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SUCCESS BY DESIGN
APPLICATION NOTE 5.14

IMPLEMENTING MIDI ON SMSC SUPER I/O

AND ULTRA 1/O DEVICES
By Syed Amin

The Musical Instrument Digital Interface (MIDI), is a bi-directional serial asynchronous interface with a
data transfer rate of 31.25 kbps (+ 1%). Developed in 1983, MIDI has become the de facto standard for
interfacing computers to synthesizers, samplers, drum machines, mixing boards, special-effects
processors, and other musical instruments. It is now found in every type of musical equipment from the
least expensive keyboard to the most expensive digital multitrack recorder. MIDI-based application
programs are available not just for recording and editing sound, but also for film and video production,
and other such applications.

This application note describes how to implement the MIDI hardware interface on SMSC’s Super I/O and
Ultra I/O devices.

Note 1: The MIDI interface can be implemented on the following SMSC Super I/O and Ultra I/O devices:
FDC37C663, FDC37C664, FDC37C665/GT/LV/IR, FDC37C666/GT/LV/IR, FDC37C667,
FDC37C669, FDC37C9XX.
Note 2: In the schematics shown, the FDC37C665 device is used as an example. Schematics using
other SMSC devices may have different pin numbers for the signals shown (Refer to Table 1 for
a list of pin numbers on various SMSC devices).

1. The Hardware Schematic
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Figure 1 - Hardware schematic for the MIDI IN and MIDI THRU ports




Serial Port 1 Serial Port 2

Device

RXD1 TXD1 RXD2 TXD2
FDC37C663/664, 78 79 88 89
FDC37C665/GT/LV/IR,
FDC37C666/GT/LV/IR
FDC37C667 82 83 92 93
FDC37C669 78 79 88 89
FDC37C90X 88 89 25 26
FDC37C92X 124 125 135 137
FDC37C93X 145 146 155 156

Table 1 - Pin numbers for RXD and TXD signals on various SMSC devices
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Figure 2 - Hardware schematic for the MIDI OUT port

Note 3: If the secondary serial port is to be used, RXD2 and TXD2 pins should be used instead of the
RXD1 and TXD1 pins.
Note 4: The length of the MIDI cable should be no longer than 45 feet.

To be classified as a “MIDI-Compatible PC”, a system must have at least two MIDI ports, MIDI IN and
MIDI OUT. There is a third type of port, known as the MIDI THRU port, which is optional. The purpose of
the MIDI THRU port is to retransmit the data that is received by the MIDI IN port. When more than two
devices are to be connected, the MIDI THRU port is used for daisy-chaining these devices.

Note 5: Warning. Due to possible loss of signal quality, it is not advisable to daisy-chain more than three
devices. To connect a larger number of devices, MIDI Mergers and MIDI THRU boxes should be
used.

The connector that is used for all three of the MIDI ports is a 5-pin 180-degree DIN connector (e.g. the
Switchcraft 57 GB5F). Pins 1 and 3 on this connector are not used. Pin 2 is the cable shield, and on the
MIDI OUT and MIDI THRU ports, it should be connected to ground. On the MIDI IN port, pin 2 should not
be connected to anything (to avoid ground loops). Pins 4 and 5 carry the 5 mA current loop that contains
the data. This data is active low.




In order to isolate the MIDI data from electrical interference in the system, an optoelectrical isolator
should be used at every MIDI IN port. The current-out to current-in ratio of this optoelectrical isolator
should be 1:1, and it should have a response time of less than 2 microseconds. Examples of such
optoelectric isolators are the Sharp PC-900, and the HP 6N138.

Since MIDI cables can be up to 45 feet in length, a 74LS14 and a 74LS05 are used to drive the data line,
in order to make sure that the signal is a nice, clean square wave. The diode placed at the input of the
optoelectrical isolator is to prevent the LED in the isolator from reverse polarization. The pair of 220 ohm
resistors are used to regulate the current strength in the signal, and for protection against potential short-
circuits.

2. Register Configurations

Note 6: The Register Configurations described below are for a 24 MHz crystal connected to the SMSC
device. If a crystal with a different frequency is used, the registers should be programmed
accordingly to obtain a data transfer rate of 31.25 kbps.

Configuring the FDC37C663/664/665(GT,LV,IR)/666(GT,LV,IR) devices:
e The UART to be used should be enabled and powered-on in Configuration Register 2.

e Bit 4 of Configuration Register 4 should be set to 1 (If the secondary serial port is to be used, Bit 5
should be set instead of Bit 4).

e A value of 04h should be placed in the divisor latch of the baud rate generator of the selected serial
port.

Configuring the FDC37C669 device (for register and bit descriptions, refer to the data sheet):
e The UART to be used should be enabled and powered-on.

e Bit 3 of Configuration Register 2 should be set to 1 (For the second serial port, Bit 7 should be set to
1 instead of Bit 3).

e Bit 4 of Configuration Register 4 should be set to 1 (For the second serial port, Bit 5 should be set to
1 instead of Bit 4, and Bit 7 should be set to 0).

e Bit 6 of Configuration Register C should be set to 0 (For the second serial port, Bits 0, 1, 2, 3, 4, 5,
and 7 should be set to 0).

e Bits 0, 1, 3, 4, 5, 6, and 7 of Configuration Register F should be set to 0 (Bit 2 should also be set to 0
if a 24 Mhz crystal is used).

e Bits 5 and 7 of Configuration Register 10 should be set to 0.
¢ Bit 0 of Configuration Register 11 should be set to 0.

¢ In Configuration Register 24, UART 1 should not be disabled (If the second serial port is being used,
UART 2 should not be disabled in Configuration Register 25).

Configuring the FDC37C93X device:

e The serial port to be used (logical device # 4, or logical device # 5) should be activated.

e Power to the serial port should be turned on.

e The Base Address and the Hardware Interrupt Line should be selected.

e In the Mode Register, MIDI support should be enabled, and the High Speed option should be

disabled.
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o |If the second serial port is being used, all bits in the IR Options Register should be set to 0.

Note 7: FOR ALL DEVICES: The character options in the Line Control Register of the selected serial
port should be programmed as follows:

Character Length = 8 Bits, Number of Start Bits = 1, Number of Stop Bits = 1, Parity = disabled
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