
������

���	
���

����

USB��������

USB Mass Storage Design

�	
�� 

����������

����������



��

���������	
�������������������
���� !�"#$%&'��()�*+�,-�./�

01�23��45���678���9:;<����=>?�@
A�BCD8EF�G��HIJK.LD8�MN��O�$%.�PQ
�RS���TUV6WXY6Z[\6]^_9�`abI"c���
de�.�����MN�f����ghijkl6mn6op��"q
rs6tu6vw�xy��z{|}��~�������S9�'�
��������������

�����������Q���������������S9�
�����$&'������$L�D8�� ¡����Q�0��
¢6A£d��Kc%¤j�23���¥��



USB �������	

USB Mass Storage Device

�� ¦ § ¨ Student ¦ Kai Wei

���� : ��� 	
 Advisor ¦ Dr. Shir-Kuan Lin

w<©ª«"
¬�®¯°e"±

²
D8

A Thesis

Submitted to Department of

Electrical and Control Engineering

National Chiao Tung University

in partial Fulfillment of the Requirements

for the Degree of Master

in

Electrical and Control Engineering

June 2007

Hsinchu, Taiwan, Republic of China

�³Yw ´µ¶ � ¶ ·



USB��������

�	
��  �������� ��
���������� !"�#

��

¸¹º»+¼½�¬¾¿ÀÁ�ÂÃ�Ä@ÅÆÇÈÉ CPU ÊË CPU

ÌÍÆÇ�ÎÏ�ÄÐCÑ (Centronics parallel port)9 RS-232(Serial port)ÒÓ
9ÔÕª�Ö×�Ø�BÙ�¬¾�ÆÇÚÛÜÝÞß�àÒÓáâ�ã
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L
D8�Ä�èéêë (USB) ��«ùúûÂÃ9Ô�Õª��
���Ä CYPRESS CY7C3686��±�@z� USB5����û�ÆÇ��
����Äß���ý (NAND FLASH MEMORY)�
USB«ùúûÂÃ�º����«��¦

1.ÂÃ9Ô�ª�ÒÓ¦
LD8�Ä USB2.0ª�ÒÓ9 ù!5��USB2.0��"]Ü
(480Mbps)9#Ü (12Mbps)�½�

2.ÂÃ9Ô�Õª$-¦
Ô9ÂÃ���%��Ä&!¬¾±�ÒÓ (SCSI)�

3.ûÌÂÃÆÇ�'-¦
úûÂÃ�()ô¼*®¯+�.,�-./0�1�%�
2Ä CYPRESS34��®¯e�ÒÓ (GPIF,General Programmable

Interface)®¯ß���ý (NAND FLASH MEMORY)�ÆÇ5Ì
96É�
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USB Mass Storage Device

Student : Kai Wei Advisor : Dr. Shir-Kuan Lin
Department of Electrical and Control Engineering

National Chiao Tung University

ABSTRACT

In the early times, Centronics Parallel Port and Serial Port are used to commu-

nicate with PC. By using these interfaces, data can be transferred between PC and

devices. As the time go by, Central Processing Unit performs much better than be-

fore, old interface, Centronics Parallel Port and Serial Port, can not reach the speed

anymore. In order to solve this problem, a new interface was invented. The Universal

Serial Bus is fast and flexible interface for connecting devices to computer. A mass

storage device is a hardware which can provide access to data. Every time we load an

application or save a file on a hard disk, its data can not share with other computers.

This thesis describes USB mass storage device by using CY3686 USB development

system manufactured by CYPRESS is used to realize USB transfer , and stores data

in NAND Flash Memory.

USB mass storage device must implement these protocols and structures¦
1. Generic USB protocol.

This thesis describes USB 2.0 and use Bulk transfer.The USB 2.0 specification

defines high speed at 480 megabits/sec and full speed at 12 megabits/sec.

2. SCSI command.

USB hosts access mass storage devices via commands originally developed for

devices that use Small Computer Systems Interface.

3. Flash memory protocol.

The storage media’s controller typically supports a command set for accessing

the media’s contents.By using CYPRESS special interface (GPIF,

General Programmable Interface),it will be easier to control NAND Flash Memory.

ii
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1.1 �������

�Î$��ÆÇ��úû���ý� ROM9 RAM��Æò����Ø
@����÷úû«ùÆÇ��Ä�ö�Ç}"�� (Cassette Tape)6��
(Magnetic Tape)6ü� (Hard Disk)9i� (Floppy Disk)�����£��ýú
û��öÊ��ö�ÆÇ��+��b½¬¾¸¹º»���÷9ö�þ
-Ö���95Ì�ü����$ûÌ«ùÆÇ��þ-Ö��� ( 2Äë
�9ÔÕª )� ¡+¢Ì>ü��G£¤ð»,Á¥¦��Ä�

Ö×�Ø�BÙ�¬¾§¹ÂÃ��Íä�ÒÓ¦ªÄ�èéêë
(USB, Universal Serial Bus)� USB+¼PßÜó!ôõö�ÒÓ�ðô¨9?
P9�P�©��23ª¬�fó`«¬Â9ºV�É®��Ä�

USB�¯[¦

1.°¬ù±¦
USBÂÃ��pX��)¨9BÉ]Ã=>�$²±°¬ù�
 ¡�¼�=>�°��G��� 100∼500mA¬ê�

1
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2.´À� (Hot Attach)¦
5��¸¹ÂÃÀ;±���£¤µä¶9�¦�O3·��Ô
)¸¹ USBÒÓ¨9?@§¹�ÀÁpº�¼»ôäÂÃÀÁ
��¨9¼É½9e>�

3.¾Vö¦
�D+üýº�ÊÆÇ5��USB�½9e>9Á¿+*)Àù
ÁÂÃò�ÄÅ�ÆÇæ�P~ÆÇ�È?@ÉÆÇP~�USB

)<®�ÈòÊªËÔµä5ÈÆÇ�

4.¸¹ÂÃ��Ì¦
� USB¸¹ÂÃ��£¤��®¯ USBªò�®¯34���
ô CPU���ý�

5.ôõö¦
USBô 4½5�=> (®¯6��6 ù�g�!5� )� 3½
5�ÜÝ (±Ü6#Ü�]Ü )��ÄÍ�$Î�Ï�Ð�ÑÒ
�5�'>�

È�Å USB ÒÓ9ü���Ó� �$Ô«���«ùÆÇ�ü��
�`ù«�ýÕ��Ö«�ó�×Ø�å��� 1981 �¹ Intel ÙÚÛ�Í
ß���ý (Flash Memory)�ß���ý�¬�> IC�<Ü:a�ýÕ&�
µùÔ�5ÌÜÝß���'Ý��LD8���Ä NAND ß���ý9
USB2.0ÒÓ��«ù5�ÂÃ�
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1.2 ����	


L8�Ä USB2.0 ÒÓ9 NAND ß���ý��«ùúûÂÃ�£¤Þ
÷ßà�2Ä USBÒÓ9ÔÕª�$%ÆÇ�ß���ý9Ô��5á
'-�

e>ÛZ�MNO°��ºVâNpX�QI�Á×�� USBéêëµ
Ã��ÚÛ�éêëµÃ�BCèã�ÔÌ�ÂÃ�äö�·�'>�f
óM<Õª��ÛNåC«ùúûÂÃe>�«ùúûÂÃ�æ9/0�
�D+5ÈÊÁ¿ÆÇ�*�¹Ô�q%�¦)åC�Ô�1q%��
ÂÃ£¤Þß�çåC�Ï�åCd"��5ÈpXèÔ�éËÔêå
Cd"��$çÝ�1q%�

�V CYPRESS FX2LP ��±��34��ô¼P USB ëì�Þí!
8051 CPU�]Ü5�gh��ý9®¯e�ÒÓ (GPIF,General Programmable

Interface)�

M< USB ª����ºVÂÃ�äö9Ô��ª�wV� USB ÂÃ
�äöôîVL>�ï� USB AB/�¹ USB WðºV�ª�wV� USB

�5�'>�ñô 4 ½��L8���ßÜ�5á«ùÆÇ�òÄ - ù!
5��óÞ�ºVAB/9ª�wV�çôõéêëèã��Ô��Ï�
ÂÃÆò�d"öÏ÷j�Á×�ºVÂÃ9Ô��Õª$- –&!¬¾
±�ÒÓ (SCSI,Small Computer System Interface)�¸¹ USBª�wV�Ô5
È�%�ÂÃôõ SCSI$-øßx��åC�Ï�

«ùúûÂÃ��ùC� +2Äß���ýûÌÆÇ����$2Ä
®¯e�ÒÓ®¯ß���ý�pX�1"ÆÇ5È�C��ÒÔ�%5
ÈÆÇ��ÂÃ)BÉú»pX���Ô5ÈÆÇÉ34���gh��
ý��ç2Ä34� GPIF ÒÓÅÆÇúû�ß���ý�ÔÈ�5ÌÆ
Ç��¹®¯e�ÒÓ®¯ß���ý5ÈÆÇÉ34���gh��ý
��ç2Ä USBëì5È�Ô�
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1.3 ���

L
D8ûñ��¶«���0��¼��Åtu��'ü��ý�
�ÅÒþ Cypress NX2LP;<�����Åtu USB2.0¿�Ë#��ÿ��
ÅÒþ&!¬¾±�ÒÓ SCSI�����ÅÒþß���ý�®¯��¶�
�Å}Eý�D�û��

LD8;<���´«l���Bà��

��� ��
Þ.�78%9BCtu�

��� USB��
USB2.0 ù!5�¿�Ë#�

��� 	
���
tu«ùúûÂÃ�º�êe�

��� ��������
Small Computer System Interface�%�

��� �����
Òþß���ý�FGHÃ�®¯'-�

��� Cypress NX2LP� 
tu34���<Ü�¬Rº��

�!� "#$%��
¹ General Programmable Interface®¯ß���ý9gh��ý�

�&� ������'()
�Ä CYPRESS CY3686��±�=��

�*� +�,-./0
�DL±�?����@���



���

USB��

USB+¼½$x��aI5È�ª�wV�Ô�¹éêë5Èx��
ÂÃøßx���åCq%� USB ªò�$�"�½ : cÄe>�ªò9
USBÂÃ�WXºV [10]�

cÄe>ªò :

Ô9ÂÃ�©JÆÇ��	9'-�ôõÂÃ��Ï9ÆÇù�Ð
��!6 ù!9gÙ!5��

USBÂÃWXºV :

ÒÂÃÀÁÔ���÷÷ßÂÃ�©�9WX�Ô�Ä®¯!5�
�È SETUPx���Ï��ÂÃÆò�ÂÃ�ÆòL>ï�AB/�
ÔôõÂÃAB/�¼½9e>ÉÂÃ��

2.1 USB 2.0��������

USB ÂÃñô 3 ½5�ÜÝ : ]Ü (480M)�#Ü (12M) 9±Ü (1.5M)�
USB2.0 ÂÃ�ô]Ü9#Ü�½=>�ÒÂÃÀÁ� USB 
�+��Þ$
#Ü=>¶9�Á×�5È¼P¯��x� (Chirp Sequence)[9]?@ÂÃ+
�ðô USB2.0]Ü5�©��

5
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� 2.1:������	
 [9]

��\ 2.1�ÀÁÂÃ��)Þ��¼&����Å D+ Z¬I�]�
VCC��¬�¾V���ô#ÜÊ]ÜÂÃÀÁ��<�ÈÍ RESET�Ê�
¬�¾V��ÛN?@ÂÃ5�ÜÝ�

Ò USB2.0 ÂÃ¿É RESET �Ê��)<�Ë D-QI�Í¼P���Ý
Ò� 1msec9 7msec�]úI�Ê (Chirp K)�â USB
�+ÈÍ RESET�Ê
��ÛN� 20msec �?@+�ô Chirp K �Ê�Èþèc�Ê�ØKÁ;�
ÂÃ� USB1.0#ÜÂÃ�

È?@É Chirp K �Ê��
�+)� 100usec �'yÈÍ Chirp K 9
Chirp J �Ê�ÂÃ?@É 3 W�Ê��K�ê�2ÀÁ� USB2.0 
�+�
���ý)¨9���fú»BÉ]Ü5�=>��ÄÍ��������
�e>�ºV��x�«&®��
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2.2 �����

USBÂÃñô 4½5�=> :®¯!6��!6 ù!6gÙ!�

®¯!5� (Control Transfer) :Ô����ÂÃ�©�9ºVWX�
�ô�Ï�¦åC�¼½5��ÂÃÉ
Ô����éêëèã�®¯!5��

��!5� (Interrupt Transfer) :ÂÃ�������&ùjõ5ÈÊÁ
¿�ÑÄ�±�	�ê9!jõ�

gÙ!5� (Isochronous Transfer):�îVÊ¯V���5�ÆÇ��`�ç
êÆÇ��P~�×µ�ÆÇ�%�ö�

 ù!5� (Bulk Transer) :Öö�«ùÆÇ5�=>� ôîV�
���Ô!ÞÚ"®¯!9��!5�
�x���Éôn#���¦5�ÆÇ�
�ÆÇå«ù�ÆÇ5��$%éêë�
#Ü ù!5����«�x�� 64Bytes�
â]Ü ù!5����«�x�� 512

Bytes�

LD8&'�«ùÆÇ�5È=>��Ä ù!5����0�5�'
>�(�� [24][23][17]�

x��� 3½L> :)¯ö (Token)�ÆÇö (Data)9©�ö (Handshake)�

)¯ö (Token) :*V5È'ü��" IN(5È�Ô )�OUT(5
ÈÉÂÃ )9 SETUP(®¯!5� )�½�

ÆÇö (Data) :ÆÇx��" DATA09 DATA1�½��Ä©+
¯ (toggle mechanism)@,Þ5��-VÝ�

©�ö (Handshake):è.ÂÃpX�ñô ACK(åC"© )�NAK

(þ-Ú" )�STALL(Z[/0pX )9PING(USB2.0

�¯ôx� )ÿ½�
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�]Ü5�=>��Ôú»5ÈÆÇ��Þ5È PING x�1@Z[
pX�ÈZ[gh�û+2�ôÆÇ3�Ú"�ÂÃ)èc NAK x��Ô
�éË ôn�úûÁ¿É�ÆÇ���¼�����ÔçÝ?@Z[
pº�4É¿É ACK x���¦5ÈÆÇ�ÂÃ��$��ÂÃèc NAK

x���)<®5�����ÂÃô��ÞÚ"Z[gh�û+��ÆÇ�

� 2.2:���� [22] (a)���� (b)���� (c)�����

 ù!5��$�� 3 P6��7P6�*)5Èx� : q%6�
(Command)�ÆÇ6� (data)�9pX6� (status)�

q%6� (Command):¹Ô5Èx��ÂÃ�� OUT©«�ÈÂÃ�
åC�%�èc ACKx��
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ÆÇ6� (data) :ÎõÆÇ�5�'ü�8�� IN©«9 OUT©«
��÷,Þ5��¾VÝ�ÆÇx�Îõ©+¯
�9ê5� (DATA0 - DATA1 - DATA0)�

pX6� (status) :ÂÃè5åCpX�Ô�� IN©«�

\ 2.2��q%6��ÆÇöx�)r�q%sr�q%sr (CB-

W,Command Block Wrapper) ���×q%��q%�Î:�Ä�g�Uv
â�;¿g�L8��Ä SCSI ÒÓ��$�CBW �q%£¤Î: SCSI L
>�pX6��ÆÇöx�)r�pXsr�pXsr (CSW,Command State

Wrapper)è.Ô��q%åCd"�pX�

� 2.1:����

Byte \ Bit 7 6 5 4 3 2 1 0

0∼3 CBW Signature

4∼7 CBW Tag

8∼11 CBW Data Transfer Length

12 Direction 0 0 0 0 0 0 0

13 Reserved CBW LUN

14 Reserved CBW Command Descriptor Length

15 Operation Code

16 Logic Unit Number Reserved

17∼20 Logical Block Address

21 0 0 0 0 0 0 0 0

22∼23 Transfer or Parameter List or Allocation Length

24∼30 Reserved

ËI/ 15 ÉI/ 30 úû�%x���÷�%x��g,�q%rs�
L>+¿g��ÒÂÃ¿É CBW ��Þ<5 CBW Signature�+��ô,x
��ÂÃè5pXx���£¤Å CSW Tag ºV9 CBW Tag ¿g�ÒÔ
¿ÉpXrs��¦�Î�<v+�q%åCd"�þD+Á¿ÆÇÊ5
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ÈÆÇ�*£¤Î:Ô��Ï�ÆÇcÝ5á�CBW Data Transfer Length

úûÆÇcÝ�ÂÃ�¹�jo�ËÆÇ+�ê5Èd"�q%rs��
Operation Code úûÔ�Ï�q%�Ô)ôõAB/��1UvºV�
5È®¯��

� 2.2:� 2.1��

CBW Signature x�Ø� (55h 53h 42h 43h)�
�ÂÃ<v5È�x�T>�

CBW Tag ÀÁ CBW9ÂÃè5o CSW�
CBW Data Transfer Length 5ÈÆÇcÝ�

Direction ÆÇ5�'ü�
ÂÃÉÔ (IN)�1¦ÔÉÂÃ (OUT)�

CBW LUN -.aI��ÂÃ�¯V#v��
SCSIéêë=>ÔÀÁ?PÂÃ�âÂ
Ã9ÂÃ?�����dÔ@¿Õª��
÷AvHPÂÃ�SCSIÒÓ�H�ÂÃ�g

�#v��
CBW Command Descriptor Length q%AB/cÝ�Byte 15∼Byte30

úû5Èq%�¹��jºVq%x�
«&�

Operation Code q%Ø��ÂÃÁ¿É CBW��
ôõ��%åCÔ�Ï�

(�LD8���Ä SCSI�% )

Logical Block Address -.|}V^�
Transfer or Parameter List r��%cÝ�
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� 2.3:����

Byte\Bit 7 6 5 4 3 2 1 0

0∼3 CSW Signature

4∼7 CSW Tag

8∼11 CSW Data Residue

12 CSW Status

O3Bº��ÆÇ�25ád"��CSW Data Residue c� 0�þCD
ÆÇ�È2�ôÆÇCE�CSW Data Residue �OEj�K�q%åC�
F�CSW Status=01h�ÂÃ�åC���P~�Ô)¨95È REQUEST

SENSE Commandx�@�ÉP~òG���ÄÍ�Î�òG��ÂÃpX�
�HµBº�pXP~¦Ô9ÂÃ?�����ÆÇ5È��ô¼ZÈ
ÍÆÇ�Ê5ÈÆÇ�YIÏÆÇcÝ (CBW Data Transfer Length)«�CSW

Status=02h�Ô£¤µÃÂÃ�

� 2.4:� 2.3��

CSW Signature x�Ø� (55h 53h 42h 53h)�
�Ô<v5È�x�T>�

CSW Tag ÀÁ CBW9ÂÃè5o CSW�
Ò�PÂÃÀÁÉÔ;�Ô5È CBW

�ÂÃåCd"��è5 CSW�ÔÁ
¿Éx��2Ä CSW Tag<vè5

pX+ä�J¼ÂÃ (CBW Tag = CSW Tag)�
CSW Data Residue KDÆÇcÝ�Ô5ÆÇ�ÂÃ��Á¿

d"��ÂÃ)Y.¿É CBW Data Transfer Length

9ÆÇcÝ�ÅLoúû��IÃ��
CSW Status åCpX�"©¦åCd"�

Ô�$My�¼P�%�
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2.3 
����

AB/�$�� : ÂÃAB/�NçAB/�WXAB/�ÒÓAB
/�UvAB/9Z[AB/ [22][18]�

�«ùúûÂÃ��ÒÓAB/�ºVñ�¯��K 2.5�¦AB/c
Ý (bLength) 9!v (bDescriptorType) �îVo�È+��Ä ù!5��Â
Ã�Z[Pj (bNumEndpoints) � 2�¼PÁ¿Z�O¼�5ÈZ�ÒÓU
v (bInterfaceClass) º� 08h�ØK«ù5�ÂÃ�¹ USB w)¯V�ÒÓ1
Uv (bInterfaceSubClass) ºVÂÃ9Ô�Õª$-�Pi��Q±��R
S 02h�05h 9 06h �½½9e>�¼��úûÂÃ(�Ä SCSI ÒÓ�( ��
K 2.6)

ÒÓwV (bInterfaceProtocol)��"�½ :CBIÒÓ (Control/Bulk/Interrupt)9
2 CBI ÒÓ�ÈÂÃ�Ä��!Z[5ÈpX�ºV� 00h��Ä®¯!Z
[�ºV� 01h�«ùúûÂÃ�Ä ù!5���ô Bulk Z[�ºV�
50h�(��K 2.7)

� 2.5:�� !"

TIz IL «& Bytes zï
bLength 0 1 AB/cÝ

bDescriptorType 1 1 AB/!v
bInterfaceNumber 2 1 ÒÓUÊ
bAlternateSetting 3 1 +JºV
bNumEndpoints 4 1 Z[Pj
bInterfaceClass 5 1 ÒÓUv

bInterfaceSubClass 6 1 ÒÓ1Uv
bInterfaceProtocol 7 1 ÒÓwV�

iInterface 6 1 ÒÓzïVë
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� 2.6:��#$%

1Uv� :ï »W
01h RBC �Ä RBCq%��ß���ýÂÃ
02h SFF8020i,MMC-2 CDÊ DVDX�ÂÃ
03h QIC-157 ��ÂÃ
04h UFI Ä�i�ÂÃ
05h SFF8070i i�ÂÃ
06h SCSI «�j�«ùúûÂÃ (Ö��9��ý )

07 FFh �E�Ä

� 2.7:��&'

wV� VY »W
00h CBIÒÓ�ðô��!�Ä@5Èq%d"�% �Ä�i�
01h CBIÒÓ��ð��!�Ä@5Èq%d"�% �Ä�i�
50h �ô bulk-only�ÒÓ 2 CBI��ôÒÓ
0D �E�Ä



���

� !"#$

Ô9ÂÃÕª��ÅÆÇË USB éêë5ÈÉÂÃ�ZZ[[�Z
[��+-.ý�2zý ( \ 3.1)�ÊÂÃ�����ýgh|� USB \]
�VY [1]�Z[+¦USBÂÃ���$��Ô9ÂÃ?�ªò�@^ÊC
��

à\ 3.2���7¼PZ[*ô¼P¯�UÊ95�'ü (IN¦�ÉÔ
�OUT¦�ÍÔ )�_®¯!Z[�$�ü5��

� 3.1: USB()��

14
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� 3.2:*�+,-./01'

3.1 ����

«ùúûÂÃ9Ô��` àgÔQ9ab¼��¹Ô�1q%�
éËÂÃcåCd¼9��ÂÃ¿Éq%��Î:��d"��è.Ôå
C� �

à\ 3.3���ÔÞ5Èq%x� CBW É OUT Z[�ÈÂÃ�Z[
��Á¿ ( ê�æxe )�è5¼P STALL x��éËÔ����Áf
x��Ô)<®�Ä®¯!5��öÏ÷j��ÏÂÃ�ÒÓµÃ (Bulk

Only Mass Storage Reset)�çµä5È CBW�

ÒÂÃÁ¿q%x���)�É�½�%pX¦ÔÅ5ÈÆÇ ( �Í
5� )6Ô��ÁfÆÇ (�É5� )9þÆÇ5��

1.�É5�¦
Ô�Ä ù!��ËÂÃ� INZ[5ÈÆÇ��K 2.1��

Byte 8 ∼ 11�D�����ÆÇcÝ�Ô)����Ï5ÈÆÇ�
4ÉÆÇù1ÉIÏo�È�5Ède����Z[ì��e�B
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º�Ô)<®�Ä®¯!5��öÏ÷j��ÏÂÃÅ INZ[
g�"O3pX (Clear Feature)�MyhKDÆÇ5Èd"�

2.�Í5�¦
ÆÇ5á'üOi9�É5�¿á�¹ÔÅÆÇ5È�ÂÃ�

Ô�Ä OUT��¼fÆÇ5È"©��)¿ÉÂÃè5� ACK

x� (\ 2.2(a))�Ôç5È�ýfÆÇ�à Á¿É STALLx��
K���Z[ì��e�Bº�Ôgi)�ÄöÏ÷j�Ï
OUTZ[g�"O3pX (Clear Feature)�

3.þÆÇ5�¦
���5Èÿ�ÆÇ�Ô5Èdq%x�����ÂÃè.p

Xx��

ÒÆÇ(5È��Ô���ËÂÃ�ÆÇÚÛpX�ÔÞ5È IN

x��ÂÃ�è5pXx� CSW�à Á¿É STALL x��Ô)�ÏÂ
Ã� INZ[g�"O3pX (Clear Feature)�çÝ5Ì CSW�

Á¿Éx���Ô£�Þ<��x�+��ô�Y� CSW�ËK 2.3<
5�È¿É�x�f2O�� CSW(x�Ø�P~Ê�jÓq%x�Ø� )�
K�ÂÃê���kl�pX�Ô�Ä®¯!5��öÏ÷j��ÏÂÃ
�ÒÓµÃ (Bulk Only Mass Storage Reset)�

ÈÔ¿ÉåCpX��pXP~ (Phase Error,CSW Status=02h)�Ô
G)�ÏÂÃ�ÒÓµÃ�åC"©� (CSW Status=00h)�Ô)BÉ#Ã
pX����¼1ÆÇ5��åC�F� (CSW Status=01h)�Ô5Ì CSW

Data Residue�<�+��ÆÇ5����Z[�e�pº�Åµä5ÈÆ
Ç�à ÆÇ5Èd"����åC�F�Ô)2Ä SCSI �P~�Ê�
% (Request Sense)���P~Vå�
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� 3.3:23��45�
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3.2 � ��

à\ 3.4���ÂÃÁ¿Éx���Þ<�+��O�� CBW(K 2.1� )�
x�Ø� 43425355h óÆÇcÝ�OEj )�ÈÔ5ÈP~�x��ÂÃ
<®Å OUT 9 IN Z[�e�ÒÔç15Èx���)¿ÉÂÃ� STALL

x� ( \ 3.3)�Ô2ÄöÏ÷jmÛZ[��ÂÃè5pXP~� CSW x
�����Ô)Þ�ÏÂÃµÃ��ç5È CBWx� [11]�

¿Éô�Y� CBW x���ÞÅ CBW Tag úû� CSW Tag ��ç
ôõ CBW Flags <vÆÇ5�'ü (CBW Flag=00h�ú»Á¿ÆÇ�CBW

Flag=80h�Å5ÈÆÇ )� CBW Data Transfer Length úûÆÇcÝ�ÂÃÅ
cjonoÉ�û+��75ÈÊÁ¿ÆÇ��Å�û+joÁ 1����
DjØKÆÇ5ÈpX�ÈDj� 0�K�ÆÇê#�5d�jõ5�"
©�ºV CSW Status=00h�ÈDj«� 0�K�ÆÇ3�5�d"�q%�
F�ºV CSW Status=01h�fóhZ[xe�ÈDj&� 0�K�5��Æ
ÇYI������pXP~�ºV CSW Status=02h�

��Ô5@ IN x���ÏÂÃpX��çhêºVi� CSW 5Èè
Ô�ÂÃBÉ#ÃpX�

3.3 !"�

�Eýêe���÷p. CBW9 CSW�ÚÛ�q£¤ºVÂÃ�MN
pX�¬^S��ß���ýpX ...���

\ 3.6��ªÉ¬^��ÂÃ<�BÉMNOpX�ºVüý9iý�
�MT>�üý'Ó�Ô�+ºVP®¯+ÀÁ,�-./0�QI=> (

®¯e�ÒÓ GPIFQI )�iý'Ó�ºV�ô�û+�MNo��rµ�
�gh��ý9Z[pX�fós���9��+�=>Ô�Ä®¯!5
�5È SETUPx��ÂÃ�$BÉ#Ã=>�tJ#Ü9]ÜpX�

ÒÂÃÀÁ�Ô��Ô)�ÏÂÃ5ÈoÜuzï6æv�Ê�
Ôôõ�wÆÇxyÂÃ�½9e> (C:\ Windows \ System32)��¼�ý
e>��ç¹Z[ÆÇM<Ô9ÂÃ?��Õªz{�¼�â|�ÂÃ
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� 3.4:-.��45�

�)ô¼WÂÃAB/ ( ª3úû� EEPROM � )�fó9ÔBCZ¼
1[éêëèã�ÈÂÃ���ý}~� þ-�¼�ýe>� CYPRESS

CY7C68033 34�¯����+ðôµäèã�©� (ReNumeration)�±�
ÅÂÃAB/úû� ROM��ÂÃÀÁÉÔ��Ë ROM�¼�Ä�|5
ÌÂÃAB/�fó9ÔM<�¼1À��Á×��dÔ�½9e>Å
�ý�¼É RAM ��çµä¶934�ÛNåC�ýe> ( ��AB/ )�
ç2Ää�AB/9ÔM<�ý1À��åèã�1��$¶9��ñ
c�34��ô¼�û+ (USBCS) úû USB pX�ÒÂÃÅµäèã��
<�BÉ��pX (�� 2500ms)�fó���ô���Ê�ÆÇÄÅåC�
 �µä¼É��çÝs����Ê�
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ÒéêëÀy 3 P�*ÈÍ J òÊ� USB ÂÃ��K���Ôf 
ô�ÄÂÃ��÷�ª¬^�ÂÃBÉ]Ã=>�Å�ô��¬R���
�e�ô��+������ 300uA ¬ê� USB ÂÃ?@É]ÃòÊ��
<�BÉ�����e> (SUSPEND �`� 0x0C ��üùK )�fóºV
PCON.0=1�K�ÅBÉ]Ã=>�Åv�+�e (\ 3.5)�

� 3.5:6.��

ÒÔ5È¼P CBW x���ÂÃ)<®æ���µä¶9v�+�
��¼&�����Év�+¾V�Í��ÛN�� CBWx� (\ 3.4)�

��� CBW x�ô�½�¼½+Ä�éêëèã� SETUP x��O
¼½� SCSI �%�ÒÂÃ¿É SETUP �Ê��<®5����ÛNÁ¿x
��fåCöÏ÷j�¹ÔºVÂÃI^� SCSI�%x��«ùúûÂÃ
�Ôe>���SETUPx���ÛN�¹ÔÌ�ÂÃ�ÆÇ�fºVÂÃ
�pX�?��Ô(5È SCSI�%x��_ôP~pXæ�� (STALL)�
¦)�Ä®¯!Z[��ÏÂÃBCÒÓµÃ�
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� 3.6:7845�
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3.4 �#�

ÂÃ9ÔM<âÕª���Ôe>��Ú"Ô5@� CBW �
%�fóÎ:�ÏåC�

¿É CBWx���Þ<�x�+�jÓL>�çøßx��ôõK 2.1�
ºVè5x�A#� CSW Tag�fó�DÆÇ5ÈcÝ (CBW Data Transfer

Length)�q%rs� Byte 15úû®¯�% (Operation Code)�Byte 17∼20úû
Ô�ÏÆÇ�-.I^ (Logical Block Address)�O3Bº��ÂÃ���
ôõÔ��1�I^�5ÌÊ6ÉÆÇ®����ô�)��úûÂÃ�
KDn�����ÆÇæ�t�úûÉ�g�|}��ÉôÆÇæ����
KDn�2�¿Ò������ÔÈ�úûÆÇÉÂÃ���`«)5È
P~�-.I^ ( ê�ôÆÇûÉ )��$�çú»Á¿ÆÇ��£¤Þ<
�Ô5È�I^+�O��

a34�ô¼�û+���D;¼fÆÇ+�ôæt��fó�¼úû
I^�à ;¼fÆÇ+�dE�úû�K�;BBº�)���Ô5È
�-.I^£V+O���ÂÃôõ SCSI �%.ÆÇ�5��È;¼fÆ
Çæt�"j}�£¤Þ<�Ô+��Ï5ÈÆÇ�5È�I^È+�;
¼fÆÇ�úûI^?��ØK�1ÆÇúûf�).�ÉêûÉ�ÆÇ�
ÂÃ<�Ô5È�O�I^�ÈÔ5È�I^êôÆÇ6É�ÂÃ)�
9êúû�ÆÇÉ;¼f6ÉÆÇ���I^�çh��ýmn�

<�d"Ô5È�-.I^��BÉ SCSI �%�e>�åCd��
è5 CSWx��Ô�Ô¿Éx���ç5È�¼P CBWx�� �i
¸â�N�4É�ÄÍ����ÂÃ�Ô)�Ä®¯!5��eÂÃZ
[�fó�0Sc¬^� �$d#�ÛÂÃ÷�
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� 3.7:25�45�



�%�

&'�()*+

&!¬¾±�ÒÓ (SCSI,Small Computer System Interface)+&�¬¾¸¹
º»Û��)úÒÓ9ª�wV [2]� SCSI Ô�Ä��¦VYÁ���Ï6
5�wV9¼��%
� SCSI ÒÓ9 USB ÒÓ��«�g?Ú���$�
ÂÃ9ÂÃ��5��ÅÆÇ4ÁËúûÂÃ5ÈÉ�ÍÂÃ�â���d
Ô�LD8�Ä USBª��Ó��ÄÉ SCSI��%
�

1986 �¯V÷ SCSI-�\L����V÷ÂÃ�#v (INQUIRY)6pX
(TEST UNIT READY)69P~pX (REQUEST SENSE)�?�� SCSI-�\L
��Þ÷5Ì (READ)66É (WRITE)6�LaI«& (MODE SELECT 9
MODE SENSE)�ÂÃI^ (SEEK)���� SCSI-�9 SCSI-���%
«s¿
g�_¼�Lv�� SCSI-����9X5��ó«���÷ SCSI-��5�
ÜÝ�� USBÂÃ���Ð�ôñ��%
� SCSI-��

� SCSI�%����5áÆÇÍ�ï�5Ì�% (Ô�Ï��ÂÃ�
ºVpX�ÂÃÎõ�Ïè5ÆÇx� )����5áÆÇÍ�ï�ºV�
% ( ÔºVÂÃ�j����è5o )�Î:©�¯ö8��"�½¦Ô
�q%6ÂÃ\Lq%956�%�

1.Ô�q%¦
7¼PÂÃ*���Ä��%��r¦ÂÃÆò (INQUIRY)6Â
ÃpX (TEST UNIT READY)9P~pX (REQUEST SENSE)�

24
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2.ÂÃ\Lq%¦
ºVÂÃ�j�%��r¦=W�Ð (MODE SELECT)6=Wº
V (MODE SENSE)6¬^®¯ (START STOP UNIT)6�
@F
(VERIFY)9-.�� (FORMAT UNIT)�

3.56�%¦
5Ì96ÉÆÇ�%��r¦5Ì (READ)66É (WRITE)6
ÂÃ`ù (READ CAPACITY)�

SCSI qô>��%�åLD8��Ä��$��ÞÒþ�� BT(
�� [7][8][15]�

4.1 INQUIRY

INQUIRY q%�Ïè5ÂÃÆò�à¦¡uzï�=WÆò�ÂÃ©
� ... ���éêëèãd"��Ô)<®ÈÍ INQUIRY �%�®�ÂÃ
3�ú» ³ (þ-Áf0�q% )�2��$è.Ô�Ï�

� 4.1: INQUIRY��9:;�

Byte\Bit 7 6 5 4 3 2 1 0

0 Peripheral Qualifier Peripheral Device Type

1 RMB Reserved

2 ISO Version ECMA Version ANSI Version

3 0 0 NORMACA HISUP Response Data FormatÆÇT>
4 Additional Length0�cÝ (1Fh)

5 SCCS ACC TPGS 3PC 0 0 0

6 0 ENCSERV VS MULTIP MCHNGR 0 0 ADDR

7 0 0 WBUS16 SYNC LINKED 0 CMDQUE VS
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� 4.2: INQUIRY��9:;� (< )

Byte\Bit 7 6 5 4 3 2 1 0

8∼15 Vendor Information

16∼31 Product Identification

32∼35 Product Revision Level

INQUIRY ÆÇx��Â 36 Bytes�Byte 8∼35 �ævÆÇ�úû�ÂÃ�
��ý���Ú9AB/��¡uÆÇ�¼V¿g�bà¦CYPRESS CY3686

��±���AB/�¡uzï� CYPRESS( �¼�ý )�INQUIRY Ì�z
ï� SAMSUNG(��ýoÜu )�

� 4.3: Inquiry��9:=>

zï tu
Peripheral Qualifier ÂÃêÀÁ

Peripheral Device Type ( PDT ) ¸¹º»U! (K 4.5)

RMB ����ÂÃ (0)���ÂÃ (2)

ISO Version w¢)úOÒÓ
(International Standard Organization Version)

ECMA Version £¤¬¾oÜuw)ÒÓ
ANSI Version SCSI-�
NORMACA �Ì ACAL>

HISUP �¥¯V^
SCCS ¦É>§èúû-
ACC SCSIéêë*V®¯¨

TPGS SCSIéêë�Ä!Þ¨
3PC ¹0�ÂÃBCûÌÆÇ

Protect ��ÆÇ
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� 4.4: Inquiry��9:=> (< )

zï tu
ENCSERV ¦É>±�

VS oÜu¨V
MULTIP �µÑ (ÂÃ�Äa¼Ñ�ºV� 0)

MCHNGR �©ªýpX
ADDR16 SCSI��éêë
WBUS16 ÆÇ5��Ä 16 bit��éêë

SYNC gÙÆÇ5È
LINKED À��%ÆÇ«

CMDQUE 6¬>�%

� 4.5: PDT?@1A$

PDT ÂÃU!
00h 4ÁûÌÂÃ
05h CD / DVDÂÃ
07h "��ýÂÃ

LD8�Ä SCSI-��%�úûÂÃ�USB éêë¹Ô4Á�1q
%�5Ìß���ýÆÇ�fó�ÂÃ9Ô���}a¼Õª��$�
INQUIRYx�� Byte 06Byte 2 ∼ 36Byte 5 ∼ 7(ºV� 00h�

4.2 START STOP UNIT

ÂÃ�¬^pXô�½ : O3S¬6#ÃpX69�0S¬�¼��¬
¾��*ô¼P¬^Sc+ (Power Supply)�Ä@RS PC 9�MÂÃ���
�¬^�â USB ¸¹ÂÃ�+�Ä PC �RS�¬^����¨»¬^Sc
+� USB ÂÃ�ÄéêëS¬�¬^®�95�ÆÇ�+g¼e� USB ®
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�� VBUS 9 GND �O3¬�L+ 5V���z¢�jo)ô~L���`
���«]¯+ 4.40 ∼ 5.25V ?��ÒÔ5ÌWXºVAB/��)ôõ
�«¬^ScTI ( Max Power )��Ï���ÂÃ¬êù�ÔRS¬êù
� 100mA ∼ 500mA� CYPRESS CY7C68033 �Ä 3.3V �¬�9 100mA ¬ê�
]Ã=>��¬ê 300uA�Ò�ÄÍ����ÂÃ��¹Ô5È START

STOP UNIT �%�ÂÃ)�0�ô�ÆÇ5��f�eZ[��Ô�0
Sc¬^� �$�2�ÛÂÃ�

4.3 TEST UNIT READY

Ô�Ä TEST UNIT READY �%@FÂÃ+�êºVd"��O3�
Ä�ÊÂÃ+�ê�2���ÈÂÃêMNOd" ( Z[ºVd"�ÆÇ�
û+mn�ú»Á¿ CBWx� )�Ô5È@F�%�ÂÃè. CSW Status

"©�È3�d"��è. CSW Status�F�ÒÔÁ¿ÉÂÃpX��F
��)B¼Ù5È REQUEST SENSE�%°±�FVå�fÞ$���

4.4 FORMAT UNIT

�¼1�ÄÂÃ��33��}L>O�9��Å¼}dE���ýn
����"ÑÒ�-.|}«&��¦�úûÆÇ�� + FORMAT UNIT

�%�©��-.���%��|}jCºV97¼P|}�«&�È�å
C FORMAT UNIT��Ôê5Èd=W�Ð�% (MODE SELECT)��ÂÃ
)�Ä?��ºVo²���ý�

4.5 VERIFY

Îõ-.|}�I/jC�g�VERIFY �%���ÿ½ :VERIFY 106
VERIFY 126VERIFY 166VERIFY 32�VERIFY�%Ä��
@F��K 2.1��
Byte 16 �� 1 PI/úûÔ�@F�% (BYTCHK)( K 4.6)�óÞºV
BYTCHK � 1�Ô5È¼f@FÆÇ�úûÉ�V�-.|}��?��



� 4l &!¬¾±�ÒÓ 29

Ôçq%ÂÃè5 (BYTCHK=0)cI^�ÆÇ�fóÞ$Y.+�O��
2Ä�½'-� �$@{ÂÃ+�ô}~�
�

� 4.6: CBWB VERIFYCDE�

Byte \ Bit 7 ∼ 5 4 ∼ 2 1 0

16 Logical Unit Number Reserved BYTCHK Reserved

4.6 MODE SELECT / MODE SENSE

=WºV (MODE SENSE)9=W�Ð (MODE SELECT)��%£V+g�
û��³�¿�¿"�Ô¹ MODE SELECT q%ºV=W�MOSE SENSE

�%Ì�=WÆÇ ( K 4.7)� �ø�=W��|}AB (Block Descriptor) 9

� 4.7: MODE SENSE��9:;�

Byte \ Bit 7 6 ∼ 5 4 3 ∼ 0

0 Mode Data LengthÆÇx�cÝ
1 Medium Type CodeªýÂÃ�T>�(�ÄMNo¦00h)

2 WP6É�� Reserved DPOFUA(�Ì DPO FUAI/ ) Reserved

3 Block Descriptor Length

_Ó (Pages)�«���

a.|}AB (Block Descriptor)¦
ÂÃ�-.|}«&+�¿g�-.|}Pj9-.|}cÝ

(K 4.8)�O3â|�ÂÃ��7¼P|}«&*¿g�-.|}
�Pj��¹-.|}�I^J¡Í@�â-.|}cÝª3� 10

Ê 6�
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� 4.8: MODE SENSEFG !

Byte \ Bit 7 ∼ 0

0 Density Code-.|}pX
1 ∼ 3 Number of Block-.|}Pj

4 Reserved

5 ∼ 6 Block Length-.|}I/cÝ

b. _Ó (Pages)¦
ÂÃºV�j�3��ô 5½T>¦��V?_Ó6i�_

Ó6��9��pX_Ó6���_Ó9�V�ôpX_Ó�

1.56P~����V?_Ó (K 4.9)¦
ÒÂÃÁ¿É CBW�%56ÆÇ����÷P~��

��ÂÃ�)<®5È CSW Status�FòÊèÔ�ÂÃ)´
FçÝ56ÆÇ (Read / Write Retry Count)�È1É�j1j�
2��F�¦)è5 CSWx��Èµ¶¼5Ì�F®è5p
X�ºV ReadRetry Count = Write Retry Count = 00h�

2.i�_Ó (K 4.10)¦
�Di�4�úûn�«&�i�4·;�ö¸¹�Óï�

�º (head)�Ó;�g¢»ï��¼ (track�cylinder)�7P�
¼8ç��jP�| (sector)�i�4�úûn� =

�ºj ×�¼j ×�|j ×�|«&�
3.��9��pX_Ó (K 4.12)¦

����ºV�È�d¼����* ôÿ��Ê�ÉÂÃ
���÷�ª¬^�ÂÃBÉ½¾=>�Èôÿ��Ê�É�
ÂÃ)<®æ���èÉO3°�pX�

4.���_Ó (K 4.13)¦
È���|}�ÆÇ��ÂÃ=>ÆÇ�û�

Ú�«ùúûÂÃ�a¿�û�¹Ô5È�ÆÇ�ÆÇ��
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�Ê�9�(¹Ô®¯�f2Ä�gh��ý��$�
Byte 29 Byte 3� Bit 3 ∼ Bit 7(º� 0b�

5.�V�ôpX_Ó (K 4.14)¦
ÒÂÃ��µä¶9���Ä?�ºV�_ÓT>

(àgIºo )�

� 4.9:HIJKL�;�

Byte \ Bit 7 6 5 ∼ 0

0 PSªÀ�j Reserved Page CodeØ� 000001b

1 Page Length_ÓcÝ 0Ah

2 AWRE/Reserved/RC/Reserved/PER/Reserved/DCRºV� 00h

3 Read Retry Count

4 ∼ 7 Reserved

8 Write Retry Count

9 ∼ 11 Reserved

� 4.10:MN3L�;�

Byte \ Bit 7 6 5 ∼ 0

0 PSªÀ�j Reserved Page CodeØ� 000005b

1 Page Length_ÓcÝ 0Ah

2 ∼ 3 Transfer Rate5ÈÜÝ (]Ü¦FFFF#Ü¦2EE0 )

4 Number of Heads

5 Sectors per Track

6 ∼ 7 Data Bytes per Sector

8 ∼ 9 Number of Cylinders

10 ∼ 11 Reserved
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� 4.11: Inactivity Timer MultiplierOP	Q

ºVo 0h 1h 2h 3h 4h 5h 6h 7h

���� þïÏc 125ms 250ms 500ms 1s 2s 4s 8s

ºVo 8h 9h Ah Bh Ch Dh Eh Fh

���� 16s 32s 1min 2min 4min 8min 16min 32min

� 4.12:	QRST��L�;�

Byte \ Bit 7 6 5 ∼ 4 3 ∼ 2 1 0

0 PSªÀ�j Reserved Page CodeØ� 001000b

1 Page Length_ÓcÝ 0Ah

2 Reserved

3 Reserved Inactivity Timer Multiplier(K 4.11)

4 Reserved DISPº� 0 SWPPº� 0

5 ∼ 11 Reserved

� 4.13:UVWL�;�

Byte \ Bit 7 6 5 ∼ 3 2 ∼ 0

0 PSªÀ�j Reserved Page CodeØ� 011011b

1 Page Length_ÓcÝ 0Ah

2 SFLPº� 0 SRFPº� 0 Reserved

3 NCDº� 0 SMLº� 0 Reserved —c—TLUNº� 1

4 ∼ 11 Reserved
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� 4.14:XYZ[��L�;�

Byte \ Bit 7 ∼ 0

0 ∼ 11 ¼Éi�_Ó 05h (K 4.10)

12 ∼ 23 ¼É���_Ó 1Bh (K 4.13)

24 ∼ 35 ¼É56P~_Ó 01h (K 4.9)

36 ∼ 47 ¼É��9��pX_Ó 08h (K 4.12)

4.7 READ CAPACITY

Ô�Ä READ CAPACITY�%��ÂÃ�û`ù�ÂÃè5�ÆÇx
� ( K 4.15) ��"��� : ��¼P-.|}I^97¼P-.|}cÝ (

$ Byte�aI )��¼P-.|}I^� 0��$�ÂÃ�û-.|}jù+
��¼P-.|}I^Þ 1�âû`ù +-.|}jCÁ;7¼P|}«
&�LD8�Ä�ß���ý��� 0 _Óúûô��ýI^9�
«&�
��Î:x�L>5á®� ( ÅÌ��jo�$ 2246216628620 fÌ± 8 I
/ )�

� 4.15: READ CAPACITY��9:;�

Byte \ Bit 7 ∼ 0

0∼3 Last LBA Address��¼P BlockI^
4∼7 Block Length7¼P BlockcÝ

4.8 READ / WRITE

ÆÇ5��%�r :READ(5Ì�%���ß���ýÆÇ5Ì 5.6�9
z� 8.4 � ) 9 WRITE( 6É�%���z� 8.5 � )�àK 2.1���56�
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%+¹¼PP-.|}V^�W"�¹Ô�VI^9ÆÇ�5�cÝ�â
-.|}�úû�I/jô��½ : 661061261669 32 Bytes( ��Ä�%
MODE SENSE �� )��g�I/j)ÂÃ-.|}I^9ÆÇ5ÈcÝ�
� Windows ��3�Ä 6 Bytes 9 10 Bytes �½L>�ÈI/j� 6 Bytes�
�Ä READ 06( �%Ø� 0x08) 9 WRITE 06( �%Ø� 0x0A)�ÈI/j� 10

Bytes��Ä READ 10( �%Ø� 0x28) 9 WRITE 10( �%Ø� 0x2A)�( ñ3
Ä )

4.9 REQUEST SENSE

ÈÂÃþ-åC���P~� (CSW Status �FÊpXP~ )�Ô)5
È REQUEST SENSE �%Ä°P~Vå�$2/O�P~pXØ��îVL
>�¹ Sense Key6Additional Sense Code 9 Additional Sense Code Qualifier �W
" ( K 4.16)��ÄÍ£¤ÞVYiP~Ø� ( K 4.17)�fúû�ÂÃ���
ý��

� 4.16: REQUEST SENSE��9:;�

Byte \ Bit 7 6 ∼ 4 3 ∼ 0

0 0 Error Code 70h

1 Reserved

2 Reserved Sense Key

3 ∼ 6 Information

7 Additional Sense Lengthº� 10h

8 ∼ 11 Reserved

12 Additional Sense Code

13 Additional Sense Code Qualifier

14 ∼ 17 Reserved
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� 4.17:*�+,-.\]^JK��_`

Sense Key Additional Additional Sense ØKÅY
Sense Code Code Qualifier

0x0b 0x08 0x03 CRCU�P~
0x05 0x24 0x00 P~� CBW�%x�

(Ø�P~ CBW Signature)

0x02 0x3a 0x00 þ-?@ÂÃ (ÂÃê�� )

0x03 0x03 0x00 6É�F
0x03 0x11 0x00 5Ì�F
0x03 0x12 0x00 þ-Æx�-.|}I^

(Ô5ÈI^P~ )

0x05 0x20 0x00 CBWþ,�®��
(Operation Code�jÓ SCSI�% )

0x05 0x21 0x00 -.|}I^P~
0x05 0x26 0x00 CBW�jP~

(L>��K 2.1)

0x05 0x53 0x02 ÂÃê�eZ[
(�BCÂÃÒÓµÃ�à\ 3.3)

0x06 0x28 0x00 ÂÃê�©��µä�¼
0x06 0x29 0x00 ÂÃµÃpX
0x07 0x27 0x00 Ç56pX

(þ-�ÄWRITE�% )



�,�

-./01

��ý+Ä@û�ÆÇ�n� [21]�È�<Ü¿Ò:a�¹>>���
á.É¬�&!¬3ýW"�¸¹+��¬pX@úûÆÇ ( �¬pXØK
”1”� �¬pXØK ”0”)�Î:©�ö��g�8�Ê�"�½¦RAM 9
ROM� RAM (Random Access Memory�ÖûÌ��ý )�$ÿ����9n
6ÆÇ���¬^��úû�ÆÇ)<®Ë�� ROM (Read Only Memory�
_5��ý ) ��5ÌÆÇ��Í¡�êÅe>ÌDi�þ-/�� ¡�
�¬^�ÆÇÎ�û��

�÷�� ROM ����ÆÇ�±Íâ��Í EEPROM� EEPROM

(Electrically Erasable Programmed ROM��ÄÍ�e>O���ý )�2Ä¯
�e>¬��/O��¬R@��ÆÇ�

É÷ 1980��¹ IntelÙÚÎÍß���ý [20]�Ô�Ä@Ø+ EEPROM�
}�±�e>úû�D�f×µ��%�ßÜ5Ì%±��ÛÚÛ�
¯[¦

1.°¬ù±�¨9ª¬ÂÃ������É¬$Ï'ÆÇ�
2.¬�> IC!�<Ü:a����nÃ�56ÂÃ�
3.ÆÇ�ûÏc�561j]�

È���«ùúûÂÃ���ý£¤�µ.56�56ÜÝß�fó�
þ,Þ¬^�pX��ðôÏ'ÆÇ��Ð�LD8�Ð�Mô®¯34�
Compact Flash (NAND FLASH Memory)[4]��«ùúûÂÃ���ý�

36
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5.1 $%"�

ß���ý�úû'-9ü�¿g [13]�$}p'>û��ÆÇ��&
aIï��
 (sector)�«&� 512 Bytes�¹\ 5.1���Ë���ý��&
aI�_Ó (page)�_Ó«&Ö×��ý�`ùâ�g�È��ý�`ù�
&���Ä�&�_ÓT> –512 Bytes( ¼P�
«& )�|} (Block) +m�
ÆÇ��&aI�¹jP_Ó�W"�

� 5.1:cd8ef�

�ß���ý��7¼fÆÇúû��$ Page�aI�ÈÆÇcÝ�Ñ
¼P_Ó«&�KDn���ç2Ä� NAND Flash Memoryô¼P���û
+ (Buffer)�`ù��
«&�úûÆÇ��£¤ÞºVÆÇ�ûÌI^ (J
¼P|}��b_Ó )�Á×�ÅÆÇ¼É Buffer��ß���ý)ÅÆÇú
ûÉc_Ó��¼P�
��Á×�9É�ýP�
�I^�çúûÆÇ�
ÈÆÇ5Èd�������P�
3��Ä ( ÆÇcÝ� 512*2 Bytes)��
K���
êþ-çúûÆÇ��¼1�ÆÇ5��)Ë0�_ÓÛN��
$�È��ý��ÆÇPj��7¼fÆÇù��& (��_Ó«&Òj )�
`«Ü"��ý_jêÑ�z¢;��ô>��æ�Ä���ýn��

ß���ý���úûÆÇô�½ ( K 5.1)¦��ý�LºVÆÇ9F
G�`��÷��ÄÍ'ÝcÄ�oÜu�|} 0(Block 0) �úû��ý�
¿�Æò (��ý�LºVÆÇ| )�
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� 5.1:abcd8FG

½U tu
Configuration ��ýpX|�����

(Block 0)

DATA úûÆÇ|
($�
�aI )

� 5.2:cd8��FG -L� 0

Byte zï tu
0∼5 Signature (jIkl ) Ä@<v NANDpX�+���O3¶Ä��ý�

O3pX¦SMTDMG

9 Boot image option _Ó«&
A NAND Device cÂÃ��Ä� NAND ChipHj�
B Page Size |}��_ÓjC�
C Block number ß���ý��ô�|}jù�
D NAND Configuration byte ��ý��ºV�

ºV��ÓÔ|}ºV9��ÆÇ�9�
E Firmware Configuration üýºV�

6É��pX9 ECC+��Ä�

��ýWX¦
_Ó 0( K 5.2)¦

úû��ý��LºV�Byte D��ý��ºV�r+��
ÿ�5ÌÆÇ6ß���ý�Ä�¸Ï«&�
Byte EüýºV�+���ºV6É��ÂÃ6���Ä
ECC?P��
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_Ó 1¦
úû��ý�!Ê (Product ID)6oÜuzï (Manufacturer)

6oÜu#v� (Vendor ID)...���

¶9ÂÃ��Þ�ÉI^ 0�5Ìß���ý�jIkl (Signature)�
<���ý+���Ä�çÌ���ý�LÆÇ�fºV 8051 �û+�j
o� SAMSUNG K9F2G08U0M ��ý_Ó«&� 2K(Byte 9)�7¼P|}ô
64 P_Ó (Byte B)���ý��ô 211 P|} (Byte C)��$�ÂÃ�û`ù
� 211×64×2K = 228 = 256 M Bytes�

� 5.2:gh1'

� 5.3:L�ij

5ÌÆÇ���ÄÍ£¤ºV��ý�I^�¦�ÕÌÉO��ÆÇ�
��ýI^ºV� 5 P��¸Ï ( \ 5.2)�Þ5È_ÓI^�çºV|}I
^ ( \ 5.4)�_Ó«&� 2K(Byte 9)�¿Ò� 4 P�
aI ( \ 5.3)��¼P
�
I^� 0��ýP�
I^� 512+16 = 0x0210�$�UÎ�ºV�Ä�

I^���Â� 12 bits�7¼fÆÇ(¹�
 1 ÛN6É�ç�9É�

ý ...���_ÓI^��Ð��¹Ô5@�-.I^ (LBA)}IJ�
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� 5.4:cd8gh

5.2 &'( 

File Allocation Table (FAT) +�Q±�Ä@"��?FGHÃK��
D�ôÆÇ�úûIÃ [6]�Ò�¼ÉäFG���Q±�)ÞÉ FAT HÃ
KÄ°+�ôn���ýn��ÆÇ��&úûaIï��
 (Sector)�¹
FG±�*V�¼�â|��Ä 512 Bytes �¼P�
«& ( úû� MBR �
Byte 11� )��� (Cluster)¦FG"�HÃa/���«&� 2n �
 ( n =

0∼7�¹ MBR� Byte 13*V )�5ÌFG��ôõ FAT�É7¼P��ÆÇ
�IÃ�Ò7¼fÆÇ(Æx5Ì�� �$Ó"¼PdE�FG� FAT 32

±��Ä 32I/"7¼P���Æò��Âô 65525P�
��¼1�Ä
��ý��£¤ÞºVFG±��2Ä SCSI �% FORMAT UNIT 9 MODE

SELECTºVFGHÃKL�T>�

K 5.3��L� FAT L>��� MBR6PBR6FAT 9 DATA ÿPÔ�|
}�MBR úû¶9e>9�L�¶9ÆÇ��r7¼P��«&��
«
&�FG±� ... ����Ã���ý���Z� PBR ��|úûFG�z
ï�ô�)����ý2ôn����PBRêÑ�þ-ç6ÉFG��/�
FAT+FG±��µ������}|Ö�¼×7PFGúû�Jw���
( ��¹jP-.|}W" )�� MBR �úûFG��¼P��ÆÇI^�
FAT�cI^�¼×�¼��ÆÇI^�$�UÎ�É��¼fÆÇ���
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úû FFFFFFF8�K�FG�×�

FGHÃKL¹�Q±�¨9M<��ÄÍ���ºVFG±�9-.
aI«& ( 3ºV��
«& ) ®��þD+úûÊ5ÌFG��Q±�)
ôõ FATxyÆÇ�ÈôÆÇ�����Å FATKL�.cI^mn (f�
z¢��ÆÇ )���¼fÆÇ��6É��4Á.�ØVL�ÆÇ�

� 5.3:klm.� File Allocation Table

zï tu
MBR Ò±�ÛN�Ä�ÞåC�|}�

( Master Boot Record ) �Ã���ý 0�IÃ�ñ 446 Bytes�
PBR ��|}âN[��×I^�

( Partition Entry ) FGL> (FAT FAT12 FAT16 FAT32 )�
|}«& (� sectorjù )�ñ 16 BytesÙ 4�

Boot Record Signature 55h AAh

FAT FGHÃÆÇ���FG«&6
�Ã|}�âNIÃ6FGM<~Ï�

DATA ÆÇû�Ú

5.3 )*+,

�Q±�$����LaI«&�âß���ý�$_Ó�úûI/�
à\ 5.5�zý��ýI^9-.a/I^f�¿g (1024 Pzý��ý|}
=1000-.aI )�ÆÇ5���£¤ºVß���ý�_ÓI^��$��
�Ä��ý?��£¤ÞM<zý��ýI^9-.aIV^�.cKL�

ÛN¶Äüý��ÂÃôõ FAT32 FGHÃK ( K 5.3) � Boot |}
(LBA=0)�ºVâNpX��Ï�Éß���ý�WXºV�ç¹-.aI
IJK�Ézý��ýI^�½9 GPIF ÒÓ�Ë��ý_ÓRÌÆÇ�(

NAND ��ô¼_¼_�jõ��ÞéËI^�¦��ÉO��ÆÇ�) 5
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ÌFG��Ô)ôõ FAT (File Allocation Table) FGHÃK�2Ä CBW 5
È-.I^ (LBA) ÉÂÃ����8051 )RÌ,���ý��.cKL�y
É LBA ��V�zý��ýI^�¹ß���ý��34Å�V�ÆÇ5
ÈÉ�û+��ç2Ä GPIFÒÓÌÍÆÇ�

� 5.5:cd8ng

� 5.6:cd8op45

�÷�ª��ý��Än��-.aIIJKf�úû�ß���ý
��â+7¼1Û�M<� CYPRESS ±�\² 2K «&� RAM úû-.
aIIJK��ôMNO ( Boot ) �`ÆÇ�.cI^úû�KL��0D
���(º� FFFF��÷�ªÆx���-.aIKL����+}IÃ
IJ�qúû÷��ý��ÄpX�
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� 5.4:qrngst�

Bit 0∼9 Bit 10 Bit 13 Bit 15

LBA 0=⇒Physical Block Address Initial ECC Configure Use/Free

LBA 1=⇒Physical Block Address Initial ECC Configure Use/Free

LBA 2=⇒Physical Block Address Initial ECC Configure Use/Free

LBA 3=⇒Physical Block Address Initial ECC Configure Use/Free

LBA n=⇒..................................... ....... ............. ........

LBA N=⇒Physical Block Address Initial ECC Configure Use/Free

K 5.4�-.aIIJKL¦

Bit 0 ∼ Bit 9¦
zý��ýI^�ËÔÁ¿�-.I^ñ 4Bytes�LBA��
± 2I/Ä@ºV_Ó��
I^�0D LBAôõ7¼_Ó«&
9zý��ý (1000 LBA)}IJ�

Bit 10¦
��ý�MNo�Ò��ýûÉÆÇ���I/)æ����$
2ÄcI/<V+�ôúûdÆÇ�5Ì��ý_Ó�� 09 1

Bytes<�+�ô�Äd�È�Í(� 0xFF�K�cI^��ý
3��Ä�

Bit 13¦
?P�pX�noÆÇ5áx��?@����~�1ÄÆÇ5
á+�O��<�Îõ�

Bit 15¦
_Ó+�O��Ä�È� UsepX�K�cI^ê�ûÉÆÇ�
£¤xy�¼P�Ä�I^�È� FreepX�K����ý��
Ä�B¼Ù<� Bit 10�Ä@*V+���ÞÅ Block�`mn�
Ò��¼fÆÇ���ÅFGË FAT����fh�oºV�
Free�����`��¼1�ÄcI^��ç��ÆÇ�
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5.4 -.��

7¼Pß���ý�Â*ô 5�®¯QI9ÆÇQI�à\ 5.7���®
¯QI�r CLE6ALE6CE6RE 9 WE��ÄÍ2Ä®¯QItJ��ý�
ÆÇQI�ÉoVY�ÆÇQI��ü5��ñô 8 �QI�¼1�5�¼
P Byte�

� 5.7:cd8ug

®¯QI¦

CLE(Command Latch Enable,q%®¯QI )¦
Ò CLE�]¬���¹ÆÇQIÁ¿É� 8 bit�®¯q%
(àK 5.6)�éË��ýÅåC�9�Ê�×9��

ALE(Command Latch Enable,I^®¯QI )¦
tJÆÇQIÁ¿o���ýI^�ôõ\ 5.2��ºVI^�
��Ä 29 P Bits�ALE�Ï' 5P�Ú¸Ï�

CE(Chip Enable,�Ä��ýQI )¦
_ôÞs���¦��Ä��ý�ÒÂÃÁÉ�P��ý���$
2Ä�I/}tJ��Ä�g���ý�
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RE(Read Enable,5Ì®¯QI )¦
ÆÇ��Íû���ý��ÆÇ�

WE(Write Enable,6É®¯QI )¦
ÅÆÇ5È�úûÉ��ý��VI^��

�Ä��ý��£¤Þ6Éq%�éËß���ý��åC�9��ô
�÷>���P�% ( K 5.6)�5Èd"ÆÇ��6É�ýP�%�K�Æ
Çê5Èd"���ýôõÆÇ� ECC I/�1Ä5áÆÇ+�O��¹
K 5.5�ºV CLE = 1��Éq%�çÅ CLE º�±¬I�Á×�] ALE ¬
I��ÉI^��� 5 PI^(�É��çºV ALE � 0�ÆÇ5���Þ
<�ÆÇ�5�'ü�ºVWEÊ RE�4É�ôÆÇ5Èd"�

� 5.5:abcd8vw��

=> CLE ALE CE WE RE WP

5ÌpX �Éq% 1 0 0 ↑ 1 X

5ÌpX �ÉI^ 0 1 0 ↑ 1 X

6ÉpX �Éq% 1 0 0 ↑ 1 H

6ÉpX �ÉI^ 0 1 0 ↑ 1 H

ÆÇ5� �É 0 0 0 ↑ 1 H

ÆÇ5� �Í 0 0 0 1 ↓ X

KL 5.6RS��ý�H½�%�O3Bº����)µ¶ÆÇ+$¼
V���úûÉ��ý� ( ±I/Þû )�ºV¼1I^��ÆÇ��"�

«&�úûÉ_Ó��Ò_ÓêÑ���9É�¼P_ÓI^�4É�ô
ÆÇ5�d���Ä5Ì�% (00h 30h)96É�% (80h 10h)�ÈK����
ýn���� ( þÀy_Ó�úû )���ÄÆÇ�É (85h) 9ÆÇ�Í (05h

E0h)�%�7úû¼P_ÓÆÇ«&����çºVI^@úûÆÇ�å�
ÆÇ���`«Ü"�¼1�xyÆÇ��ÛÜñc����÷ÆÇ�½B
º���ÒôÆÇæ���úû��Èô¼fÆÇ����)¨9Å���
ÆÇ�9ÉdE�|}��
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� 5.6:abcd8E�

÷> �¼1�%¸Ï �ý1�%¸Ï
5ÌÆÇ 00h 30h

5Ì��ý ID 90h

µÃ FFh

6ÉÆÇ 80h 10h

noÆÇ 85h 10h

5Ìno�ÆÇ 00h 35h

��ÆÇ 60h D0h

ÆÇ�É 85h

ÆÇ�Í 05h E0h

5Ì��ýpX 70h

5.5 $%"/01

��Ä��ý?��£¤Þ÷ß��ý�pX+�O3�<�úû�
Block 0�jIkl���ýpX�Á×ç5Ì��ý��LÆÇ [12]�

1.5Ì��ý ID(\ 5.8)¦
��ý IDñô 4P Byte��v�DoÜu#v��ÂÃ#v�

9ÂÃºVpº��ß���ýÍ¡��oÜuêÅÆÇÌDúû�
�ÄÍ�$Î�<V��ý�½U�

2.��ýpX :

�% 70h���É�%?��£¤ÞË���ý+�êd";¼
P�%�È2Ú�>ÝpX�����¼�����ç5Èq%ÊÆ
Ç�MNpX����ß���ý���®¯34ú» ³�ç�É
5Ì�%�$��ÂÃ�jIkl�

3.jIkl :

+<�,�-./0+��ß���ý�µ��)�óÞ�5È
q%��ºVI^ 0�5Ì 6P Bytesjo (SMTDMG)�
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4.��ý��LÆÇ :

B¼Ù����ý�NçÆÇ��9�)É�¼_Ó�ÕÌ¼P
�
ÆÇ9?PI/���Ú�?PI/�+Ä@}~�5Ì��<
�ÆÇ+�O��Îõ�âNçÆÇ�+ÒÔ5@ Inquiry�%��
ÂÃ£¤è.�ÆÇx��

5.1Äd"�� �$ÛNBCÆÇ5��

� 5.8:Hxcd8 ID

5.6 23��

ÆÇ5�ñô�½¦
ÅÆÇËß���ý�ÌÍ –5ÌpX�
ÅÆÇûÉß���ý� –6ÉpX�

à\ 5.9�5ÌÆÇ��Þ5È�% 00h�ÅÔ5È�-.I^Î:I
JKL.cÉz¢I^;�ºVË_Ó��
 1 ÛN5Ì��d 5 PI^¸
Ï���1�% 30h ÛN5Ì�ß���ý�®¯34ÅÆÇúûÉ�M�
�û+��¹�ÄÍ¨CºV���ÆÇcÝ�¼1ÞÌ¼P�
�ÆÇ9
16Byte ?P��h?P�úûÉ 8051 �gh��ý��ÈÆÇ3�5Èd
"��®¯34)¨9Å�)�Ég¼_Ó��¼�
�MyåC�4É�



� 5l abcd8 48

ôÆÇ5�d���ß���ý�0ß9�f���1�q%�É�2Äê
úû�?P�<�ÆÇ+�O� (Yñ ECC?P�9 GPIFÒÓ.c� )�Ò
ÆÇO���ØK¼1dE�ÆÇ5Ì�

� 5.9:Hx��

� 5.10:I���

ÆÇ�5Ì96É'-«s¿g��«�LàÚ��ÆÇ�5¡'ü9
cÝºV�à\ 5.10�6ÉÆÇ��Þ5È�% 80h�ºVd"I^��Å
ALE ºV�±¬��ÛN5ÈÆÇ��ÄÍ£¤ÞÅÆÇøß"¼PP�

«& (512 Bytes)�¹_Ó��
 1(I^ 0)ÛNúû�7úû 512 Bytes�5
È 16 Bytes ?P� ( àK 5.7)��9�)É�¼�
 ( I^ +1)�My6ÉÆ
Ç�å��ý�®¯34�Ë�ÆÇ�cÝ�Ò�ôÆÇ5Èd"���1
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�0�% 10h�Á×5Ìß���ýpX (Read Status)�<�®¯34+�ê
d"ÆÇ�6É9��ÈI/ 6 � 1�K�����
O�6É����¼
������ÉÆÇ*6É��<�I/ 0 +�� 0��ôÆÇ(êûÉß
���ý��

5.7 �4

?P�I�7¼}ÆÇ�
��ñô 16 Bytes�$ 256 Bytes ÆÇ��&
?Äa/�ÒÆÇ6É��ý���ÄÍ£¤ÞÉ?P��àK 5.7���
?P���<v+�J¼�
��áÊ�áÆÇ��P~�þ-�Ëu��
P~ÆÇI^�¼fÆÇúûÉ��ý��Cypress 34� GPIF ÒÓ)¨9
æ�P~� (ECC)�ÞW�ÆÇ�
��

� 5.7:�J`

Byte tu
0 pX (O3pX :0xFF)

1 T> (pX_Ó :0x01ÆÇ_Ó :0xFF)

2∼4 � 256 Bytes ECC

5∼7 � 256 Bytes ECC

8∼11 -.I^
12∼15 ºV� 0xFF

Ò��Ë��ý5ÌÆÇ���÷�VÆÇ������� £¤Y.
®¯e�ÒÓ (GPIF) �úû�I�9ß���ý�úû� ECC +�¿g�
GPIF ÒÓô>�â<���+�¹��+�æ��jo*V7¼fÆÇ�
���ã0+p.ÆÇ�vúû�ä��_Ó��2ÄP~�µäëèÆ
Ç�

¹\ 5.11��Å®¯e�ÒÓ�ÆÇ�)�9É�¼-.I^�çå�
P~�cÝ�®�ÉÒfÆÇ�P~�I^�âß���ý�?P��úû
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� 5.11:�J45�

�ÆÇ�
 (512 Byte) ���9É� 256 Bytes ECC��¿Yñ�È7¼I/
(¿g�ØKcfÆÇO�þ~�Ò?P��¿g��K�5ÌÉvfÆ
Ç��ÄÍ�¨C�ÐÅÆÇ�.cKLµäºV��eÆÇ5��Ê+
2àÅÆÇúûÉgh��ý��çxy¿g�?PI� ( ÆÇf2Î�ú
û )�µäëèÆÇ�
�



�2�

Cypress NX2LP34

7¼P¬¾¸¹º» (USB ÂÃ ) *�ô¼P USB ®¯+� USB ®¯+
�æ?@9ác USBÀÁÑ (USB Port)�5á�òG�fóð»5á9Ú"
ÆÇ��Ð�®¯+��ô CPU�5ÈÆÇ��Ä�gh| (Buffer)6�û
+ (Register)��É9�ÍZ (I/O)�$%úûÆÇ���ý�

6.1 CYPRESS�

� 6.1: CYPRESS NX2LP

51



� 6l Cypress NX2LP;< 52

CYPRESSÙÚÎÍ CY3686��±� [5]��Ä9 8051 ¿`� CY7C68033

34 [3]�34��ôÿP��¦P®¯+6USBÀÁÑ6��ý (ROM(Read

Only Memory)9 RAM (Random Access Memory))9®¯e�ÒÓ (GPIF)�

1.P®¯+ (8051·¡�¢ )¦

���çÚ"a/ (CPU)6ßÌ��ý9¼w�},�®¯�§¹�
CPU �Þí! 8051 ·¡�¢���P®¯+���$æ� 30 Ê 48MHz��
�÷ô�ú���Ú¸Ï���,Þ�	� 24MHz �èéØ�+�34�
�ô��¬R��$ôõ5�Ü	�g¨9tJ�È�#ÜpX���Ä
12MHz�È�]ÜpX���Ä 48MHz�7¼P�%�� 1 4P�%¸Ï�7
P�%¸Ï� 4 P�Ú¸Ï�âVN� 8051 34�Ä 12 P�Ú¸Ï�È�
¿g�ÜÝ��CY7C68033�·¡ÜÝ+ 8051� 3Ò�CPU�Ä 256 Bytes�
û+�RS 3 W�ÍÉÑ (IO)�6 PZ[ 06162646668(Endpoint)� 3 P�
�+ (Timer / Counter)�fó�Ì��®¯�

2.USBÀÁÑ (USB Port)¦

�ÌÂÃ�Ô?��5�����ô¿�+ (Transceiver)�RSéê
ë�üýÒÓ�â¿�+�ªò¬R�ï� USB ëì (SIE, Serial Interface

Engine)� USBª��åCÍ�Ô� USB½9e>9ÂÃ� USBëì���
M<5�x�6ßx�61{ª�wV�ÒÂÃÀÁÉÔ��)Þ$#Ü
5�=>¶9�D+ Z¹ 1.5K ¬$Å¬�Rê� VCC�fBCÂÃ5�ÜÝ
?@ (�wN�Chrip Sequence)�È?@� �]ÜÂÃ�)¨9�Û¬$�

3.��ý¦

34���ô¦8051 ����ý615K ��ý6�û+9 4K ÆÇgh
|� 8051 �����ý�Ä@úûåC��¼É��%��û+ ( Register

) úû���ÆÇ��ôëÞVY�©��ûÌÜÝñ¼�ÆÇ��ýß�
USB®¯34ôpX�û+9®¯�û+�úû��Ä�Z[�Á¿I/W
jC�5�I/jC�P~1Ä (ECC) �Æò�ÆÇgh| (Buffer) Ä@ú
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ûÁ¿ÆÇ95ÈÆÇ�úû���ýI^ 0xF000 0xFFFF�ÆÇ�û+ò
Ä FIFO(First-In-First-Out)�<�Ò5ÌÊ6É���ý�Ä 2PIÃ�)�
ºVÆÇ�I^�

4.®¯e�ÒÓ ( GPIF )¦

2Ä�ÒÓ��$� CPU �2�9,�Õª�GPIF �$æ�]Ü®¯
����Ågh��ý�úû�ÆÇ5ÈÉ,�/0��ÄÍ���ºV5
�e09®¯ST�GPIF )ôõ�Ú¸Ï5áÆÇ�

6.2 56 CY7C6803378

34 CY7C68033��É¬� 5V�¼�=>��¬ê 43mA�]Ã=>��
¬ê 300uA��Mô USB2.0 ]ÜÂÃ�� USB2.0 ¿�+9 USB ëì�8K

Bytesúûß���ýºVÆÇ�4PÆÇgh��ý (FIFO)9 GPIFÒÓ�

H�I©�¦

8051( CPU )ðô·¡©��gh��ýÄ@úû CPU·¡���ÆÇ�
GPIF �$ÀÁÉ,�/0���.,5�hE��d 8051 ·¡��ÅÆÇ
úûÉgh��ý��ç�¹ GPIF ÒÓ�hÆÇ�9É,�-./0 ( ß
���ý )úû�

QIÀÁ¦

¹;<\ ( 6.1) �«sÅ CY7C68033 �" 3 P���à\ 6.2�����
8051·¡�¢6gh��ý9®¯e�ÒÓ�7¼���ì�â<34�

8051 ·¡�¢ñô 3 W�ÍÉQI ( PA ¯�©�QI6PB ÆÇ5�Q
I6PD5Èß���ýºVo )��Úv�+ ( IFCLK )9v�+�	ºV (

CLKOUT )QI�

gh��ý (FIFO) ô 16 �ÆÇ5�QI ( FD[0]∼FD[15] )�3 �pXí
)QI (FLAGx, Ä@éË GPIF +��5�ÆÇ )� 3 �®¯QI (SLRD6
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� 6.2:ugyz�

SLWR6SLOE ¹ GPIF ºV )�5 �5�QI (CPU 9gh��ý?��Õ
ª )�9 2��ÚQI�(Slave FIFO�� )

GPIF ô 5 �®¯,�/0QI�16 �ÆÇ5�QI�8 �ºVQI ( ¹
CPU ºV ) 9 2 ��ÚQI� (GPIF Master �� ) 34 CY7C68033 ���Ä
gÙ5���ô� CLOCKQI (IFCLK9 CLKOUT)Á�¼â (�e 5)�

,����Ê (INT) ����Ê (WU2)�î)ÂÃ 80516GPIF 9 FIFO

�åCpX��$���QI£¤¿À (�e 49�e 3ïï )��÷¯�©
�QI PA ,�8051 qô�WÆÇ5�QI PB 9 PD�gh��ý9®¯e
�ÒÓHô 16I/�ÆÇQI�2Ä�wQI®¯,�-./0ºV (ß�
��ý ) 95�ÆÇ�8051 ·¡ÆÇ¹QI PB 5��9gh��ý6®¯
e�ÒÓ�± 8 I/¿À ( �e 2 ïï )�â 8051 � PD QIºVß���ý
pX�9gh��ý6®¯e�ÒÓ�] 8I/¿À (�e 1ïï )�
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\ 6.2��ð¹ (NAND Firmware Use) ØK.,�-./0�QI�Y�
È���¢ß���ý�ô 8 �ÆÇQI ( DD0∼DD7�GPIF ÆÇQI��
e 2 ïï )�2 ���ýpXQI ( R Bx�®¯e�ÒÓ� RDY0 9 RDY1 Q
I )� 5�56®¯QI (WE�WP�RE�CLE�ALE��v¹ GPIF� CTLQ
I®¯ )�9 2�s�QI (CEx�¹ GPIFÒÓ�] 8I/®¯34��$�
���$,Á 8 }��ý��e 1 ïï )�0�à LED 9Ç56ÂÃ(¹
GPIFQI®¯�

� 6.3: CY7C68033ug�
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6.3 9:;<

� 6.4:{7|}�
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¸¹¬RºV¦
~�|�¦

Ë¬¾�Í¬�� 5V�â34 CY7C68033 �½9¬�� 3.3V��Ä
TPS78833�¬�IJ� TPS78833+ñòó+ÙÚ (TI, Texas Instruments)�æ
�¬^IJ IC�ñô 5 �ÁQ¦VIN�GND�EN�VOUT�SR� TPS78833 �
¯[+Ë°¬ê�&�ô 17u ¬õ�«�j�¬êË VOUT êÍ� VIN¦�
É¬��]¯�Ë 2.7V∼13.5V�GND¦ÁöZ� EN¦�É 0V�s��Äc
34�Á���ÀÁÉ34 GNDQI���Ï'�°�pX�� VOUT¦�
Í¬�� 3.3V�9 56uV ÷S (RMS)��$�� VOUT Þ; 10uF ¬`ø�Ã
ò� SR¦ùI	 (Slew Rate) ºV�Ò«ù¬êúÉ��)�¬�æ�û�
©O�`«Ü"ÂÃ�~}�ª3)� SR QIÞ;¬`�¬`ü«��Æ
Ç¬�ýþ©O��Ü"����Þc��$���f�ºV SR( ÿÁ )�
Ë VOUT��ÍZÞ; 5P 0.1u¬` (f� )�2Ä¬`É¬�V"�ÆÇý
þ¬ê©OÂÃ USBÂÃ�ðô¾��,Ä�
34O3�Ä��Å AVCC( QI 367) 9 VCC( QI 116176276326436

55) ÀÁÉ 3.3V� AGND( QI 6610) 9 GND( QI 126146266286416536
56)Áö�3��EQI 44615616 (þ¯�©� )Á 3.3V�

ý6USBÁº¦

¬¾9ÂÃ�5��ô 4 PQI¦VBUS�GND�DM�DP�VBUS¦¬¾
�Í]¬� ( 5V)� GND¦ÁöZ�DM 9 DP¦�Ê��DM ÁÉ DMINUS(

QI 9)�DPÁÉ DPLUS(QI 8)��¬ê5á�de��33å®����
¬$��s¬��¾��$�� VBUS ZÞÉ 10u ¬`�ðô¾���Ä�
fóÅ¾V�¬��É TPS78833( VINZ )�

�6v�+¦

ôõ 8051·¡�	��Ä 24MHzèév�+��vÀÁÉ XTALOUT9
XTALIN( QI 4 9 6)�34��ô��+��$Îõ5�ÜÝ�Ï�ºV�
���Ú¸Ï���ÒÓ��5� ( FIFO9 GPIF )�Ä��v�+ 48MHz�
�$�IFCLK(QI 13)ÿÁ����É�Ú¸Ï�
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ÿ66É�� :

2ÄÛ���ÄÍ¨C*VÂÃ+��6É��pX�QI 38 ô,�
]6!¬$�È SW SPDTÛ��R��WP SW(QI 38)=±¬I��6
ÉÊ��ÆÇ�È SW SPDTÛ��R��WP SW=]¬I���5ÌÆ
Ç� 8051 ôõ WP SW ��É¬��ºV GPIF ÒÓ�fóË WP NP( Q
I 37)�Í�ºVß���ý�pX�

�6LED:

�÷��ÄÍ�$�`«�AvÂÃpX�º��P LED ��ÀÁ�
LED1 9 LED2( QI 35636)�ÒÂÃBÉO3°�pX��ºV LED1 QI
�±¬I�� LED0 �ª�ÒÂÃO�6ÉÆÇ��ºV LED2 QI�±¬
I�� LED1�ª�

¶6µÃ :

¼�pº��¬êË VCC êÍ��d 100K ¬$��êÉ¬`�Ï'
RESET( QI 42) ¬����µÃ��Ê¬�d& ( &� 3V)�ý�ý�ª�
¬êêÍ¬`�� RESET ¬��²�Ò RESET �±¬��±�µÃ�èÉ
ÛNpX�

�6ß���ý :

USB «ù5�ÂÃ£¤�34 CY7C68033 ,��Þ��ýúûFGÆ
Ç�¼�â|��÷��ý�¿`ö��Ä¿g�%Ø���U�48�QI
�ß���ý�°�¬�� 2.7∼3.6V��W VCC9 VSSRS°�¬�� 5�
®¯QI (CLE6ALE6WE6WP6RE)�

��ý�Ð¦
úûÆÇÉß���ý��£¤ºV�Äd¼}��ý (s���ý )�

34 CY7C68033 º����,Á 8 }��ý�¹ CE0∼CE7( QI 45 52) *V
�Ä���ý� ôÀÁÉ��ý�QIÿÁ�
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��ýpX¦
¹ CY7C68033 ��ÉQI 162 5Ìß���ý�pX��Éo�]¬

I��ØKß���ýêú»�Ò��5ÌÊ6Éjo�âß���ý
����úûFGÆÇ�qúû�ý�ºVpX��$��Û��34
CY7C68033 ��5Ìß���ý�ÅQI 162 �¹ 2.2K ¬$ÁÉ VCC�â
N�]¬I�	�¹ß���ýpX*V¬�o�

ß���ýñô�½T>¦
a�¢ (Single Die) 9��¢ (Dual Die) ��ý��Í�«�Là��·

¡�¢�Pj�a�¢34�Ä¼P·¡/�ô 1 W R/B 9 CE QI���
¢34�Ä�P·¡/�ô 2W R/B16CE19 R/B26CE2QI�R/B19 CE1

®¯� 1/2 ��ý56� R/B2 9 CE2 ®¯� 1/2 ��ý56��i¼@�
�$�ª�����g�åC�0ëB�ÑÄ�«`ù��ý�à¦4G Ê
8G�

Samsung K9F2G0U0M-YCB0( a�¢�256MB) 9 Micron MT29F4G08BAB(

��¢�512MB) ��ý��Ä¬� 3.3V�34O3�Ä��Å VCC1( QI
12) 9 VCC2( QI 37) ÀÁÉ 3.3V�VSS1( QI 13) 9 VSS2( QI 36) Áö��
VCC 9 VSS ZÞ; 0.1u ¬`¾V�É¬���÷:Oe>�ß���ý�
®¯�¼¹34�� GPIF ÒÓºV��$�Å PRE QI ( Û��¨9º
V�5ÌpX )Áö�I/O0∼I/O7�ÆÇ��ñ 8bit�QIþ¯�©����
Ä ( ÿÁ )�CY7C68033 ô 2 �s�5ÌQI RE0 9 RE1�RE0 ®¯��¢�
�ý�RE1®¯a�¢��ý�

�¬R\��ð;
���¢��ý�ð�
�a�¢��ý�

È�,Þ��¢��ý��ôÁ�9�¼}��ý¿g�_ CE19 CE2

ÀÁÉ CY7C68033��g CE��¼}+ CE0� CE1�CE1� CE2��ý}+
CE2 � CE1�CE3 � CE2���}+ CE4 � CE1�CE5 � CE2��ÿ}+ CE6

� CE1�CE7� CE2�
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� 6.1:���cd8��

CY7C68033 �¼} NAND FLASH �ý} NAND FLASH

R B2 R/B2 R/B2

R B1 R/B1 R/B1

RE0 RE RE

CE0 CE1

CE1 CE2

CE2 CE1

CE3 CE2

CLE CLE CLE

ALE ALE ALE

WE WE WE

WP NP WP WP

DD0 I/O0 I/O0

DD1 I/O1 I/O1

DD2 I/O2 I/O2

DD3 I/O3 I/O3

DD4 I/O4 I/O4

DD5 I/O5 I/O5

DD6 I/O6 I/O6

DD7 I/O7 I/O7

VCC3.3V VCC1 VCC2 VCC1 VCC2

GND VSS1 VSS2 VSS1 VSS2

GND PRE PRE

È,Þa�¢��ý��ôÁ�9�¼}��ý¿g�_ CE ÀÁÉ
CY7C68033��g CE��¼}+ CE1� CE��ý}+ CE3� CE���}+
CE5� CE��ÿ}+ CE7� CE�
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àK 6.1����$Å��¢��ýH�Á;a�¢��ý�ÅCY7C68033

� R B2ÁÉ NC6�âa�¢� CE9 NC7QI�v���¢� CE19 CE2�
��ý¹ R B19 CE��jQI®¯�

Èád@Åa�¢��ýH� ( K 6.2) Á;��¢��ý�� R/B2 9
CE2QIÿÁ���ý�� 1/2`ùÅþ-�Ä�

� 6.2:n��cd8��

CY7C68033 �¼} NAND FLASH �ý} NAND FLASH

R B2 R/B2 R/B2

RE1 RE RE

CE1 CE

CE3 CE

CLE CLE CLE

ALE ALE ALE

WE WE WE

WP NP WP WP

DD0 I/O0 I/O0

DD1 I/O1 I/O1

DD2 I/O2 I/O2

DD3 I/O3 I/O3

DD4 I/O4 I/O4

DD5 I/O5 I/O5

DD6 I/O6 I/O6

DD7 I/O7 I/O7

VCC3.3V VCC1 VCC2 VCC1 VCC2

GND VSS1 VSS2 VSS1 VSS2

GND PRE PRE
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®¯e�ÒÓ (GPIF,General Programmable Interface)+ Cypress349,�
Õª�z{��ÒÓ�æ�]Ü®¯�����,�/09Z[gh��ý
?�5�ÆÇ�

� 7.1: GPIFef�
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7.1 GPIF78

� 7.1: GPIFug

QI => tu
CTL[5:0] �Í ®¯�Í=>
RDY[1:0] �É pX�ÉQI
FD[15:0] �É /�Í ÆÇ5�QI

GPIFADR[8:0] �Í I^ºV
IFCLK �É /�Í �Úv�+

GSTATE[2:0] �Í GPIFpX

CTL ¦¹ GPIFCTLCFG�û+®¯�ô CMOS9Û��½T>�

RDY ¦�Ée0åC��1ÄpX�ÈºV�2gÙ5����Ú
v�+� 48MHz�Bº�)æ� 24 ns����

GPIFADR¦¹ GPIFI^�û+ (GPIFADRH:L)ºV�ºVST��
£¤éË GPIF$�½=>5áÆÇ�¸¹ GPIFADRH:L�
û+�Í�VIÃ��¹ FDQI5ÈÆÇ����GPIFë
ì)¨9Å GPIFI^�û+Þ 1��É�¼P5áI^�

GSTATE ¦GPIFpXô�½¦e0åC9þe0åCpX�
e0åC (DP) ¦Ò¼pXÚ"d���BÉ�¼pX��

GPIF)��C�BºjÓ RDY[1:0]�-.e0��çM
yåC�3Ä��P��Y. CTL9 RDYpX�

þe0åC (NDP)¦ÒpXåCd"�4ÁBÉ�¼pX��
�1Ä CTLQIpX�
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7.2 =>?@

½9 GPIF ÒÓ�£¤ºVÆÇ5�'ü (FD) 9QI$� (CTL)�7
5¼P�Ú¸ÏºV¼1����Ü" GPIF ÒÓ�����²± CPU �
°�,	��$�Å3Ä�QIºV�D�@�7¼1�QIºV�ï?
�ZGPIF !X[�7 P!XWÓ"¼ZST[�7PSTØK¼½5�=
>�� CYPRESS 34��ê²V¼n�@úûST�ï?�ST�û+
(WAVEDATA)�ST�û+�$`� 4PST�G + 4½�g�56=>�
�ÄÍ£¤ÞM<ST�CPU çôõ5�=>��É�V�ST�GPIF  
�$56ÆÇ�

GPIF!X8�"�½¦e0>9þe0>�

1.þe0> (\ 7.2)¦4ÁºV CTLQI�
pX 0¦âNpX�ÆÇ�3� ³�CTLQIºV� H�
pX 1¦ÆÇ�ú»5��CTLQIºV� H�
pX 26pX 3¦ÆÇ�5��CTLQIºV� L�
pX 4¦ÆÇ�5��CTLQIºV� H�
pX 56pX 6¦ÆÇ�xe�CTLQIºV� H�

7¼1�5�£V�ôpX 0 9pX 6�Ò!X 6 åCd"��BÉ#
ÃpX�

� 7.2:������
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2.e0> (\ 7.3)¦CTLQI¹ RDY*V�RDYºV� 1(âNpX )�
pX 0¦âNpX�ÆÇ�3� ³�CTLQIºV� H�
pX 1¦ÆÇ�ú»5��CTLÏ'VL]¬I�È?@É

RDY=0e0�É��CTL=1�RDY=0��jÓe0��
�E�!X 1(æ��� )�

pX 2¦Ò CTL=RDY�GPIFBÉ!X 2�5ÈÆÇ�
pX 3¦ÆÇ�5��CTLQI� L�RDY�©" 1���

�1�Ú§Ï�CTL�¹ GPIFºV�
pX 4¦ÆÇ5�d"�CTLQI� H�
pX 56pX 6¦xeÆÇQI����15��

� 7.3:[�����

¼��56=>ñôÿ½¦
5ÌafÆÇ (Single Read)6Ày5Ì�fÆÇ (Burst Read)

6ÉafÆÇ (Single Write)6Ày�Í�fÆÇ (Burst Write)

afÆÇ�5Ìª3cÄ�,�-./0�ÆÇ5��7¼fÆÇ�6
ÉÉ�û+��*£¤�d 8051�·¡�7¼1�5 8 bit�.���gh�
�ýâ|�ÆÇê·¡d"��$«ù5È��ÄÀy�fÆÇ=> (Burst

Read / Burst Write)�
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5Ì,�/0ÆÇ (Single Read)¦

ºV GPIF �û+9ST��1Ä GPIF +�êBÉ#ÃpX (GPIFI-

DLECS.7)�ÅST�Í�,�-./0QI�fó��V� GPIF !X��
hÆÇûÉ�û+ (XGPIFSGDATH9 XGPIFSGDATLX)���ÉÆÇ5Ìd
"�GPIFçÝBÉ#ÃpX� (DONE)�Û¶�¼15��

� 7.4:Hxn���

ôõ\ 7.4�GADR[8:0] �I^���ÆÇ5�de��'�©� CTL0

�5Ì�Ê®¯� (Read)� FD[7:0]�ÆÇ��
1.MNO GPIF�û+f¼ÉST�
2. CTL0=0�ÛNÅÆÇ6É�û+ XGPIFSGDATLX��
3.��6Éd"�ÆÇ5Èd"���ý¨9ºV DONE=1�
4.BÉ#ÃpX�ú»Û¶�¼1ÆÇ5��

6ÉÆÇ�,�/0 (Single Write)¦

ºV GPIF�û+9ST��1Ä GPIF+�BÉ#ÃpX (GPIFIDLEC-

S.7)�ÅST�Í�,�-./0QI�fóºV6ÉÆÇ�I^��
�V� GPIF !X��8051 ÅÆÇûÉ�û+ (XGPIFSGDATH 9 XGPIFSG-

DATLX) �� GPIF )hÆÇ�û+�`o5È�,�-./0��ÉÆÇ
6Éd"�GPIFçÝBÉ#ÃpX�
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� 7.5:I�n���

ôõ\ 7.5� CTL0�6É�Ê®¯� (Write)�
1.MNO GPIF�û+f¼ÉST�
2. CTL0=0�ÛNÅÆÇ6É�û+ XGPIFSGDATLX��
3.��6Éd"�ÆÇ5Èd"���ý¨9ºV DONE=1�
4.BÉ#ÃpX�ú»Û¶�¼1ÆÇ5��

5Ìgh��ýÆÇ (Burst Read)¦

CPU 5È5��Ê (GPIFTRIG) É GPIF ÒÓ�¿É�Ê��GPIF <�
��Ägh��ý�|}�fºVÆÇcÝ (EPxGPIFTCH:L)�9 FIFOQI
( 5�'ü (SLOE) 95ÌpX (SLRD))�75È¼fÆÇ�ÆÇcÝ�j+
Á 1�ÒÆÇcÝ�j+� 0�K��ôÆÇê5Èd"���ý¨9ºV
DONE=1�È�û+ AUTOIN=1( ¨95� ) ��gh��ý�d USB ëì (

SIE )�4ÁÅÆÇ5È�Ô�È AUTOIN=0�ÅÆÇ�9ÉZ[gh��
ý�û+ (EPxFIFOBUF)�5È� CPU�ç¹ CPU5È�Ô�

ôõ\ 7.6�CTL0�5Ì�Ê®¯� (Read)�
1.MNO GPIF�û+f¼ÉST�¶9 GPIFÒÓ�ºV5È'
ü R/W =09�ÄZ[ EP1:EP0�

2. CTL0=0�ÛNÅÆÇ6É FIFO��fóÅÆÇcÝ�j+Á 1

��9É�¼I^�My5ÈÆÇ�
3.��6Éd" (ÆÇcÝ�j+� 0)�ÆÇ5Èd"���ý¨
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� 7.6:Hx��cd8��

9ºV DONE=1�ôõ�û+ AUTOINºV�5È�Ô�
4.BÉ#ÃpX�ú»Û¶�¼1ÆÇ5��

6ÉÆÇ�gh��ý (Burst Write)¦

5Ì�fÆÇ96É�fÆÇ�pXºV«s¿g���Å6ÉQI9
5ÌQI.��fóºV FIFOQI (5�'ü (SLOE)96ÉpX (SLWR))�
ÈºV�¨95� AUTOOUT=1�USB ëì ( SIE ) ÅÆÇúû�gh��ý
��È AUTOOUT=0�CPU ôõZ[AB/ºV�ËÔÌ�ÆÇ��2Ä
EPxFIFOBUF5È�gh��ý�

� 7.7:I������cd8
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ôõ\ 7.7�CTL0�6É�Ê®¯� (Write)�
1.MNO GPIF�û+f¼ÉST�¶9 GPIFÒÓ�ºV5È'
ü R/W =09�ÄZ[ EP1:EP0�

2.CTL0=0�ÛN5ÈÆÇ�?@ DONE( GPIFIDLECS.7)+�� 1

�ÆÇ5ád"�ôõ�û+ AUTOOUTºV�ËZ[5ÈÆÇ
� FIFO��

3.BÉ#ÃpX�ú»Û¶�¼1ÆÇ5��

ST 0�5Ìgh��ýÆÇ (��\ 7.6)¦
pX 0¦MNO GPIF�û+f¼ÉST�
pX 162¦��gh��ý¿É5Ì�Ê�
pX 3¦5áÆÇ�fó�9�)É�¼fÆÇ�
pX 465¦<5+�5ád"�È3�d"��èÉpX 3

My5È�
pX 6¦ÆÇ5È�Ô�

ST 1�6ÉÆÇ�gh��ý (��\ 7.7)¦
pX 0¦MNO GPIF�û+f¼ÉST�Ô5ÈÆÇ�
pX 1¦<�Ô5ÈÆÇ+�d"�
pX 2¦<�gh��ý+�êûÉÆÇ�ÈÆÇêûÉ��
BÉpX 5�
pX 3¦ûÉÆÇ� FIFO��f�9�)É�¼I^�
pX 4¦ç1<�Ô5ÈÆÇ+�d"�
pX 5¦<�gh��ý�pX+���5Ì=> (ÂÃ�
�Ä¹ÔÈd@�ÆÇ )���×ÆÇ�6ÉpX�

ST 2�5Ì,�/0ÆÇ (��\ 7.4)¦
pX 0¦MNO GPIF�û+f¼ÉST�2ÄWEQIéË
��ýÅ5ÌÆÇ�
pX 1¦����ýú»d"��ºV REQI�5ÌÆÇ�
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pX 2∼6¦5ÌÆÇ�4É DONE=1�ÆÇ5Èd"��BÉ
#ÃpX�

ST 3�6ÉÆÇ�,�/0 (��\ 7.5)¦
pX 0¦MNO GPIF�û+f¼ÉST�
pX 1¦����ýú»d"��ºVWEQI�6ÉÆÇ�
pX 2∼6¦5ÈÆÇ�4É DONE=1�BÉ#ÃpX�

7.3 /0;A

�Ä GPIF ?��£¤ÞÅ�ô�û+�FIFO í)mn ( º� 0)�çº
V GPIF�Z[p9QI�ÍÉpX�Ò���Ä GPIF��80515È5��
Ê (GPIFTRIG)�¶9 GPIF�fË�û+ (Waveform Descriptor) �¼ÉST�
BÉ5�=>�

Ù� 1.MNO¦
óÞ�ºV GPIF�®¯,�-./09��gh��ý��Ä�
��Ú¸Ï 48MHz�Å�ôÆÇ®¯�û+�çè5�ÆÇmn�
ºV FIFOI^�)Ë 0ÛN�

Ù� 2.QIT>ºV¦
Å CTLºV" CMOST> (¼��ÍÊ�ÉQI )�����Z[
3�ºVd"��$�í� GPIFBÉ��pX�4ÉÂÃBÉO
3°�pX��çÅ IDLEDRV(GPIFIDLECS.0)º� 1�

Ù� 3.m�à�x�òG¦
34��ô 6PZ[ (06162646668)�0��Z[ 2Á¿ÔÆ
Ç�Z[ 45ÈÆÇ�Ô�âZ[ 6úûË,�-.05Ì�Æ
Ç��ºV FIFOgh��ý�MNpX��Þ�egh��ý�
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Å�û+m� 0fóm�Z[ 2?�Á¿É�òG (IN/OUTx� )�

Ù� 4.mnpXí)¦
¹Ô*V�Z[ 2�ÆÇ5�cÝ�BÉ FIFO Write=>��)
��öÁ¿ÆÇ�4ÉÆÇcÝ�j� 0¦�0��;¼1�
��ê�Å�ôÆÇúû�gh��ýÊ,�-./0���$
��âNpX��mn FIFOÆÇ�û+�pXí)�

Ù� 5.mn��ý¦
�÷ÆÇ;1�ÆÇçÝæ5È�£¤ÞÅúû���ýmn�
çµä6ÉÆÇ�Z[ 4�5�Z�5��`úû�gh��ý�
FIFOZ[ 4�ÞºV FIFOZ[ 4�`ùêÑ�ÆÇôä�ÆÇ6
É�çÅ��ýµÃ (Reset)�

Ù� 6.ºV GPIF�ÿ½=>��.c�ST¦
ôõ 7.3��ºV Single write�ÄST 3�Single read�ÄST 2�
FIFO write�ÄST 1�FIFO Read�ÄST 0�

Ù� 7. GPIFQIºVpX¦
� GPIFCTLCFG =0x0�êÅ GPIF�ô� CTLQIºV" CMOS

!>�Á�@��B¼ÙºV CTL0∼CTL3��Ä9�ÍÉ=>�
�Ä CTL0®¯ FLAGA�CTL1®¯ FLAGB�CTL2®¯ FLAGC�



�7�

-./01"89:

Lz{Ô�Ä@@F CYPRESS34� GPIF©�9ß���ý�ûÌ'
-�Îõ\ 8.3��ÄÍ£¤ÞºV GPIF �MNpX�mngh��ý9,
� IO QI�ºV�Á×�5Ìß���ý�<���ýpX�f��WX
ÆÇ��Ä�g��û+}5Ì96É9�¦¹gh��ý6ÉÆÇ�ç2
Ä GPIF ÒÓË��ý��VI^5ÌÆÇ��¿Yñ�� �$<Vß�
��ý�ÆÇ5�+�"©�

üý;< (\ 8.1)¦

CYPRESS ��±�ô�eÁ�¦¼e+ USB ®��¹¬¾S¬�O¼
� RS232�5�e>��@Fß���ý�úûÆÇ�����9jo��
Ä Port C QI�ÀÁÉ����¬3ý ( �� X �6Y �9�>�9�
9 )��÷<v�Ä=>®¯��Äa�;�ÿP����P LED �9��
��+�Òß���ý?@d"������+��jo 0��� f2����
BÉ6É=>�LED0����jo 1�È���ÆÇ6É��� f1����
Ø LED����jo 0��� f3����BÉ5Ì=>�LED1����jo
2��� f4����BÉY.=>�LED09 LED1g�����jo 3�Y.
d"��ÈôÆÇP~�����+��jo E�ÆÇO�����jo C�

72
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� 8.1:�8ef

@Fiý KEIL C(\ 8.2)¦

Å C$|U�"WÓ$|9���FG�dU�+W���Ô�æ�
3PFG¦*.rom6*.hex9 *.list�

*.rom¦7PN/¹�P ASCII�W"�â7¼P ASCII�ØK¼P 16

BI�N/�*.rom�$4Á�¼�a�� RAM��
(�Ä Keil C�P )

*.hex¦Intel� HEXL>��Ä ASCII 16I/��fóÞÉP~1Ä9
V^Æò�(�Ä Cyconsole EZ-USB�¼ )

*.list¦èKF���e>$|�Wß�fó�DI/W�úûIÃ�
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� 8.2:��M8
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� 8.3:��45�
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8.1 /01

ºV CPU �v��	�mngh��ý�pXí)9 GPIF �MNpX
ºV ( �� 7.3 � )�¹�Z[ 2 9 4 +Ô9ÂÃ��5����Ð¹Z
[ 6 5Ì�Z[ 8 6Éß���ýÆÇ�£�ÞºVZ[gh��ý�5�
'ü9��ý«&�(\ 8.4)

� 8.4:���

8.2 BC$%"DE

¶9 GPIF ÒÓ�fó�Í�Ú¸Ï�ß���ý�,� IO QI D À
Á�ß���ý� CE QI��ÐºV Port D ��ÍQI�fóºV�Í
o� 0�s�ß���ý�ºV CLE �]¬I��Í5Ì��ý ID �%
(90h)���ý)è5 4BytesWXÆÇ��ræv!Ê (DA)�_ÓcÝ9|}
«& (15)( \ 8.5)�ÎõK 8.1�SAMSUNG K9F2G08U0M ��ý�Ä_Ó«&
� 2K�|}«&� 128K��$�¼P|}��÷ 64 P_Ó�5�����
�� 30nsec�

�ÐST 0(FIFO Read)�5Ìß���ý�WXÆÇ (|} 0�_Ó 0)�
ºV CLE �]¬I��Í5Ì�% (00h)��×�%�Í (CLE=0)�ç5È
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� 8.5:cd8 ID

� 8.1:cd8 ID� 4Byte

I/ zï ØK�Y jo
Bit 1∼0 _Ó«& 1K 00

2K 01

Bit5∼4 |}«& 64K 00

128K 01

256K 10

Bit7:Bit3 çè5��� 30ns 00

25ns 10

I^�%�ºV5ÌcÝ ( _Ó«& )�ÛN5Ì (30h)�ÒÆÇcÝ1Éº
V«&��®¯34)¨9�eÆÇ5��fBÉú»pX��÷ß���
ý�WXÆÇ��ÄÍq£¤<5��ý�jIkl+�O� (SMTDMG)(

\ 8.6)�È�O3pX�ß���ý��î��ÆÇ6É95Ì�(�Ä�
��ý���������ý�µäºV Port D�xy�¼P�Ä���
ý�
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� 8.6:cd8�g��

8.3 FG23

ÆÇ�6É��ý?��£¤ÞÅ��ýmn���ß���ý�®¯
34)<5cI^êúûÆÇ�þ-ç6Éä�ÆÇ�����ýBÉú»
pX��ºV CLE�]¬I��Ímn�% (60h)��×�%�Í (CLE=0)�
5ÈI^�% (ALE=1)�åß���ý�ÆÇm�$|} (Block)�aI��
��É|}I^�ç5È�ý1¸Ï�% (D0h)��×��ÆÇ�9��m
n����ý��`oûÉ 0xff(\ 8.7)�

�÷��ß���ýê�2Å�VI^mn�2Ä5ÌpX�% (70h)<
��Èè5o� 0xe0( \ 8.8)�ØK;¼P�% ( mn�% ) ê�2åCd
"���ýBÉú»pX��$Á¿�¼fÆÇ�

�ÐST 1(FIFO Write) �� GPIF �QIºV��$��öÅZ[ 8 g
h��ý�ÆÇ5ÈÉß���ý� ( \ 8.9)�Þ�Í6É�% (80h)���
ý� BufferÛNÁ¿ÆÇ��ÆÇ5Èd"���É�×q% (10h)�®¯3
4�×ÆÇ5��fóÅ��¼fÆÇË Buffer�9É��ý��
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� 8.7:cd8���ij�

� 8.8:cd8��

��ß���ý�®¯34�$¨9�9�)É�¼P�
I^���
ÈÆÇdc� ü�P_Ó�!���Ä�¼P|}��®¯34 þ-y
ÉO��I^��$�£¤ºV¼P�j+�75 1 P Byte Þ 1�Ò�jo
1É_ÓcÝ��µä5ÈI^����)I^ (1∼2 I^¸Ï )��±I/
Þ 1��9É�¼I_Ó�È_ÓI^� 0x30 9 0x08�K�êI�|}��
�¼P_Ó���Å|}I^Þ 1(3∼5I^¸Ï )�
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� 8.9:I���

8.4 BC23

å�6ÉÆÇÛÜñc����£¤Þ��ß���ý�ÆÇÚ"d"
��¦�$MyåC�ß���ý�ô R/BQI�Ä@<v®¯34+�Ú
�>ÝpX��÷:Oe>�Å R/BQIÀÁ� GPIFÒÓ� RDYQI�4
Á¹ GPIFÒÓºVe0>�Ò RDYQI�±¬I��5�5Ì�%�ºV
5Ì�% (00h)�ÆÇI^�6É�âNIÃ�ÛN5Ì (30h)�fóºVÆ
ÇcÝ (¹6ÉÆÇ���j+�Ë )�(\ 8.10)

� 8.10:Hx��
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8.5 23HI

Å6ÉÆÇ�Z[ 8 gh��ý ( \ 8.11) 95ÌÆÇ�Z[ 6 gh��
ý (\ 8.12)�`o}Yñ��ÆÇ6É��ºV�þïè"����Ë Port

C��ÆÇf6É�4É�ÄÍ�� f1����c=>��$�ÆÇcÝ¹
6É��c�*V�Z[gh��ý`ù� 1024 Bytes�ÈÆÇù«� 1024�
�Z[gh��ý�`o)æä6É�jo.����2ÄP~�Y.�

� 8.11:,��� -/0 8

� 8.12:abcd8ij -/0 6
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LD8�Ä CYPRESS ��±�z��CYPRESS 34�ê�� USB ë
ì��¨9øß95Èx��ÁÂ�ÄÍ���� USB«ùúûÂÃ�º�
�$���«��¦USBÒÓº�6Ô9ÂÃ��Õª$-ºV (SCSI)9
ß���ý�ÆÇûÌ� USBÒÓº���éêëèã��Ä�öÏ÷j�
Ô����ÂÃÆÇ (AB/ )�Ô9ÂÃ��ª�wV ( ù!5� )�
SCSI �%r�� ù!5�� CBW x���ÂÃ¿É�%��£¤Î:Ô
�Ïè5.c�ÆÇx��ÒÂÃÀÁ�Ô�BÉéêëèã�Ô
�ÄZ[ 0 BC®¯!5���ÉAB/��M<âÂÃ9Ô��Õª
��Á×Ô5È Inquiry �%��ÂÃWX9ÂÃ`ù (Read Capacity)��
���ÄÍ� PC ;)¨9æ�úûÂÃ��Äìh�Î:�ÄÍ��Ï�
ËÔ5È SCSI �%ÉÂÃ�ºVúûÂÃ�L>9ÆÇ56�ÆÇ5�
��Ô5È Read 9 Write �%��dI^Y.��8051 5� GPIF ÒÓh
ß���ý�ÆÇúûÉgh��ý (FIFO) �6ç�¹ USB ëìÅÆÇI
J" NRZI(Non Return to Zero Inverted)L>�¹ D+9 D-�Z�5ÈèÔ�

��L±��$O3·��2ô>���?Ú�Èß���ý�1µn
6É�g¼_Ó��`«Ü"��ý}~�âê���ÆÇ��÷ÆÇ�±
Í�ÒÔ5È-.I^ (LBA)����ÞÉ<v>��D7¼|}��Ä
1j�f}ÑÝ��E�Ð#�Ä7¼}_Ó���Ü"ÆÇ��úû��
cÆx�����ÆÇ�P~ÚÛ��ô� ECC P~���<vÆÇ�
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+�ô~�â/OÆÇx��ë��à �5�de�ÆÇê}~ÂÃþ-
�<5��s�ÍP~Æò�È��ÆÇ5�de��3�úû�ß���
ý��ÞC<�ÆÇ�O�Ý���P~æ���<®xeZ[���Ô
µä5ÈÆÇ��'-���$��ÆÇ�O�Ý��GÜ"5�ÜÝ��
�±Í�

��@���'Ó�¹� USBÒÓðôÖ®Ä�¯[�ê$$"�¬
¾¸¹º»�Ô�5�'>�Ö×�Ø%ê�&B�Å)g�ô�P USBÂ
ÃÀÁ�Ô (çèÂÃ±� )�¹Ô�V USBÂÃI^}5� (C���
127P )�à�¼@�5�ÜÝ�Rê�"� USBÒÓ��«'(�Ë�Î�
±ÜÂÃ (1.5Mbps)�#ÜÂÃ (12Mbps) É���]ÜÂÃ (480Mbps)�5�
ÜÝê�R]÷ 20Ò���È�cÄ�ìòÂ)5��2�ô���n��
( C��Ä IEEE 1394 ÒÓ [14][16](Fire Wire *+ )�5�Ü	1É 800Mbps�
giðô´,©��_ÀÁ�cÝñ��ÂÃjùñÂ�"Lñ] )�p
.ß���ý�����ý�� NOR FLASH( cÄ�ËÜö¬�æv ) ðô
ñß�5ÌÜÝ���� 5V ¬��Å-ü±°������LD8��Ä
� NAND FLASH(cÄ�úû«ùÆÇ )����î«`ù.B�¹�±�æ
vÔ/�&�01���ý�æv��Ä�n�Gü@ü&��$�h�P
34xÂ"¼*34��34xÂ*+ (MCP)[19]GÅ+�@�¼«01�
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