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 1.2 Features

• �ses F.T.D.I.�s VNC1L em�edded ���� host controller I.C. device.�ses F.T.D.I.�s VNC1L em�edded ���� host controller I.C. device.
• ���� ��� type soc�et to connect ���� Flash dis�.���� ��� type soc�et to connect ���� Flash dis�.
• Traffic indicator LED.
• 2 mm (0.08”) pitch 8 pin connector.
• 8-way header interconnect ca�le provided.
• �nly �our signals to connect�� e�cluding power and ground.�nly �our signals to connect�� e�cluding power and ground.
• �umper selecta�le ���T or ��I inter�aces.�umper selecta�le ���T or ��I inter�aces.
• �ingle �V supply input.�ingle �V supply input.
• ���� �inc����� �D��� fir���ar� and co����and ��t.���� �inc����� �D��� fir���ar� and co����and ��t.
• Enc�o��r� �ith �nap in p�ac� c�ip� a��o�� for �a�y front pan�� ��o�nting.
• ��rogra�� or �pdat� fir���ar� via �SB F�a�h di�k or via ��RT or S��I int�rfac�.
• �NC1L fir���ar� progra����ing contro� pin� ��ROG# and RESET# bro�ght o�t onto int�rna� j���p�r int�rfac� 

(only accessi�le on internal module �C��)
• VDrive2 is a ��-�ree�� �oH� complaint development module.
• Sch���atic��� and fir���ar� fi��� avai�ab�� for do�n�oad fro�� th�Sch���atic��� and fir���ar� fi��� avai�ab�� for do�n�oad fro�� th� Vinculum we�site.

1. Introduction and Features

 1.1 Introduction

The VDrive2 module provides an easy solution for adding a USB Flash disk interface to an existing product. Only four 
signal lines plus 5V supply and ground are required to be connected. Using the Vinculum VDAP firmware the VNC1L’s 
I/O interface can be selected between the serial UART or SPI using the on-board jumper pins. Not only is the 
VDrive2 ideal for evaluation and development of VNC1L designs, but also its neat enclosure and attractive quantity 
discount structure makes this module suitable for incorporation into finished product designs. The VDrive2 is ideal for 
commercial products such as domestic goods, set top box, etc., as well as industrial products such as data loggers, 
software upgradable products, etc.

The Vinculum VNC1L is the first of F.T.D.I.’s Vinculum family of Embedded SoC USB host controller integrated circuit 
devices. Not only is it able to handle the USB Host Interface, and data transfer functions but owing to the inbuilt MCU 
and embedded Flash memory, Vinculum can encapsulate the USB device classes as well. When interfacing to mass 
storage devices such as USB Flash drives, Vinculum also transparently handles the FAT file structure communicating 
via UART, SPI or parallel FIFO interfaces via a simple to implement command set. Vinculum provides a new cost 
effective solution for providing USB Host capability into products that previously did not have the hardware resources 
available.
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 2.1 VDrive2 Pin Out

2.  Pin Out

Figure 1 - VDrive2 �in �ut - ���T inter�ace.

Ta�le 1 - �ort �election �umper �ins

UART/SPI I/O Mode
�ull-�p �erial ���T

�ull-Down ��I

 2.2 UART Interface Signal Descriptions

Ta�le 2 - Data and Control ��us �ignal Mode �ptions - ���T Inter�ace

Pin No. Name Type Description
1 GND �W� �ignal ground

2 RTS# �utput �equest To �end Control �utput / Handsha�e signal

3 �V0 �W� �V supply input

4 �XD Input �eceive asynchronous data input

� TXD �utput Transmit asynchronous data output

6 CTS# Input Clear To �end Control Input / Handsha�e signal 

7 NC - No Connect

8 RI# Input �ing Indicator Control Input. �sed to resume the Vinculum �rom suspend.
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 2.3 SPI Interface Signal Descriptions and Timing Diagrams

Ta�le 3 - Data and Control ��us �ignal Mode �ptions - ��I Inter�ace

Pin No. Name Type Description
� �CLK Input ��I Cloc� input�� 12MHz ma�imum.

4 �DI Input ��I �erial Data Input

2 �D� �utput ��I �erial Data �utput

6 C� Input ��I Chip �elect Input

Figure 2 - ��I �lave Data �ead Cycle

SPICLK

SPI Data In

SPI Data Out

SPI CS

R/W ADD D0D1D2D3D4D5D6D7

1 1 0

From �tart - ��I C� must �e held high �or the entire read cycle�� and must �e ta�en low �or at least one cloc� period 
aft�r th� r�ad i� co��p��t�d. Th� fir�t bit on S��I Data In i� th� R/W bit - inp�tting a ‘1’ h�r� a��o�� data to b� r�ad fro�� 
the chip. The ne�t �it is the address �it�� �DD�� which is used to indicate whether the data register (�0�) or the status 
register (�1�) is read �rom. During the ��I read cycle a �yte o� data will start �eing output on ��I Data �ut on the ne�t 
c�ock cyc�� aft�r th� addr��� bit�� MSB fir�t. �ft�r th� data ha� b��n c�ock�d o�t of th� chip�� th� �tat�� of S��I Data 
�ut should �e chec�ed to see i� the data read is new data. � �0� level here on ��I Data �ut means that the data read 
is new data. � �1� indicates that the data read is old data�� and the read cycle should �e repeated to get new data. 
�emem�er that C� must �e held low �or at least one cloc� period �e�ore �eing ta�en high again to continue with the 
ne�t read or write cycle.

Figure 3 - ��I �lave Data Write Cycle

SPICLK

SPI Data In

SPI Data Out

SPI CS

R/W ADD D0D1D2D3D4D5D6D7

1 0 0

From �tart - ��I C� must �e held high �or the entire write cycle�� and must �e ta�en low �or at least one cloc� period 
aft�r th� �rit� i� co��p��t�d. Th� fir�t bit on S��I Data In i� th� R/W bit - inp�tting a ‘0’ h�r� a��o�� data to b� �ritt�n 
to the chip. The ne�t �it is the address �it�� �DD�� which is used to indicate whether the data register (�0�) or the status 
register (�1�) is written to. During the ��I write cycle a �yte o� data can �e input to ��I Data In on the ne�t cloc� cycle 
aft�r th� addr��� bit�� MSB fir�t. �ft�r th� data ha� b��n c�ock�d in to th� chip�� th� �tat�� of S��I Data O�t �ho��d b� 
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chec�ed to see i� the data read was accepted. � �0� level on ��I Data �ut means that the data write was accepted. � 
�1� indicates that the internal �u��er is �ull�� and the write should �e repeated. �emem�er that C� must �e held low �or at 
least one cloc� period �e�ore �eing ta�en high again to continue with the ne�t read or write cycle.

Figure 4 - ��I �lave Data Timing Diagrams

T1

T2

T3

T4 T5

T6

T7

SPICLK

SPICS /
 SPI DATA IN 

SPI DATA OUT

Ta�le 4 - ��I �lave Data Timing

Time Description Min Typical Max Unit
T1 ��ICLK �eriod 83 - - ns

T2 ��ICLK High 20 - - ns

T3 ��ICLK Low 20 - - ns

T4 Input �etup Time 10 - - ns

T� Input Hold Time 10 - - ns

T6 �utput Hold Time 2 - - ns

T7 �utput Valid Time - - 20 ns

Ta�le � - �tatus �egister (�DD = �1�)

Bit Description
0 RXF#

1 TXE#

2 -

3 -

4 RXF IRQEn

� TXE IRQEn

6 -

7 -
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3. VDRIVE2 Dimensions

1.65 mm / 
0.07"

2.50 mm / 
0.10"

0.70 mm / 
0.03" Bottom

0.10 mm / 
0.004"

4.20 mm / 
0.16"

V
dr

iv
e

Top

35.80 mm / 
1.40"

41.30 mm / 
1.60"

2.0 mm / 
0.08"

0.4 mm / 
0.02"

Back

17.4 mm / 
0.68"

7.70 mm / 
0.30"Side

41.9mm / 1.70"

Front

41.9mm / 1.70"

21.0mm 
/ 0.8"

Fig�r� 5 - �DRI�E2 ���chanica� di���n�ion�

Fully detailed mechanical drawings �or the VDrive2 enclosure are availa�le on request �rom FTDI technical support.
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Figure 6 - Datalogging to a ���� Flash dis� with the VDrive2

By adding a ��IC ��icrocontro���r and a f�� oth�r co��pon�nt��� th� �DRI�E2 ��od��� can b� t�rn�d into a F�a�h 
dis� �ased data logger. Fig � shows the schematic o� this simple application. The �C signal input is connected to 
th� 10-bit ana�og�� to digita� conv�rt�r on board th� Microchip ��IC. Th� ��IC cod� tak�� a pr�-d�fin�d n���b�r of 
�a��p��� and th�n �rit�� th� corr��ponding �SCII va���� to a co����a ��parat�d va��� (CS�) fi�� on th� �SB fla�h 
di�k attach�d to th� �DRI�E2 ��od���. �inc�����’� DOS �ik� �SCII co����and� �i��p�ify th� ta�k of fi�� hand�ing. �n 
e�tended ��CII command set is designed �or use with a terminal whilst a shortened he�adecimal version is used with 
a microcontroller.

Con���t th� �inc����� �D��� fir���ar� data�h��t for f��� d�tai�� of th� co����and ��t ���d by th� �Driv�2.

4. Application Example -  VDRIVE2 to PIC Micro Interface
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Disclaimer

Copyright © Future Technology Devices International Limited, 2007.

Version 0.95 - Initial Datasheet Created �ugust 2006
Version 0.97 - �pdate March 2007

Neither the whole nor any part o� the in�ormation contained in�� or the product descri�ed in this manual�� may �e 
adapted or reproduced in any material or electronic �orm without the prior written consent o� the copyright holder.

This product and its documentation are supplied on an as-is �asis and no warranty as to their suita�ility �or any 
particular purpose is either made or implied.

Future Technology Devices International Ltd. will not accept any claim �or damages howsoever arising as a result o� 
use or �ailure o� this product. Your statutory rights are not a��ected.

This product or any variant o� it is not intended �or use in any medical appliance�� device or system in which the �ailure 
of th� prod�ct ��ight r�a�onab�y b� �xp�ct�d to r����t in p�r�ona� inj�ry.

Thi� doc����nt provid�� pr��i��inary infor��ation that ��ay b� ��bj�ct to chang� �itho�t notic�.

Contact FTDI

Head Office - 
Future Technology Devices International Ltd.
373 �cotland �treet��
G�a�go� G5 8QB��
�nited Kingdom

Tel. : +(44) 141 429 2777
Fa�. : +(44) 141 429 27�8

E-Mai� (Sa���) : sales1@ftdichip.com
E-Mai� (S�pport) : support1@ftdichip.com
E-Mai� (G�n�ra� Enq�iri��) : admin1@ftdichip.com

Regional Sales Offices - 

Future Technology Devices International Ltd. 
(Taiwan)
4F�� No 18-3��
S�c. 6 Mincy�an Ea�t Road��
Neihu District��
Taipei 114��
Taiwan�� �.o.C.

Tel.: +886 2 8791 3�70
Fa�: +886 2 8791 3�76

E-Mai� (Sa���): tw.sales1@ftdichip.com
E-Mai� (S�pport): tw.support@ftdichip.com
E-Mai� (G�n�ra� Enq�iri��): tw.admin@ftdichip.com

Future Technology Devices International Ltd.
(USA)
7235 NW Ev�rgr��n ��ark�ay 
�uite 600
Hills�oro��
�� 97124-�803
���

Tel.:  +1 (�03) �47-0988
Fa�:    +1 (�03) �47-0987

E-Mai� (Sa���): us.sales@ftdichip.com
E-Mai� (S�pport): us.support@ftdichip.com
E-Mai� (G�n�ra� Enq�iri��): us.admin@ftdichip.com

We�site ��L : http://www.ftdichip.com


