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UMFT51AA 8051
Compatible Module

UMFT51AA is an FT51A DIP module that is compatible with an 8051 microcontroller.

1 Introduction

The UMFT51AA is a development module for FTDI's
FT51AQ, one of the devices from FTDI's range of
microcontrollers with USB interface bridging features
integrated. FT51Ais a MCU series which includes the
following features: USB client and USB hub
interfaces, 8051 core, 8-bit ADC, UART, SPI, I°C, 245
FIFO and PWM.

The UMFT51AA is a module which is designed to plug
into a standard 0.6"” wide 40 pin DIP socket.

All components used, including the FT51AQ are Pb-
free (RoHS compliant).

1.1 Features

The UMFT51AA is built with a FT51AQ; many of the
features of the FT51AQ can be utilized with this
module. For a full list of the FT51A’s series features
refer to the FT51A datasheet which can be found by
clicking_here.

In addition to the features listed in the FT51A
datasheet, the UMFT51AA has the following features:

e PCB assembly module is designed to fit a standard
15.24mm (0.6") wide 40 pin DIP socket. Pins are
on a 2.54mm (0.1") pitch. This module is a drop
in replacement for an 8051 microcontroller.

¢ An on board USB type A socket and plug allow
modules to be connected to a PC via a standard A
extension cable or directly. This module is also
capable of cascading several modules by utilizing
the USB hub feature.

e Debugger interface header used for debugging
and programming the FT51AQ. Designed for
operation with the FTPD-1 programmer /
debugger module. See the FTPD-1 datasheet for
details about this module.

e Onboard jumper for configuring the FT51AA to be
in self powered or USB powered modes.

Neither the whole nor any part of the information contained in, or the product described in this manual, may be adapted or
reproduced in any material or electronic form without the prior written consent of the copyright holder. This product and its
documentation are supplied on an as-is basis and no warranty as to their suitability for any particular purpose is either made or
implied. Future Technology Devices International Ltd will not accept any claim fordamages howsoever arising as a result ofuse or
failure of this product. Your statutory rights are not affected. This product or any variant of it is not intended for use in any
medical appliance, device or system in which the failure of the product might reasonably be expected to result in personal injury.
This document provides preliminary information that may be subject to change without notice. No freedom to use patents orother
intellectual property rights isimplied by the publication of this document. Future Technology Devices International Ltd, Unit 1, 2
Seaward Place, Centurion Business Park, Glasgow G4 1 1HH United Kingdom. Scotland Registered Company Number: SC136640
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2 Driver Support

Driver support for the FT51A USB Device Firmware Updater (DFU) is available as part of the FT51A SDK
and is available for the following OS:

e Windows 10 32,64-bit
e Windows 8.1 32,64-bit
e Windows 8 32,64-bit
¢ Windows 7 32,64-bit

e Linux 3.0 and greater
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3 Ordering Information

Module Code

Utilised IC Code | Description

UMFT51AA-01

FT51AQ 8051 compatibility module.

Other modules in the FT51A range:

Module Code

Utilised IC Code | Description

UMFT51-EVM

FT51AQ FT51A demonstration platform.
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4 UMFT51AA Signals and Configurations

4.1 UMFT51AA Pin Out

(DIOO) P1.0 vce
(DIO1) P1.1 P0.0 (AIO0)
(DIO2) P1.2 P0.1 (AIO1)
(DIO3) P1.3 P0.2 (AIO2)
(DIO4) P1.4 P0.3 (AIO3)
(DIO5) P1.5 PO.4 (AIO4)
(DIO6) P1.6 P0.5 (AlO5)
(DIO7) P1.7 P0.6 (AIO6)
RST PO.7 (AIO7)
(DIO8) P3.0
(DIO9) P3.1 -
(DIO10) P3.2 =
(DIO11) P3.3 — P2.7 (AlO15)
(DIO12) P3.4 — P2.6 (AIO14)
(DIO13) P3.5 P2.5 (AIO13)
(DIO14) P3.6 P2.4 (AIO12)
(DIO15) P3.7 P2.3 (AIO11)

P2.1 (AIO9)

P2.2 (AI010)

Figure 4.1 — Module Pin Out

Figure 4.1 illustrates the signals available on the DIL pins. The top image shows the pinout when the
module is viewed from the top. The bottom image shows what signals are available when viewed from

the bottom.
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4.2 Signal Descriptions

Pin No. Name Type Description
Port 1 pins, P1.0 to P1.7 (DIOO to DIO7). All FT51A
. digital functions can be mixed to these pins; however
CN1-1to CN1-8 Port1 I/0 Signals
ADC features are not available for these pins. These
pins are 5 volt tolerant.
Port 3 pins, P3.0 to P3.7 (DIO8 to DIO15). AIIFT51A
. digital functions can be mixed to these pins; however
CN1-10to CN1-17 Port 3 I/0 Signals
ADC features are not available for these pins. These
pins are 5 volt tolerant.
Port 2 pins, P2.0 to P2.7 (AIO8 to AIO15). ADC features
are available for these pins however these pins are not
CN2-21to CN2-13 Port 2 I/0 Signals . .
suitable for high frequency data transfers such as SPI.
These pins are not 5 volt tolerant.
Port 0 pins, P2.0 to P0.7 (AIO8 to AIO15). ADC features
are available for these pins however these pins are not
CN2-2 to CN2-9 Port 0 I/0 Signals . .
suitable for high frequency data transfers such as SPI.
These pins are not 5 volt tolerant.
CN1-9 RST Reset Pin Active high reset.
CN1-20 GND Ground Ground 0 volts.
5 volt power input when JP1 is open, 5 volt power
CN2-1 VCC5V Power output when JP1 is closed and connected to upstream
USB port.
Not
CN1-18to CN1-19 NC Floating pin.
Connected
Not
CN2-10to CN2-12 NC Floating pin.
Connected

Table 4.1 — Module Pin Out Description

Pin No. Name Type Description

CN4-1 VBUS Power 5 volt power input. To enable bus power mode close JP1
CN4-2 DM Signal USB Data - from upstream device

CN4-3 DP Signal USB Data + from upstream device

CN4-4 GND Ground 0 voltground.

Table 4.2 - Upstream USB Port Pin Out Description

Copyright © 2015 Future Technology Devices International Limited 6
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Pin No. Name Type Description
CN5-1 VBUS Power 5 volt power output.
CN5-2 DM Signal USB Data - to downstream device
CN5-3 DP Signal USB Data + to downstream device
CN5-4 GND Ground 0 voltground.
Table 4.3 — Downstream USB Port Pin Out Description
Pin No. Name Type Description
CN3-1 and CN3-4 NC Not Connected Floating pin.
CN3-2 VCC5V Power 5 volt power input. (Protected by zenor diode.)
CN3-3 RESET# Signal Active low reset input from the FTPD-1
debugger/programmer
CN3-5 DBG Signal Debugger data line, single line half-duplex UART.
CN3-6 GND Ground 0 voltground.

Table 4.4 - Debugger Port Pin Out Description

Copyright © 2015 Future Technology Devices International Limited
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4.3 I/0 Pin Feature Options

The following features can be configured using the FT51A’s multiplexer to bring signal to the available
pins.

FT51A IO Available On Pin Description
Signal Option
GPIO DIOO-151a5nd AIOO- General purpose 10
ADC AIO0-15 8-bit analog to digital converter
UART DIO0-15 UART interface. Data rates up to 6 Mbaud.
SPI Master DIO0-15 SPI masterinterface. Clock frequency up to 24MHz
SPI Slave DIO0-15 SPI slave interface
245 FIFO DIOO0-15 8 bit parallel data interface with handshake. Data rates up to
7MB/s.
I°C Master DIOO0-15 I°C interface. Data rates up to 3.4Mb/s
I1°C Slave DIO0-15 I°C interface
PWM DIOO-151a5nd ATOO0- | pse Width Modulation output.
BCD Detect DIO0-15 and AIOO- | Indicates a dedicated charger port has be detect on the
15 upstream USB port.

Table 4.5 - I/0 Signal Options

Copyright © 2015 Future Technology Devices International Limited 8
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5 Module Configurations

5.1 Jumper Configuration Options

Solder . -
Setting Status | Description
Link No.
Ip1 Opened gg?a_ul Self-Powered mode. This setting removes the connection between VBUS
P ¢ and VCC5V. For self-powered operation 5V poweris received from CN2-1.
Defaul Bus-Powered mode. This setting creates a connection between VBUS and
JP1 Closed t VCC5V. For bus-powered operations 5V power will be output on CN2-1
when the module is connected to an upstream USB port.

Table 5.1 — Jumper JP1 Modes

Warning: There should never be more than one power output supplying power to the same netatany
one time. Closing JP1 will cause a direct short between two different power supplies, when a self-powered
set-up is applied and the USB bus is connected resulting in the potential for damage to the module and
other connected circuitry.

5.2 Programming Firmware to the Flash ROM

The FT51A can be programmed using the FTPD-1. CN3 is a dedicated port that can interface with the
FTPD-1.

A list of available examples (at time of writing) is shown below and source code can be found in
‘C:\Users\Username\Documents\FTDI\FT51A_SDK\version\examples’ after installing the FT51A SDK:

e AN_344_FT51A_DFU_Sample

e AN_345 FT51A Keyboard Sample

e AN_346 FT51A Mouse Sample

e AN_347 FT51A Test and Measurement Sample
e AN_348 FT51A FT800 Sensors Sample

e AN_349 FT51A FT800 Spaced Invaders Sample
e AN_351 FT51A Compatibility Module

¢ AN_354 FT51A Standalone Demo Application

Users can develop their own custom applications using the SDK.

Copyright © 2015 Future Technology Devices International Limited 9
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6 Module Dimensions

18.45

D OO0
- o
CS )
<1 2 0,
? H P2 ¥
® o«
1.4 PO
8 ¢ ®
LJ LJ
83.13 & L
® 0)
R FO
Q s
68.38 L s
¢ ®
®) ®
57.53 . > P
L ) b ._
) ~ O
fo : o
2 [moo] 2
) Q0O A
o 3 2.54
i, * 0 0
9.28
7.88 .
15.24

Figure 6.1 - UMFT51AA Module Dimensions
All dimensions are given in millimetres.

The UMFT51AA module exclusively uses lead free components, and is fully compliant with European
Union directive 2002/95/EC.
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Figure 7.1 — Module Circuit Schematic
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8 Contact Information

Head Office - Glasgow, UK

Unit 1, 2 Seaward Place, Centurion Business Park
Glasgow G41 1HH

United Kingdom

Tel: +44 (0) 141 429 2777

Fax: +44 (0) 141 429 2758

sales1@ftdichip.com
supportl@ftdichip.com
admini@ftdichip.com

E-mail (Sales)
E-mail (Support)
E-mail (General Enquiries)

Branch Office — Taipei, Taiwan

2F, No. 516, Sec. 1, NeiHu Road
Taipei 114

Taiwan, R.O.C.

Tel: +886 (0) 2 8797 1330

Fax: +886 (0) 2 8751 9737

tw.sales1@ftdichip.com
tw.supportl @ftdichip.com

E-mail (Sales)
E-mail (Support)

E-mail (General Enquiries) tw.adminl@ftdichip.com

Web Site
http://ftdichip.com

Distributor and Sales Representatives

Branch Office - Tigard, Oregon, USA

7130 SW Fir Loop
Tigard, OR 97223

USA

Tel: +1 (503) 547 0988
Fax: +1 (503) 547 0987

us.sales@ftdichip.com
us.support@ftdichip.com
us.admin@ftdichip.com

E-Mail (Sales)
E-Mail (Support)
E-Mail (General Enquiries)

Branch Office — Shanghai, China

Room 1103, No. 666 West Huaihai Road,
Shanghai, 200052

China

Tel: +86 (0)21 6235 1596

Fax: +86 (0)21 6235 1595

cn.sales@ftdichip.com
cn.support@ftdichip.com
cn.admin@ftdichip.com

E-mail (Sales)
E-mail (Support)
E-mail (General Enquiries)

Please visit the Sales Network page of the FTDI Web site for the contact details of our distributor(s) and sales

representative(s) in your country.

System and equipment manufacturers and designers are responsibleto ensure that their systems, and any Future Technology Devices
International Ltd (FTDI)devicesincorporated in theirsystems, meet all applicable safety, regulatory and system-level performance
requirements. All application-related information in this document (including application descriptions, suggested FTDI devices and other
materials)is provided for reference only. While FTDI has taken care to assure it is accurate, this information is subject to customer
confirmation, and FT DI disclaims all liability for system designs and for any applications assistance provided by FTDI.Use of FTDI
devices in life support and/or safety applications is entirely at the user’s risk, and the user agrees to defend, indemnify and hold
harmless FTDI from any and all damages, claims, suits or expense resulting from such use. This document is subject to change without
notice. No freedom to use patents orotherintellectual property rights isimplied by the publication of this document. Neith er the whole
nor any part of the information contained in, orthe product described in this document, may be adapted orreproduced in any material
or electronic form without the prior written consent of the copyright holder. Future Technology Devices International Ltd, Unit 1, 2
Seaward Place, Centurion Business Park, Glasgow G41 1HH, United Kingdom. Scotland Registered Company Number: SC136640
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Appendix A - References

Document References

FT51A Datasheet

AN _ 289 FT51A programmers Guide

FTPD-1 Datasheet

AN 344 FT51A DFU Sample
AN 345 FT51A Keyboard Sample
AN 346 FT51A Mouse Sample
AN 347 FT51A Test and Measurement Sample
AN 348 FT51A FT800 Sensors Sample
AN 349 FT51A FT800 Spaced Invaders Sample
AN 352 FT51A Installation Guide
Acronyms and Abbreviations
Terms Description
ADC Analog to digital conversion
I°C Interintegrated Circuit
LCD Liquid Crystal Display
LED Light Emitting Diode
MCU Micro Controller Unit
SPI Serial Peripheral Interface
usB Universal Serial Bus
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