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MCS /7820

USB-2.0 to Two Serial Ports

Features
e USB-2.0 Device Controller
On-Chip USB-2.0 PHY
On-Chip Voltage Regulators
Two 16¢450/16¢550 compatible UARTs
Supports SIR IrDA Mode on any/all ports
Supports RS-232, RS-485 and RS-422
Serial Ports
5, 6, 7 and 8-bit Serial Data support
Hardware and Software Flow Control
Serial Port speeds from 50 bps to 6 Mbps
Custom BAUD Rates supported through
external clock and/or by programming the
internal PLL
e On-Chip 512-Byte FIFOs for upstream and
downstream data transfers for each Serial
Port
e Supports Remote Wakeup and Power
Management features
e Serial Port Transceiver Shut-Down
support
Two-Wire I12C Interface for EEPROM
EEPROM read/write through USB
iSerial feature support with EEPROM
One Bi-directional multi-function GPIO
On-Chip buffers for Serial Port signals to
operate without external Transceivers over
short cable lengths
e Bus-Powered Device

General Description

The MCS7820 is a USB-2.0 to Dual-Serial Port
device. It has been developed to connect a wide
range of standard serial devices to a USB host.

The MCS7820 has a USB Device Controller
connected to two (2) individual UARTSs.

Support for the following serial communication
programs is included:

HyperTerminal, PComm, Windows direct
connection, Windows dial-up connection through
modem, Networking over IrDA and Windows direct
connection over IrDA, Minicom.

Applications
e Serial Attached Devices
e Modems, Serial Mouse, Generic Serial
Devices
e Serial-Port Server
e Data Acquisition System
e POS Terminal and Industrial PC

Application Note
e AN-7820

Evaluation Board
e MCS7820-EVB

Package
e 48-pin LQFP Package

Driver Support
e Windows
(98SE / ME / 2000 / XP / 2003 Server)
Linux Kernel 2.6.5 and above
MAC 10.2 and above
Windows CE5.0
Windows Vista

Utility Support
e Windows based EEPROM Tool
e Mass Production Utility

Ordering Information
Commercial Grade (0 °C to +70 °C)
MCS7820CV | 48LQFP | RoHS |

MosChip Semiconductor e 3335 Kifer Rd, Santa Clara, CA 95051 ¢ Tel (408) 737-7141 ¢ Fax (408) 737-7708




MCS 7820

USB-2.0 to Two Serial Ports

Y MOXCFiP

SEMICONDUCTOR
Block Diagram
A A
SCL SDA
\ 4 v ‘
Interrupt-in }
I’C EEPROM Block
Controller ‘ _T'> ‘
\
\
Wake-U
Block : Serial Port 1 DTR >
2
i | RTS
T >
\ TXD
Tx | g
Buffer ‘
2F > Bulk
) " In |
LM D> FIFOs |
) j <! RXD
USB-2.0 <
XTAL OUT - ' N -
< USB-2.0 ¢ . Device Bridge Y
| I Buff <
PHY Controller uffer 4‘ TS
- -
Bulk < ‘ RI
| xTALIN - out 1 =
i FIFOs “
A \
7Y 7'y ‘
A\ 4 ‘
\
> VSPEC_CMD_ |
T Processor |
\
\
\
Clock ‘
Recovery > Resets o |
r' 3
BAUD Clock
P Generator
x2
Ext _Clock| PLL
rage Rev. 1.2




Y MOXCFiP

MCS /7820

USB-2.0 to Two Serial Ports

SEMICONDUCTOR
Pin-Out Diagram
Y4
O
zZ ZI z z = 9
N' (q\] (\Il pd N NI C\II N @)
9 | D| 0:l (\II O| (/)I Q:I D| % |_| Dx
g 2 oo X 2 E R g &k =z
> 0O 60 0 K @ x o F > W o
/I@IIEII@IIEIIEII@IEIIEII?I@II%IIEI
eno, 1] O 36] EE_SDA
USB_XSCI [2] 35] EE_SCL
USB_XSCO [3] 34] RESET
vee, [4] 33] GPIO
GND, [5] 32] GND
USB_RREF [6] 31] Vee.
MCS7820CV
USB_DM [7] 30] GNDygupie
USB_DP [8] 29] VCCianpu
Vee, [9] 28] REG02_V18
GND, [10 27] GND,
Vee, Iﬁ Zl Vcce,,
TEST_MODE [12] 25] REG06_VCC33
= B EEEE R R RR R
HI Z| Z| H| Zl g Dz d% ZI ZI ZI ZI
&) Hl HI Q HI > 5 g \—|I ‘—|I ‘—|| HI
a0 & T xr o o 0
= e n O k= E
) @ o e (@) %

Rev. 1.2

Page 3




MCS 7820

USB-2.0 to Two Serial Ports

Y MOXCFiP

SEMICONDUCTOR

Pin Assignments

Pin Name Type Functional Description
1 GND, Power Core Ground
2 USB_XSCI Input Crystal Oscillator Input
3 USB_XSCO Output Crystal Oscillator Output
4 Vee, Power Power Pin (A3V3)
5 GND, Power Analog Ground
External Reference Resistor (12.1 KQ, 1%)
6 USB_RREF Input Connect resistor to Analog GND.
USB_DM I/0 USB D- Signal
USB_DP I/0 USB D+ Signal
Vce, Power Power Pin (A3V3)
10 GND, Power Analog Ground
11 Vee, Power Power Pin (1.8V)
Test Mode Pin, (active high). Default = Low (0)
When TEST_MODE =1, PLL, Core, and SCAN/BIST/
12 TEST_MODE Input Memory BIST testing can be performed.
Set TEST_MODE = 0 for normal operation.
Serial Port 1 Transmit Data out to transceiver or IrDA data
13 TXD_1 Output outto IR LED
14 DTR 1 N Output ileal Port 1 Data Terminal Ready (in serial protocol), active
15 RTS_1 N Output Serial Port 1 Request To Send (in serial protocol), active low.
Serial Port 1 Serial Receive Data in from transceiver or IrDA
16 RAD_1 Input data in from IrDA detector.
17 RI_1 N Input Serial Port 1 Ring Indicator, active low
18 Vee, Power Power Pin (1.8V)
19 GND, Power Core Ground
20 vee,, Power Power Pin (D3V3)
21 DSR_1 N Input Serial Port 1 Data Set Ready (in serial protocol), active low
22 DCD_1 N Input Es\?al Port 1 Data Carrier Detect (in serial protocol), active
23 CTS_1 N Input Serial Port 1 Clear To Send (in serial protocol), active low
Shut Down External Serial Transceiver during normal
24 SHTD_1 N Output operation, active low by default, can be configured active
high by using DCR setting.
25 REG06_VCC33 Power Power Pin (3.3V OUTPUT)
26 Vee,, Power Power Pin (5V INPUT)
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Pin Name Type Functional Description

27 GND,, Power Ground Pin for 5V Input

28 REG02_V18 Power Power Pin (1.8V OUTPUT)

29 VCCig ot Power PLL Power (1.8V)

30 GND,g, o, Power PLL Ground

31 Vee, Power Power Pin (1.8V)

32 Gnd Power Ground.

33 GPIO e GPIO_MODE - Bidirectional GPIO bit. The direction (Input or
Output) is controlled by the DCR for Serial Port #1.

34 RESET Input Power-On Reset signal (active high).

35 EE_SCL 1/0 2-Wire EEPROM Clock. Default = High (1)

36 EE_SDA I/0 2-Wire EEPROM Data in/out. Default = High (1)

37 GND, Power Core Ground.
Input Clock from external world. In normal operation mode,
clock can be supplied to serial ports and used for custom

38 EXT_CLOCK Input BAUD Rate of user’s choice. In test mode, clock will be the
test clock input from external world.

39 Vcee,, Power Power Pin (D3V3).
Serial Port 3 Transmit Data out to transceiver, or IrDA data

40 TXD_2 Output out to IR LED.

a1 DTR 2N Output E)Svnal Port 3 Data Terminal Ready (in serial protocol), active

42 RTS_2 N Output Serial Port 3 Request To Send (in serial protocol), active low.
Serial Port 3 Serial Receive Data in from transceiver, or I[rDA

43 RXD_2 Input data in from IrDA detector.

44 RI_2_N Input Serial Port 3 Ring Indicator, active low.

45 DSR_2 N Input Serial Port 3 Data Set Ready (in serial protocol), active low.

46 DCD_2 N Input E)svrlal Port 3 Data Carrier Detect (in serial protocol), active

a7 CTS 2 N Input Serial Port 3 Clear To Send (in serial protocol), active low.

48 Vee, Power Power Pin (1.8V)
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Functional Block Descriptions

Internal Regulators

An internal DC-DC Regulator is provided to convert
5V to 1.8V for Core Logic. An additional regulator is
provided to convert the 5V input to 3.3V for I/O functions.
These regulators eliminate the need for external voltage
sources.

USB-2.0 PHY

This is the physical layer of the USB interface. The
USB-2.0 PHY communicates with the USB-2.0 Device
Controller logic through a UTMI interface to send/receive
data on the USB bus.

USB-2.0 Device Controller

The USB-2.0 Device Controller interfaces to the internal
bridge and communicates with the serial ports through
the bridge logic. The device controller logic is connected
to a physical layer USB-2.0 PHY which provides the USB
bus interface for the chip. The device controller responds
to standard as well as vendor specific requests from
USB-2.0 and USB-1.1 Hosts.

Bridge

The bridge logic controls traffic between the USB-2.0
Device Controller and the Serial Port Controllers. The
bridge logic has synchronous RAM memories with ping-
pong FIFO control logic to buffer data in either direction
(Bulk-In and Bulk-Out) and send it to the other side
without loss. Control logic prevents overflow or underflow
conditions in the memory.

UART / Serial Port Controllers

The Serial Port Controllers are linked to the bridge and
send/receive data from the bridge interface. Each serial
port controller has register logic controlling BAUD rates
(50 bps — 6 Mbps), stop-bits, and parity bit settings.
Each serial port has synchronous RAM memories acting
as transmit and receive FIFOs to buffer outgoing and
incoming data. This block has registers for interrupts, line
status, and line control features which can be accessed
by software. The Serial Port Controllers can interface to
external RS-232 / RS-422 /| RS-485 transceivers.

Vendor Specific Command Processor

The bridge logic interfaces to a vendor specific command
processor block containing commands/register settings
(BAUD settings etc.) which are specific to this device.

Interrupt-In Block

The Interrupt-In controller block gives the status of the
serial port interrupt registers to the USB-2.0 Device
Controller. The USB host controller periodically polls the
interrupt endpoint and reads the status of the interrupts.

Wakeup Block

The Wakeup block is used for remote wakeup control.
The USB host can suspend operation of the device. The
remote wakeup block checks for activity on the serial port
pins, and if information is available, it issues a remote
wakeup request to the USB-2.0 Device Controller. The
Device Controller in turn requests a remote wakeup
by the external host. The host issues the “Resume
Signaling” command to the device, which then resumes
normal operation.

I°C EEPROM Controller

The I1°C EEPROM Controller interfaces to an external
EEPROM and retrieves information necessary for serial
port settings, Product-IDs, Vendor-IDs and other control
information. The EEPROM controller logic communicates
with the USB-2.0 Device Controller block which uses the
information from the external EEPROM.

Clock Generation and Resets

The Clock Generation logic is used to generate the clocks
for the various BAUD rates supported by the device. The
Resets block has logic for synchronous de-assertion and
asynchronous assertion of Resets in the respective clock
domains to various blocks.

BAUD Clock Generators

The BAUD Clock Generator block generates clocks for
each of the Serial Port Controllers depending on the
BAUD settings from the host. A source clock is generated
from the Clock Recovery block which is further divided or
used as is by the BAUD Clock Generator logic depending
on the BAUD settings.

PLL Clock Generator

The PLL generates a master clock which the other
blocks use to generate the various BAUD rates. The PLL
supports a wide range of clock inputs to support industrial
standard serial port bit rates, as well as custom BAUD
rates.
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UART Functional Description

Overview
The UARTSs are high performance serial ports that comply with the 16¢c550 specification. All UARTs are similar
in operation and function, and are described in this section. The function of a single UART is described below.

Operation Modes

The UARTSs are backward compatible with 16c450 and 16c550 devices. The operation of the port depends
upon the mode settings, which are described throughout the rest of this section. The modes, conditions and
corresponding FIFO depth are tabulated below.

UART Mode FIFO Size FCR[O0]

450 1 0

550 16 1
450 Mode 550 Mode
After the hardware reset, bit-0 of the FIFO Control After the hardware reset, writing a 1 to FCR[0]
Register (FCR) is cleared, and the UART is will increase the FIFO size to 16, providing
compatible with the 16c450 mode of operation. compatibility with 16¢550 devices.
The transmitter and receiver FIFOs (referred to as In 16c550 mode, the device has the following
the “Transmitter Holding Register” and “Receiver features:
Holding Register” respectively) have a depth of e RTS/CTS hardware flow control or
one. DSR/DTR hardware flow control

¢ Infrared IrDA format transmit and receive

This mode of operation is known as “Byte Mode”. mode

e Deeper (16-Byte) FIFOs

Rev. 1.2 Page 7
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UART Register-Set and Register Descriptions

The UART has 10 registers, but only three address lines to access those registers. The mapping of the
registers is dependent upon the Line Control Register (LCR).

LCR[7] enables the Divider Latch Registers (DLL and DLM).

The following table gives the various UART registers and their offsets.

RegIster | oot | RAW | Bit-7| Bit-6 | Bit-5 Bit-4 Bit-3 | Bit-2 | Bit-l | Bit-0
Name
THR 0 W Data to be transmitted ( Transmitter Holding Register)
RHR 0 R Data to be received (Receiver Holding Register)
Rx
Modem Tx Rdy | Rx Rdy
IER 1 R/W Reserved Sleep Int Stat Int Int
Mode Int
Mask Mask Mask
Mask
RHR Flush | Flush FIFO
FCR 2 w Trigger Level Reserved Reserved THR RHR Enable
FIFOs . Interrupt
ISR 2 R Enabled Reserved Interrupt Priority Pending
TX Force Odd/Even | Parity Stop
LCR 3 RIW | DLE Break Parity Parity Enable Bits Data Length
DTR - DSR/ | RTS/CTS
MCR 4 R/W DCD Flow Loop Unused RTS DTR
Flow Control | Control
LSR 5 R Data | Tx THR Rx Framing | Parity | Overrun Rx
Error | Empty | Empty Break Error Error Error Rdy
MSR 6 R |[DCD| RI DSR CTS ADCD Teri ADSR | ACTS
SPR 7 R/W Scratch Pad Register
Additional standard registers - these are accessed when LCR[7] =
DLL 0 R/W Divisor Latch bits[7:0]
DLM 1 R/W Divisor Latch bits[15:8]
Page 8 Rev. 1.2
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Transmitter Holding Reqgister and Receiver Holding Register (THR and RHR):

Data is written into the bottom of the THR queue and read from the top of the RHR queue completely
asynchronously to the operation of the transmitter and receiver. The size of the FIFOs is dependent upon the
setting of the FCR register.

Data written to the THR when it is full, is lost. Data read from the RHR when it is empty, is invalid. The empty
and full status of the FIFOs is indicated in the Line Status Register.

Register: THR
Description: Data to be transmitted
Offset: 0
Permissions: Write Only
Access Condition: LCR[7] =
Default Value: (unknown) — based on memory
Bitf7] | Bitle] | Bits] | Bit4] | Bit[3] | Bit2] | Bit[ | Bit[0]
Data to be transmitted
Register: RHR
Description: Data to be received
Offset: 0
Permissions: Read Only
Access Condition: LCR[7] =
Default Value: (unknown) — based on memory
Bit[7] | Bite] | Bitfs] | Bit4] | Bit[3] | Bit[2] | Bitf1] | Bit[0]

Data to be received
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