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Preliminary W861.488 Data Sheet

& Winbond

WINBOND HOST INTERFACE SD/SDIO/MMC
MEMORY CARD BRIDGE

1. GENERAL DESCRIPTION

The W86L488 is a SD/SDIO/MMC interface bridge between microprocessor and SD/SDIO/MMC
device. The data width of microprocessor is 8 or 16-bits. W86L488 supports synchronous or
asynchronous type of host interface. It also supports DMA and Interrupt type of transfer mode to
improve data transfer performance. The signals on the SD bus are captured or driven by W861.488.
W86L488 is monitored and controlled by microprocessor via internal registers. W86L488 fits for most
of IA devices, such as PDA, Cellular Phone, DSC, and MP3 player.

2. FEATURES

e  Compliant with SD spec. Version 1.01. (Support SDIO)

e  Compliant with MMC spec. Version 3.2.

e  Simultaneously access two ports of SD/SDIO/MMC supported. (W86L488AY only)

e  Support physical layer commands of SD/SDIO/MMC interface.

e  Support SD/MMC and SPI mode for SD/SDIO/MMC interface.

e  Support Keitaide-Music MMC card commands in SPI mode.

e  Support SDIO interrupt and bus suspend/resume operation.

e Built-in 128 bytes data buffer for data transmit (send/receive).

e  Support two types of Host microprocessor Interface access — synchronous and asynchronous.
e  DMA and Interrupt transfer mode supported.

e Host microprocessor Interface support (Such as: Motorola's Dragon Ball series;Intel's Strong
ARM, ARM series; Hitachi's SH2 series; Fujisui's FR30)

e  Support 8/16 bits data bus of Microprocessor I/F.

e  Built-in 3.58 to 25MHz crystal driver circuit, support external oscillator or crystal clock.
e  Operation voltage: 2.7~3.6V for SD/SDIO/MMC, 2.5/3.3V for Host CPU interface.

e  48/64-pin QFN package.

Ordering Information

PART NUMBER DESCRIPTION PACKAGE TYPE PRODUCTION FLOW
W86L488Y 1Port SD/SDIO 48-PIN QFN Commercial, 0°C to +70°C
W86L488AY 2Port SD/SDIO 64-PIN QFN Commercial, 0°C to +70°C

Publication Release Date: February 5, 2004
-1- Revision 0.82
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3. PIN CONFIGURATIONS
3.1 W86L488Y Pin Configuration
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Fig. 3-1 W86L488Y Pin Assignment (48-pin QFN).
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3.2 W86L488AY Pin Configuration
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Fig. 3-2 W86L488AY Pin Assignment (64-pin QFN).
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4. PIN DESCRIPTIONS
4.1 W86L488Y Pin Descriptions

PIN

NAME

TYPE

DESCRIPTION

SD/SDIO/MMC Interface

(VDD3 powered):

21

DATO0/CDO

DO/DI

SD/MMC mode:

Data line bit 0 signal for SD/SDIO card, data signal for MMC
card.

SPI mode:
Card data output in SPI mode.

22

DAT1/IRQ

DO/DI

SD/MMC mode:

Data line bit 1 signal for SD/SDIO card or interrupt request for
SDIO.

SPI mode:
No use.

15

DAT2

DO/DI

SD/MMC mode:

Data line bit 2 signal for SD/SDIO card or read wait for SDIO.
SPI mode:

No use.

16

DAT3/CS

DO/DI

SD/MMC mode:

Data line bit 3 or Card detect for SD/SDIO card.
SPI mode:

Card select.

17

CMD/CDI

DO/DI

SD/MMC mode:

Command response for SD/SDIO card or MMC card.
SPI mode:

Card data input.

This pin will tri-state when the command is not driven.

20

CLK

DO

Clock output signal for SD/SDIO card or MMC card. This pin
will stay at high or low when card clock is not needed depends
on the state of CKDH bit setting.

Publication Release Date: February 5, 2004
-4- Revision 0.82
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Electronics Corp.

4.1 W86L488Y Pin Descriptions, continued
PIN NAME TYPE DESCRIPTION
Crystal Driver (VDD3 powered):

13 XTI DI Clock driver input signal, may be used as external clock input.
14 XTO DO Clock driver output signal.
Host Interface Signal (VDDH powered):
28 HCKI DI Host clock input.
35 XCSN DI Chip select input pin, active low.
36:38 A[3:1] DI Address input pins.
40 D15/A0 DI/DO | Data bus D15 pin, D[15:8] is the high byte of the data bus,

D15 also used as A0 when 8-bit CPU data size.

In 8-bit mode, internal register high byte (D15:8) will accessed
at data bus [7:0] when AO = 1, low byte (D7:0) will accessed at
data bus [7:0] when AQO = 0.

41 D14 DI/DO | Data bus D14 pin.
44:48 D[13:9] DI/DO | Data bus D[13:9] pins.
1:5 D[8:4] DI/DO | Data bus D[8:4] pins, D[7:0] is the low byte of the data bus.
7:10 D[3:0] DI/DO | Data bus D[3:0] pins.
33 XWRHN/ DI Type 1:
XBEO High byte (D15 to D8) write control pin, active low.
Type 2:
High byte (D15 to D8) data valid pin, active low.
34 XWRLN/ DI Type 1:
XBEA1 Low byte (D7 to DO) write control pin, active low.
Type 2:

Low byte (D7 to D0O) data valid pin, active low.

11 XINTN DO Interrupt request pin, active low.

Publication Release Date: February 5, 2004
-5- Revision 0.82
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4.1 W86L488Y Pin Descriptions, continued

PIN NAME TYPE DESCRIPTION
32 XRDN/ DI Type 1:
XRWN Read control pin, active low.
Type 2:
Read write control pin,
1: read
0: write
30 XASN DI Type 1:
None.
Type 2:
Bus access cycle start pin, active low.
29 XDRQN/ DO (Type 1:
XRDYN Data Access request pin, active low.
Type 2:
Bus cycle complete pin, active low.
39 XTYP2 DI Host interface type 2 select pin,

0: type 1 mode.
1: type 2 mode.

General I/O Port Signal

(VDD3 powered):

27:23

GIO[0:4]

DI/DO

5-bit general input output port signals. GIOO pin can be used
as dedicate card insert detect. Input and active low in default.

Other Signal (VDDH powered):

12

RSTN

DI

Reset input, hardware reset input, active low.

Publication Release Date: February 5, 2004
-6- Revision 0.82
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4.1 W86L488Y Pin Descriptions, continued

Pin Name Type Description
Power:

19 VDD3 DP Power supply 3.3V.

43 VDDH DP Power supply 2.5V or 3.3V for Host I/F. *1
6, 18, VSS x4 DP Ground (4 pins).
31,42

Type: DP is Power, Dl is Digital Input, DO is Digital Output.
Note*1: When Host I/F voltage is 2.5V, VDDH connects to 2.5V.
When Host I/F voltage is 3.3V, VDDH connects to 3.3V.

4.2 W86L488AY Pin Descriptions

PIN NAME TYPE DESCRIPTION
SD/SDIO/MMC Interface (VDD3 powered):
27 ADATO0/ACDO DO/DI | SD/MMC mode:

30 BDAT0/BCDO Data line bit 0 signal for SD/SDIO card, data signal for MMC
card.

SPI mode:
Card data output in SPI mode.

28 ADAT1/AIRQ DO/DI | SD/MMC mode:

31 BDAT1/BIRQ Data line bit 1 signal for SD/SDIO card or interrupt request for
SDIO.

SPI mode:
No use.

21 ADAT2 DO/DI | SD/MMC mode:

18 BDAT2 Data line bit 2 signal for SD/SDIO card or read wait for SDIO.
SPI mode:

No use.

Publication Release Date: February 5, 2004
-7- Revision 0.82
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4.2 W86L488AY Pin Descriptions, continued

PIN NAME TYPE DESCRIPTION
22 ADAT3/ACS DO/DI | SD/MMC mode:
19 BDAT3/BCS Data line bit 3 or Card detect for SD/SDIO card.
SPI mode:
Card select.
23 ACMD/ACDI DO/DI | SD/MMC mode:
20 BCMD/BCDI Command response for SD/SDIO card or MMC card.
SPI mode:
Card data input.
This pin will tri-state when the command is not driven.
26 ACLK DO Clock output signal for SD/SDIO card or MMC card. This pin
29 BCLK will stay at high or low when card clock is not needed depends
on the state of CKDH bit setting.
Crystal Driver (VDD3 powered):
16 XTI DI Clock driver input signal, may be used as external clock input.
17 XTO DO Clock driver output signal.

Host Interface Signal (V!

DDH powered):

38 HCKI DI Host clock input.
45 XCSN DI Chip select input pin, active low.
47:50 Al4:1] DI Address input pins.
54 D15/A0 DI/DO | Data bus D15 pin, D[15:8] is the high byte of the data bus,
D15 also used as A0 when 8-bit CPU data size.
In 8-bit mode, internal register high byte (D15:8) will accessed
at data bus [7:0] when AO = 1, low byte (D7:0) will accessed at
data bus [7:0] when A0 = 0.
55 D14 DI/DO | Data bus D14 pin.
60:64 D[13:9] DI/DO | Data bus D[13:9] pins.
1.5 D[8:4] DI/DO | Data bus D[8:4] pins, D[7:0] is the low byte of the data bus.
9:12 D[3:0] DI/DO | Data bus D[3:0] pins.

Publication Release Date: February 5, 2004
Revision 0.82
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Electronics Corp.

4.2 W86L488AY Pin Descriptions, continued

Pin Name Type Description
43 XWRHN/ DI Type 1:
XBEO High byte (D15 to D8) write control pin, active low.
Type 2:
High byte (D15 to D8) data valid pin, active low.
44 XWRLN/ DI Type 1:
XBE1 Low byte (D7 to DO) write control pin, active low.
Type 2:
Low byte (D7 to D0O) data valid pin, active low.
42 XRDN/ DI Type 1:
XRWN Read control pin, active low.
Type 2:
Read write control pin,
1: read
0: write
13 XINTN DO Interrupt request pin,active low.
40 DI Type 1:
XASN None.
Type 2:
Bus access cycle start pin, active low.
39 XDRQN/ DO Type 1:
XRDYN Data Access request pin, active low.
Type 2:

Bus cycle complete pin, active low.

52 XTYP2 DI Host interface type 2 select pin,
0: type 1 mode.
1: type 2 mode.

Publication Release Date: February 5, 2004
-9- Revision 0.82
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Electronics Corp.

4.2 W86L488AY Pin Descriptions, continued

PIN NAME TYPE DESCRIPTION
General I/O Port Signal:
46, GIO[5:0] DI/DO | 6-bit general input output port signals of port A. GIOO0 pin can

be used as dedicate card insert detection of port A. Input and
active low in default (GIO[4:0] powered by VDD3, GIO5
powered by VDDH).

7,6, GIO[11:6] DI/DO | 6-bit general input output port signals of port B. GIO6 pin can
be used as dedicate card insert detection of port B. Input,

32:36

gg active low in default (GIO6 powered by VDD3, GIO[11:7]
51 ,3’7 powered by VDDH).
Other Signal (VDDH powered):
14 RSTN DI Reset input, hardware-reset input, active low.
57 TEST DI Test input, must connected to Vss.
Power:
25 VDD3 DP Power supply 3.3V.
58 VDDH DP Power supply 2.5V or 3.3V for Host I/F. *2
8, 24, VSS x4 DP Ground (4 pins).
41, 56

Type: DP is Power, Dl is Digital Input, DO is Digital Output.
Note*2: When Host I/F voltage is 2.5V, VDDH connects to 2.5V.
When Host I/F voltage is 3.3V, VDDH connects to 3.3V.

Publication Release Date: February 5, 2004
-10 - Revision 0.82



5. BLOCK DIAGRAM

5.1 WB86L488Y Block Diagram
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Preliminary W861.488
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Fig. 5-1 Block Diagram of W86L488Y.
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5.2 WB86L488AY Block Diagram
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Fig. 5-2 Block Diagram of WW86L488AY.
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6. REGISTER

The registers in the W86L488Y/AY are direct access registers and indirect access registers. The
direct access registers and indirect access registers are listed as follows:

6.1 W86L488Y Register

Addr | Register Content (note 2)

Name Bit | Bit | Bit | Bit | Bit Bit Bit | Bit Bit | Bit | Bit | Bit Bit Bit | Bit | Bit

A[3:1
[](note1)1514131211 10 | 9| 8 | 7 |6|5]| 4 3 |2(1]0

Direct Access Registers:

Comman Command pipe registers / Response registers

d Pipe
Reg.

Response

Reg. (RO)

Status
001 Status ) | _ ) L]

Reg.(RO) | o 0|0 | 0] 1 0 0| o

Control Control

Reg.
001 ) - - - - - - -
(bit 8 WO, 0 0 0[O 0 0 0[O0 |1

RIW)

Receive Receive data buffer

Data

Buffer 1 olo|o|0|0| o |ol o | o |o0o|0o|] o | o |0]oOo]oO
(R/O)

010

Transmit Transmit data buffer

010 Data

Buffer | x | X [ X | X[ X | X |X| X | X |X|X| X | X |X][X]|X
(WO)

011 Interrupt Interrupt status

Status - - - - - - -] -
Reg.(RO)| 0 [ 0|0 0| O 0 0 0

Interrupt nterrupt enable

011 Enable

Reg. 0 |o]oO 0 0 11110
(RIW)

General GIO data
100 | 0 Port

DataReg. | o [0 | 0 | X | X X X | X
(RW)

Publication Release Date: February 5, 2004
-13- Revision 0.82
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General GIO control

100 I/0O Port

Control | - | - |- | -] - - -] -
Reg. o |ofof| o o |o]o

(RIW)

101 | General IP Interrupt GIQ interrupt status
Status Reg. (RC) olololololo 0 0

GIO interrupt

101 | GeneralIPInterrupt | | | | | | | _ i enable
Enable Reg. (R/W) ol o 0 olololo
110 | Index Address Reg. | ] i i i Index address
(RIW) 0|0 0 |0j0jO}(0O

Index data register

111 Index Data Register

XX | X [X]| X [X| X | X [X|X] X [X[X|X]X

Indirect Access Registers:

Extend Status Reg. Extend status

0000
(RO) ojofofoflo|x]| - |-

Setting register

0000 | SettingReg. (RW) | - | - | - | -]| - | -
o | ofof[1] o ojofo]o

0001 | SDIO Bus Function M_Fn S_Fn Lo
Reg. (RO) SRR
0001 SDIO Bus Control SDIO bus control
Reg. (bit[7:6]RO, | - | - | - | -| - | - | - -
RIW) olo| o |o|lo|lo]oO
0010 Master Data Format - - Data length (master)
Register (R/W) ololo|o|lo|O] 1 o |o|lo| o |o|lo]oO]|oO
0011 | Master Block Count S I R - Block count (master)
Register (R/W) ololo|olo|o] O o |o|lo| o |o|lo]oO]|oO
0100 Slave Data Format - - Data length (slave)
Register (R/W) ololo|o|lo|O] 1 o |o|lo| o |o|lo|oO]|oO
0101 | Stave Block Count S I R - Block count (slave)
Register (R/W) ololo|olo|o] O o |o|lo| o |o|lo]oO]|oO
0110 Nac Time-out Nac time out register
Register (R/W) ol 11|11 [1] 1 1 111 1 1111
0111 Error Status Reg. Error status - - -1 - -

Publication Release Date: February 5, 2004
- 14 - Revision 0.82
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(RO) | 0j0]|J0|0]O0]O 0 0 0|0
Buffer Service Length Register | BIV Buffer service length
1000 0 - |- S I -
(RO) olo|ojo|ofo|o|oO
1000 Ready & Data Size Register Lo LR - - - d8
(RIW) 010 ojo|oO 0
) Test register
1001 Test Register (R/W)
o(o0|j0jO|OfO|JOjO|O|O 0(o0|O 0
) ID Code register
1010 ID Code Register (RO)
o(17/0j0|1f0|jOjOf|1]|O o1 1 0
Note 1: R/W means the register can be read and write.
RO means the register is read only.
RC means the register is read only and read clear.
WO means the register is write only.
Note 2: The data bit in the content is the initial value during hardware reset.

0: the bit value is 0.

1: the bit value is 1.

X: the bit value is unknow.

-: Undefined bit in the register and the value will read 0.

Publication Release Date: February 5, 2004

_15-

Revision 0.82




6.2 WB86L488AY Register

Preliminary W861.488

Addr Register Content (note 2)
A4 Name Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit
[4:1] (Note 1) 15|14 13 |12|11|10|9 |8 |7 |6 |5 |4 |3 |2|1]0
Global Registers:
Global Status Global status register
1000 0
Reg.(RO) | o|o|o|o|o|lo|o|o|o|o|lo|O|O|O|O|O
Global Control Global control register
1001 Reg. (bit[9:8]
RORW) |[O|O0OfO0OjO0OjO0OfO0O}1} 140} 00f0J0]O0O|O0O
Ready & Data Fl-1-1-1-1-1-1/1d8
1010 | Size Register -l - - - -1-1-1-
(R/W) ojojofojojofoj|o
Direct Access Registers:
Command Pipe Command pipe registers / Response registers
Reg. (WO)
0000
ResponseReg. | O | O (O | O|O|O|JO]JO]O|JO]J]O]O|O|O]|]O]O
(RO)
Status Reg. Status
0001 -l -t -t - - - - -
(RO) ojo|oflo|1|o]o0]oO
Control Reg. Control
0001 (bit 8 WO, ol B R N R B
R/W) o|”"mjfo|lo0o|0|]0]|0]O0O]1
0010 Receive Data Receive data buffer
Buffer (RIO) | o | o|o|o0o|o0o|o0|o0o|O0|O|O|O|O|O]|O|O]oO
0010  Transmit Data Transmit data buffer
Buffer WO) | X | X | X | X | X | X | X | X | X[ X[ X|X|X|X]|X]|X
0011 | Interrupt Status Interrupt status
Reg. (RO) o|lofjo|lo|o|o|lO]oO
0011 Interrupt Interrupt enable
Enable Reg. - - - - - - -] -
(RIW) ojofofoj|jo|1|1foO
0100 General I/O GIO data
Port Data Reg. - -l -0 -1 -1-1- -
(RIW) 0|0 | X | X|X]|X]|X]|X
0100 General 1/0 GIO control
Port Control e e e I e e B
Reg. (RIW) ojofofoO0|jJO0O]JOjOfoO
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M,
Winbond
Electronics Corp.
0101 General IP GIO interrupt status
Interrupt Status - -l -0 -1-1-1- -
Reg. (RC) ojo|lo0o|jojOof0O]|]O]oO
General IP GIO interrupt enable
0101 Interrupt ) ) ) ) ) ) ) )
Enable Reg. oloflo|lofjo|jo|o0]oO
(RIW)
0110 | |ndex Address Index address
Reg. (RW) ojofojofofofo]o
Index Data Index data register
0111 .
Register X | x x| x| x|{x|x|x|x|[x]x]x]x]x]|x]x
Indirect Access Registers:
Extend status
0000 Extend Status ) ) ) _ ) ] )
Reg. (RO) olofo|o|oO]|X]|-]-
i Setting register
0000 Setting Reg. N R e greg
(R/W) ojlojo|1]o|lo]|o]o|o0]1
0001 SDIO Bus M_Fn S Fn
Function Reg. - -l -1 -1-1-1- -
(RO) 1 111 1 111111
SDIO Bus SDIO bus control
0001 Control Reg. ) _ ) _ ) _ |
(bit[7:6] RO, olo|lo|lo|O]|O|O]|O
R/W)
Master Data - - Data length (master)
0010 Format
Register (R/W) ojofl0jO0O|jOfO]1T]O]O]|J]O]J]O|]OfO|O]|]O]O
Master Block - - - - - - Block count (master)
0011 | Count Register
(R/W)OOOOOOOOOOOOOOO1
Slave Data - | - Data length (slave)
0100 Format
Register (R/W) ojoflo0jo0o|jOfO]1T]O]O]J]O]J]O|]OfO|O]|]O]O
Slave Block - - - - - - Block count (slave)
0101 | Count Register
(R/W)OOOOOOOOOOOOOOO1
0110 Nac Time-out Nac time out register
Register RW) | o [ 1 [ 1|1 1] 11|11 1]1][1][1][1]1]1
0111 Error Status Error status - -0 -1 - - -

Publication Release Date: February 5, 2004
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Reg.
(RO) 0 ojolo0o}j0O0O|]0O]J0O]O0O]|O
Buffer Service | Blv Buffer service length
1000 Length - - - -] -
Register (RO) 0 0j0(0j0j0]o0
Ready & Data F | - - | - [d8
1000 | Size Register - -l - -1 -] - -
(RO) 00 0)jo0fo0
1001 | Test Register Test register
(RIW) 0 olo|lo|o|o|lo|o]oO ojo|o
1010 ||? Code ID Code register
Register (RO) | ¢ olo|1]|o]o|lo|1]o0 110]0
Note 1: R/W means the register can be read and write.
RO means the register is read only.
RC means the register is read only and read clear.
WO means the register is write only.
Note 2: The data bit in the content is the initial value during hardware reset.

0: the bit value is 0.
1: the bit value is 1.

X: the bit value is unknow.

-: Undefined bit in the register and the value will read 0.

- 18-
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7. FUCNTIONAL DESCRIPTION

7.1 Host Interface

The Host interface type may be type 1 or type 2. and the data size of the data bus may be 16-bit or 8-
bit.
Host Interface Type 1:

The Host interface type 1 is selected when XTYP2 pin is low. Figure 7-1 shows the timing of 16-bit
CPU read and write in type 1. Figure 7-2 is the timing of 16-bit CPU write high byte and write low byte.
Figure 7-3 and 7-4 show the timing of CPU 8-bit data bus read and write in type 1.

A[3:1]

D[15:0] DO[15:0] ><)l[15:0]

XCSN [\ /7

XRDN /

XWRHN \ [

XWRLN \ [
Fig. 7-1 16-bit Read and Write Access in Host I/F Type 1.

A[3:1]

D[15:0] Houwss) Yoiro)

XCSN [\ /7

XWRHN /

XWRLN \ [

Fig. 7-2 High Byte and Low Byte Write Access in Host I/F Type 1.
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A[3:1]

AO(D15)

D[7:0] DO[15:8] >< DO[7:0]

\

X
XCSN [\
XRDN [

Register bit [15:8] will be read. Register bit [7:0] will be read.

Il

Fig. 7-3 CPU 8-bit Data Bus Read Access in Host I/F Type 1.

A3:1]

:

AO(DI15) \
Do) X YousX Yooy
XCSN [\
XWRLN | [\

Register bit [15:8] will be write. Register bit [7:0] will be write.

1

Fig. 7-4 CPU 8-bit Data Bus Write Access in Host I/F Type 1.
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Host Interface Type 2:

The Host interface type 2 is selected when XTYP2 pin is high. The data size of the CPU data bus may
be 16-bit or 8-bit and the access cycle may be in 3-cycle or 2-cycle. Figure 7-5 shows the timing of
CPU read write in type 2 and the access cycle is 3-cycle access, figure 7-6 shows the timing of CPU
read write in type 2 and the access cycle is 2-cycle access.

HCKI \ \ \ \ \ \ .
A[3:1]

D[15:0] X X ool X LD
XCSN 1\ I
xasvs Y

XRDYN Y. T
XRWN Rt el \ Wi el I
XBE[1:0] X X X

Fig. 7-5 Read and Write Timing in Host I/F Type 2, 3-Cycle Access.

Hel \ \ \ \ (U
A3:1]

D[15:0] X X_pourso] X X Yol
xesN o1\ [ [
xasn o\ 1 [
XRDYN Y T
XRWN Read cycle \ wite oyolel [
XBE[1:0] X I X I

Fig. 7-6 Read and Write Timing in Host I/F Type 2, 2-Cycle Access.
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Data Access Request:

Data access request XDRQN is used to notify the Host that the Host should write data to the transmit
data buffer or read data from the receive data buffer in data write to the card or data read from the
card. The Data access request action also effective when Host interface type 2 is selected.

During data transmit to the card, the XDRQN will active if the data write command has been transfer
to the card and the transmit data buffer have not enough data to transmit to the card. The XDRQN will
not active if the transmit data buffer have enough data to transmit to the card. The last byte of the data
should placed at bit [15:8] if the data length is odd byte and CPU data size is 16-bit.

During data receive from the card, the XDRQN will active if the data read command has been transfer
to the card and the data have been received in the receive data buffer. The XDRQN will not active if
the data read command has been executed completedly and the receive data buffer is read out. The
last byte of the data is located at bit [7:0] if the data length is odd byte and CPU data size is 16-bit.

There are two types of data access request waveform, one is single access mode and the other is
burst access mode. Single access mode is configured if DABST = low, XDRQN will inactive after each
access receive or transmit data buffer, the XDRQN will re-active after four clock later. Figure 7-7
shows the waveform of Host access receive data buffer in single access mode (DABST = low). Burst
access mode is configured if DABST = high, XDRQN will hold at active state until the data has been
transferred completedly. The Host can access receive or transmit data buffer with higher speed
continuously and regardless of the system clock. Figure 7-8 is the waveform of Host access transmit
data buffer in burst mode (DABST = high).

System

e AN AN AYANAWANAWAWAWRAWEAWE
s NC X [ X
o] [ X i

e [ e
oy T f
H Jl =

Fig. 7-7 Host Read Receive Data Buffer in Single Access Mode (DABST = low).
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System_
Clock

A[3:1]

D[15:0]

XCSN

XWRHN
XWRLN

XDRQN

AVATAVAYAVAVAWAVAYAWRWAWE

><
o
2
)

4|

><
><

T

—
—
—T

—
—

—
—

-
1
-

—
—

T

Fig. 7-8 Host Write Transmit Data Buffer in Burst Access Mode (DABST = high).

Interrupt:

The XINTN pin is used to notify Host that something happens or error occurs. The INT bit of status
register can be read and check repeatedly if the Host cannot accept XINTN pin. XINTN will active
(low) at the falling edge of system clock if any bit in the interrupt register is high, XINTN pin will return
to high when write high to the related bit of the interrupt status register except DRQ interrupt in, the
XINTN pin will go low again at four system clock cycles later if any other interrupt event is still

pending.

S AYAYAWAVAYAWAYEANAVAYARAWAWAWAWS
Clock AWA

A X Y o X Y _
D[15:0] V" omaY Yy F——
XCSN v N
XRDN .
XWRHN \—Yﬁ
XINTN —

Fig. 7-9 Timing of Interrupt in.
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System_
Cook /|

A X Y - X Y - Y
D[15:0] e F——
XCSN Y e U
XRDN ]
XWRHN \—}i‘
XINTN ; -

Fig. 7-10 Timing of Interrupt in (XINTN pin goes to low again).

7.2 Card Inserting and Removing

There are two method for Host to detect SD/SDIO or MMC card inserting or removing through
W86L488, the first method is detected by CD/DAT3 pin, the second method is a dedicate switch on
the SD/MMC slot can be connected to the GIOO pin and set GIOO to input direction. These two
methods can be performed even if the W86L488 is in power down state.

Method 1, CD/DAT3 as card detection:

The CD/DAT3 of SD bus can be used as card detection if no data transfer on the DATS3, if SIEN bit of
the control register is low and CD_IE and INT_E on the interrupt enable register are all high, card
inserting or removing will generate interrupt. Host must read the interrupt status register and re-check
the card state by read the CD bit on the extend status register. This detection method will not effective
when wide bus on the SD bus is transfer. MMC card may not support this detection method.

Method 2, GIOO0, GIP6 as card detection (inserting):

Some SD/MMC slot support external switch for card existing detection, the switch will on when
SD/SDIO or MMC card is exist. GIO0 and GIP6 with a pull high resister can be used as card detection
of port A and port B. In port A the Host can disable the GOENO bit on the general 1/O port control
register and enable the GIT_ENO bit on the general I/O port interrupt enable register and enable
GIT_IE and INT_E bits on the interrupt enable register. SD or MMC card inserting or removing will
change the switch state then change the state of GIOO pin and then generate interrupt to the Host.
Host may re-check the card state by read the GINO bit on the general 1/0 port data register. The card
insert status of port A and port B also can be read in the global status and control register.

Figure 7-10 shows the waveform of GIO0O and GIOx when card insert and remove if GIOO as card
insert and GIOx as write protect input.
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4— Inserting —pr——— Card is exist — > Removing—bi
|

aoo I ooy iy

(g)lg;() ﬂ H (GINx read 1) ‘

C(ié/?)x ‘ (GINx read 0) ‘

Fig. 7-10 Card Insert use GIO0 and Write Protect use GIOx.

7.3 Reset Action

Hardware Reset:

Hardware reset is performed by setting RSTN pin to low state for at least 1uS. The CPU data size will
set to 16-bit default, all the registers will set to default value. The receive and transmit data buffer will
be cleared, all the internal logic will be reset to initial state.

Software Reset:

Software reset is executed by write the RST bit of the control register to 1, all the internal logic will be
reset to initial state and receive and transmit data buffer will be cleared, but the content of registers
are not affected. In W86L488AY, the port A and port B will reset at the same time if global software
reset in the global control register is set.

Data Buffer Reset:

Data buffer reset is used to reset the receive data buffer and transmit data buffer simutaneously, the
serial interface command will affected if the data receive or transmit command is progressing. Internal
logic state and the content of registers are not affected.

7.4 Clock Source

The clock source of W86L488 is the waveform of XTO pin, if crystal is connected, the frequency may
be from 3.58MHz to 25MHz, if the clock source is from external clock, XTI may be used as clock input
and the maximum frequency is 25MHz. In W86L488AY, the clock driver will disabled when port A and
port B are power down or global power down in the global control register is set.
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8. ELECTRICAL CHARACTERISTICS

8.1 Absolute Maximum Ratings*

Preliminary W861.488

PARAMETER SYMBOL RATING UNITS
1 |Supply Voltage with respect to Vyss Vvbb -0.3to 6 \
2 |Current at any pin other than supplies 0to10 mA
3 |Storage Temperature Tst -65 to 150 °C
* Exceeding these values may cause permanent damage.
8.2 Recommended Operating Conditions
CHARACTERISTICS SYMBOL RATING UNIT
1 |Host I/F Operation Voltage (referenced to Vss pin). VvbDH 2.51t03.6 \%
2 |Operation Voltage (referenced to Vss pin). Vvop3 3.0t0 3.6 Vv
3 |Operation Voltage (referenced to Vss pin) (Note) Vvbb3 2.7t0 3.0 V
4 |Clock Frequency at XTI pin fXTL 25 MHz
5 |Operation Temperature Top 0to 70 °C
Note: Clock frequency not guaranteed up to 25 MHz.
8.3 Power Supply Characteristics
(Measurement VDD3+ VDDH at VDD3 = VDDH)
PARAMETER CONDITION | SYM. [MIN| TYPE | MAX| UNITS| TEST
1 |Standby Supply Current Power Supply | 1Q 2 20 pA  (Test1
2 |Operating Supply Current (Single port) | (Vvop = 3.3V) | VDD 14 22 mA |Test2
3 |Operating Supply Current (Dual port) VDD 24 36 mA |Test2
4 |Operating Supply Current (Single port) | (Vypp =3.3V) | IvDD 13 mA |Test3
5 |Operating Supply Current (Dual port) VDD 23 mA |Test3

I: Typical figure are at Vpypp = 3.3V and temperature = 25 °C and are for design aid only, not
guaranteed and not subject to production testing.

Test 1: All input pins are Vypp or Vyss, configured as power down mode, output without
loading and no clock input on the XTI and HCKI pins.

Test 2: 25 MHz external clock input on the XTI pin, output without loading.

Test 3: 25 MHz crystal connected at XTI and XTO pins, output without loading.
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8.4 Digital Characteristics

PARAMETER CONDITION | SYMBOL | MIN. TYP:I: MAX.| UNITS | NOTES

1 |Output High Voltage 2mA load VoH 0.9 VDD 1

2 |Output Low Voltage 2mA sink VoL 0.1 VDD 1

3 OOL:JttF[))L:Jtt High Voltage at SD4 3mA load Vou 0.9 VDD

4 OOl:Jttppl:Jtt Low Voltage at SD4 3mA sink VoL 0.1 VDD

5 |High Level Input Voltage V4 0.7 VDD

6 |Low Level Input Voltage Vi 0.3 VDD

7 |Input Current lin 1 pA

8 |Input Capacitance Cin 10 pF

T: Typical figure are at Vpypp = 3.3V and temperature = 25 °C and are for design aid only, not

guaranteed and not subject to production testing.
Notes:
1: All output pins except SD4 output.

8.5 Timing Characteristics

PARAMETER SYMBOL | MIN. | TYP. | MAX. UNITS | NOTES
Clock (figure 8-1)
1 | XTI XTI 1 - 20 MHz 1
2 | XTI high pulse width tXTlyn 10 - - nS 1
3 | XTI low pulse width tXTly 10 - - nS 1
4 | XTl rise time tXTI, - - 5 nS 1
5 | XTI fall time XTI - - 5 nS 1
6 | XTO delay time tXTOq - - 5 nS 2
7 | XTI crystal driver XTI 3.58 - 25 MHz 3
8 | HCLK frequency fHCLK 1 - 40 MHz
9 [ HCLK high pulse width tHCLK,;, 10 - - nS
10 | HCLK low pulse width tHCLK, 10 - - nS
11 | HCLK rise time tHCLK, - - 5 nS
12 | HCLK fall time tHCLK; - - 5 nS
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8.5. Timing Characteristics, continued

PARAMETER SYMBOL | MIN. | TYP. | MAX. | UNITS | NOTES
Reset
1 | RSTN | RsT | 4 | - - | cycle |
Host Interface at Type 1 (figure 8-2, 8-3)
1 | Access time tace 70 - - nS 4
2 | Address setup time tAsy 10 - - nS
3 | Address hold time tAn 5 - - nS
4 | D[15:0] output delay time tDog - - 30 nS 5,6
5 | D[15:0] output hold time tDon 10 - - nS 5,7
6 | D[15:0] input setup time tDsy 10 - - nS 8
7 | D[15:0] input hold time tDy, 5 - - nS 9
8 | DMA request delay time tDRQq - - 20 nS 2
9 | DMA request hold time tDRQy, 5 - 20 nS 2
Host Interface at Type 2 (figure 8-5)
1 | Input signals setup time tIF24, 10 - - nS 10
2 | Input signals hold time tIF2, 5 - - nS 10
3 | Address setup time tA2, 10 - - nS
4 | Address hold time tA2, 5 - - nS
5 | XRDYN delay time tRDYy4 - - 20 nS 2
6 | XRDYN hold time tRDY}, 5 - - nS 2
7 | D[15:0] output delay time tDog - - 30 nS 5
8 | D[15:0] output hold time tDon 10 - - nS 5
9 | D[15:0] input setup time tDsy 10 - - nS
10 | D[15:0] input hold time tDp 5 - - nS
Interrupt (figure 8-4)
1 Interrupt delay time tINT4 - - 20 nS
2 | Interrupt hold time TINT, 5 - 20 nS
Publication Release Date: February 5, 2004
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PARAMETER SYMBOL| MIN | TYP | MAX | UNITS | NOTES

Serial Interface Signals (figure 8-6, 8-7, 8-8, 8-9)

1 | SD3 output delay tSD34 - 15 nS 2

2 | SD3 input setup time tSD3Dg, 10 - - nS

3 | SD3 input hold time tSD3,, - - nS

4 | SD1, SD2, SD5, SD6 output delay time | tSDng - - 30 nS 2

5 | SD1, SD2, SD5, SD6 input setup time tSDng, 10 - - nS

6 | SD1, SD2, SD5, SD6 input hold time tSDny, - - nS

Note 1: External clock input.
Note 2: 20 pF output loading.
Note 3: Crystal driver.

Note 4: Minimum active pulse width of (XCSN and XRDN) or (XCSN and XWRHN and XWRLN).

Note 5: 40 pF output loading.

Note 6: From the last active signal of XCSN or XRDN.
Note 7: From the first in-active signal of XCSN or XRDN.
Note 8: To the first in-active signal of XCSN, XWRHN or XWRLN, XWRHN or XWRLN related to the

D[15:8] or D[7:0].

Note 9: From the first in-active signal of XCSN, XWRHN or XWRLN, XWRHN or XWRLN related to

the D[15:8] or D[7:0].

Note 10: XCSN, XASN, XRWN and XBE[1:0] signals.

XTI 7*7 tXTIw 47:3
j -

>
tXTI;

(.

tHCK Iy 7/‘

XTI :
tXTOq > e
Dig! XTI
XTO \
HCKI 4 tHCKIw, —
> >
tHCKI, tHCKIy

Fig. 8-1 Timing Characteristic of XTI, XTO and HCKI.
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Al3:1]
> >
tAs tAn
D[15:0] DO[15:0] 1[15:0
—>! P e >
o tDon tDsu} tDn
XCSN \ /
XRDN
e tice ———»
XWRHN
XWRLN
— tacc ——»

Fig. 8-2 Host Access Timing Characteristic in Host I/F Type 1.

xo [T

tDRQu
>
XDRQN \ /
tDRQn i
Data_ Acc \ /

(Note 1)

Fig. 8-3 Data Access Request Timing Characteristic.

Note 1: May be XRDN or XWRHN or XWRLN signals when DABST = low.
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o [\ [

L UNT,
> JE—
XINTN \ /
tINT i
>l

XRDN \—/7

Fig. 8-4 Interrupt Timing Characteristic.

HCKI \ . \
) tIF2y
XCSN.X ASN,—\f F20 —» - */7
XRWN,XBE[1:0] ‘ j
“«— tA2a —p A2 b
A[3:1] X
PELALR ROV,
XRDYN \ /
<« tDu  —»e—  tDn —>
DI X
«— tDoa  —» ‘«—  tDon —>
PO f

Fig. 8-5 Host Interface Type 2 Timing Characteristic.

CLK J—\i—\ii

| tCMDg { tCMDq
! >

CMD \ /77

(output)

_ (CMD, | {CMD:

o \ \ /

Fig. 8-6 Serial Interface CMD Timing Characteristic (SD Mode).
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CLK / R

tDAT, tDAT,
> >

loam X X

tDATs tDAT

DAT[3:0] X X >(

(input)

Fig. 8-7 Serial Interface DAT[3:0] Timing Characteristic (SD Mode).

cax /[

tCMDq tCMDa
> —>
CMD \
(output)
{CMDy | 1CMDs,, | ‘CMDs . tCMDy,
D - > > >
CMD | !
Gnpu) \ \ /

Fig. 8-8 Serial Interface CMD Timing Characteristic (MMC Mode).

CLK J—\——\—/i

! tDAT. | tDAT,
—> D e

DAT[3:0] X X

(output)

tDATs, tDAT

DAT[3:0] X X >(

(input)

Fig. 8-9 Serial Interface DAT[3:0] Timing Characteristic (MMC Mode).
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9. HOW TO READ THE TOP MARKING

The top marking of W86L488Y

WSmaRrT@IO

W86L488Y
312AA01CSA

TS
LTS

1st line: Winbond logo and SMART@IO Mark
2nd line: Part number of W86L488Y
3rd line: Tracking code 220 AA01A SA
312: packages made in '03, week 12
A: assembly house ID; A means ASE, O means OSE, G means GR
A: IC revision; A means version A, B means version B
01C: for internal use

SA: for internal use
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10. PACKAGE DIMENSIONS

10.1 W86L488Y Package Dimensions
48- QFN 7x7 MM”2, Thickness: 1.0MM

D
D1 P
/ A\
| S B H QYC : H—‘-L\-‘—L‘—\J—L‘—‘-LJ_A_\_A_A_‘_A_‘_A_A_\_A_L}
&8 z )
1
Wl e DETAIL : B
4xe
QY]

D2 4 <
3’U Uuuuliuuuu UC \A/ 7 2
s =

o) —
= = L <
N B g
[} 5 =

5 d
2 =N DETAIL : B
2 /90N _
D / !

=)
)
)
)
)
)
)
=)
)
)

\
A
7 DETAIL : A

\\\/ — \\\\
e .
] \,
Controlling Dimension :Millimeters - \\\
Dimension in mm Dimension in inch « \
Symbol TUTTROM | MAX | MIN | NOM | NMAX — 2 \
A 080 | 0.85 | 1.00 | 0.031 | 0.033 | 0.039 C% /
Al 000 | 0.02 | 0.05 | 0.000 | 0.001 | 0.002 /
A2 | ——— | 065 [ 1.00 | ——— | 0.026 | 0.039 /
A3 -— ] 020 | -—— | -—— ] 0008 | ——- /
b | 018 | 023 |0.30 | 0.007 | 0.009 | 0.012 S
D 7.00 BSC 0.076 BSC -
D1 ‘6,75 BSC‘ ‘0‘266 BS‘C T
D2 | 225 470 [5.25 | 0.089 | 0.185 | 0.207
E 7.00 BSC 0.276 BSC DETAIL + A
&] 6.75 BSC 0.266 BSC
£2 | 225 ] 470 [5.25 | 0089 | 0.185 | 0.207
B 05 BSC 0.020 BC
L | 030 ] 040 [050 | 0012] 0016 | 0.020
B 0o —— 17 e 12
v [ ——J-—TJoos | -—— [ —— o003

*D2,*E2 :By die size difference
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10.2 W86L488AY Package Dimensions
64- QFN 9x9 MM22, Thickness: 1.0MM

D1 DETAIL : B*\
ol Y [C W
4Xe
L o
< \]
| [ 2
b3
L
D2 DETAIL : B
(SEVRVACRVAVAVRY/IVRVRAVAVRVAVAVRY)
[ d
d
= d
= d
= d
| d
= d
o D a
[ d
[ d
[ d
=3 —g
[ d
5 g
d
5 jau}
nnnn nonpnnQNnn
xDETA\L DA
e b

Controlling Dimension :Millimeters

DETAIL : A

Dimension in mm Dimension in inch

SYymbol Ty TNOM [ MAX | MIN_ | NOM | WAX
A 0.80 0.85 1.00 0.031 0.033 0.039

Al 0.00 0.02 0.05 | 0.000 | 0.0008 | 0.002

A2 0.65 | 1.00 0.026 | 0.039
AS 0.20 REF 0.008 REF
b 018 [0235 [030 [ 0007 [ 0.009 [0.012
9.00 BSC 0.354 BSC
D1 8.75 BSC 0.344 BSC
9.00 BSC 0.354 BSC
E1 8.75 BSC 0.344 BSC
e 0.50 BSC 0.020 BSC
L | 030 | 040 |050 | 0012 | 0016 | 0.020
6 o | — 1 12 o | — 1

D2 | 690 | 705 |7.20 | 0272 0276 | 0.283
£2 6.90 | 7.05 | 720 0.272| 0276 | 0.283
Y [ 0.08 ——— | ——— | 0003

*D2,*E2 By die size difference
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11. REFERENCE SCHEMATIC
11.1 W86L488Y Reference Schematic

0.1u

DO

D1

D2

D3

D4

D5

D6

D7

D8

D9

D10

D11

D12

D13

D14

D15

A1l

A2

A3

VCC3
C11 VCC3
0.1u
R62
U2 s
19 RSTN
23 | VDD RSTN ;g open
VDD XTYP2
10 13 XTI R63
ok 40—
HCKI
8 b2 Hek 22 0
5 D3 11 XINTN
7| D4 XINTN 35 NCS5
3 | D5 XCSN 32 NOE
5 | D6 XRDN/XRDWRN 34 NWE
17 | D7 XWRLN/XBELN 33 R65 0
28 | D8 XWRHN/XBEHN |
27 ] D9 29 XDRQN
26 | D10 XDRQN/XRDY 30 XDAKN
25 | D11 XDAKN/XAS
24 | D12 15 DAT2
21 ] D13 DAT2 g DAT3
D14 CD/DAT3
20 17 CMD
D15/A0 CMD [—5q CLK
38 CLK 759 DATO
37| Al DATO [55 DAT]
36 | A2 DAT1
A3 27 INS
5 GIOO 55 GIOT
18 | VSS GIO1 155 GIO2
31 | VSS GIO2 54 GlO3
22 | VSS GIO3 23 WP
VSS Glo4

W86L488D/48P_LQFP
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R17 R18 47K 0.1u 10u
47K H7K

R21
O o <t N ) <t
open
R27 22 CON1
DAT2 1 8
DAT3 2 7 DAT2
VD 3 5 5| CD/DAT3
CIK 4 5 57 CMD
4| VSs
5 VDD
CLK
R28 22 6
DATO 1 [ 8 77 VSS
DATT 2 7 8 DATO
INS 3 6 0 DAT1
WP 4 5 T INs
2 WP
CASE
N Z SD/MMC Card Scoket
XTO R5, 0
XTI
Q1
V_C|_C3 :I:I:
20MHz
R1 R2 R4 R5
47KN 47K 47KN 47K - C13 - C14
XDAKN 30p 30p
GIO3 N Z N Z
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11.2 W86L488AY Reference Schematic

C3
0.1u

VCC3

R13

GlO9
D13 open
D12
D11
D10 R14
D9
0
—
859852880
D8 1 ogr~"Roro 48 A3
D7 2 | D8 @ o@xm A7 A4
D6 3]b7 A4 136 GIO5
D5 4| D6 AGIOS 25— RNCS5
D4 5 | DS XCSN 24— NWE____
—TBwP ¢ | D4 XWRLN/XBE1 73 NWEH R 0
—Gio1T 7 | BGIO10 XWRHN/XBEO 75
— g | BGIO11 XRDN/XRWN ==
D3 9 | VSS VSS 20 XDARN
%Z D7 5 D3 XDAKN/XASN =5 %Z
D1 11 D2 XDRQN/XRDYN —3a=—HcRT
DO 2| D! HCKI 37 BINS
XINTN 3| Do BCIO6/CI B T3 AINS
TRSTN 14 | XINTN AGIOO/CI_A 35——a@ro1
— 15 | RSTN 0= o= 80 80 AGIOl =z ——o7
xti_ B—gNe 08 ©f 0L OZ AGI2 [ H53—7o3 —
XTI On <g << 2@ AGIO3
NPORNPE ovBLvBry
[eE- =X =¥, N a w4 a4 ¢
EO0O0O00QC®WA0000a30
XL >>II<mmm<
ool ol o ] o el <] 193] <l ] e} o A o W86L488D/64P_LQFP
| | [ N OV OOV OV OO O O O O o o)
XT0__ | [ AWP__
BDATZ2 | [ BDAT1
BDAT3 BDATO
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ADAT3 ADATO
ACMD ACLK
VCC3

S
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VCC3
VCC3
R57 D1
JP1 47k
R5 R6 R7 R8 R9 R10, ) RSTN 1N4148
47K 47KN 47KS 47K 47K 47K 2
HEADER 2 é
C15 SWi1
1u
N
v_<|3_c3
R15 _L c7 J_ cs8
ool N | 1) ool N | o)
R17 R18 47K 01u | 10u
47K H7K
R21
o <t ~ O\ O <t
open
XTO
R27 22 CON1
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ADAT3 ; ? 9 | hato XTI
ACMD 3 5 5| CDIDAT3
ACIK 7 5 5 cMD
1 vss -
= vDD
R28 22 6 | CLK D
ADATO 1 8 7| VSS 20MHz
ADATT 2 7 8 gﬂ?
AINS 3 6 0
AWP 7 5 1 wg S T s
2] CAsE
N\ SD/MMC Card Scoket_A
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R46 R47 47K 01u | 10u
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o <t | O o) <t
open
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TEL: 886-2-8177-7168
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Winbond Electronics Corporation Japan
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Yokohama, 222-0033

TEL: 81-45-4781881

FAX: 81-45-4781800

Winbond Electronics (Shanghai) Ltd.
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200336 China
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Winbond Electronics (H.K.) Ltd.
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