 1/O cycle T42 25

10RO, IOWR active from command active T43 25
10RD, TOWR inactive from command inactive T44 25
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TIMING CHARACTERISTICS (Continued)

B MSM60802 PCMCIA Data Sheet B

I I - Uit
T0CST6 valid from SA[16:0] T45 35
T0CS16 hold from SA[16:0] T46 i
T0CS16 delay from T0IST6 T47 20
S0(7:0} valid from read command to internal register of the MSM60802 T50 80
SD{7:0] hold from read command inactive T5t 0
50{7:0] setup to write command to internal register of the MSM60802 152 50
SD[7:0] hold from write command inactive to internal register of the 153 20
MSM60802
TS0 active to internal register access T54 30
€S0 hold from internal register access T55 0
RI_OUT defay from STSCHG T60 30
Card power supply switched off after OVER_C, when OVER_EN and OVER_CS T61 50
are set
TR delay from REQ T62 30
INTR delay fram card status change T63 50
INTR pulse width T64 3*SYSCLK
TROx delay from card status change T65 50
SPKR_OUT delay from SPKR 166 30
>
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TIMING WAVEFORMS
ssak TN T N N N N N N
-- T13 -
LA[23:17) P X
— T —
j-— T3 —l——e T4 ————p’
BALE 7 N
T2 s g—T 10—
SA[16:0] j
SBHE bl X
TS - —T11 ——'
CA[25:0} )=l X
WEMFAC T8 3 ’
MEMWC k. Ve
~—T6
- T7 ra— T8 —»i
MEMCSTS N 7
i T2 i
IOCHADY N i
- T15 i - T16 -
WS ™S 7
- T17 - - T18
OF. WE N #
T1a T4
E""'-"- :"'—.
T oo
CE.REG N A
T2t L2
SD|15:0) —Z >
(raad) To7
mim—!
SD[15:0] ~ .
(write) i el T23 te T28
e T24e e T25—wi fe-T26-»
CD[15:0} > —

Figure 5. 8/16 Bit /O Cycles
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svsok T N N N N N NN N

- T13 =

LA[23:17} )l - ¢
54— Tl — :
— T3 T4 i

BAE AN\

: 738 - T30 ——
SAI18:0 —T 41—
.Iﬁ.; rT19—a

Cajas:0} _)g" P

oG N Y,

i T45 i r— T48 —»

TOCS18 N 7

T2

IOCHRDY ™ 7

- T15 > - T16

— T43 —i - T4

_Ta7 T47

G i !

IGI516 N

T4 .T14
— —

WAIT N #

Ti9
o

a-120-»

e

CE REG

T
-T2 22

SD{15:0] x

§

{read)
T27
b -.

SD{15:0] % P

{write)
e T24 mi -133- e T26 i

T28

Iy

CO[15:0] T X =

e T25—
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ssak N TN N N N N N N

LAj23:17) i XK
RS £ J— ;
jo— T3 T4 !
BALE N\
; Tas +——— T39 ———
AEN N Vi
SA[l 6:0] — T40 ——] T4 —
SBHE X X
TORC i
OWT N /
T50 ; -T5 1w
so[:) _ 4 -
{read)
; Ts2 T53-+
SD[7:0} P X
(write) ’
— T54 — — T55 —w
[<: 2 Va

Figure 6. 8-Bit Access to MSM60802 Internal Registers
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760 — e TE0
A_OOT N e
OVER G N
f— 61—
Vce_EN Vad Card Power Supply Off
Card 7
Status >§:
Change
f— T62 e
S N A
L TG it Te4 ;
IRTR N i
Tes e TE2 —
TG a N
(pulsad) :
[z(eT N :
(level) ~ 4
e 66— e T66 —
PRA_OU N i

Figure 7. SPKR, STCHG, OVER_C and Interrupt Timing
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