The document demonstrates the usage of both the serial ports together using the

FX2LP CY3684 kit. The data from the serial ports is received and stored in the

endpoints of FX2LP which can then be processed and retrieved from the USB side at
any time using a vendor command (which is used to arm the endpoint) in the
CyConsole. Similarly from the USB side when data is sent, it is stored in an endpoint
FIFO, and can be sent via serial port anytime using a vendor command (which is used
to trigger the transaction through serial port) and can be seen on HyperTerminal.

Firmware Description:

The written firmware will enable FX2LP to both send and receive data to and from the
serial ports 0 and 1.
The data from the serial port O is received in Endpoint 6 and data in Endpoint 2 is sent
to it.
The data from the serial port 1 is received in Endpoint 8 and data in Endpoint 4 is sent
to it.

For implementing the serial ports, external Interrupts has been used. So that FX2LP
can do any processing required in the TD_Poll() routine.

Hyperterminal is used to view and send the data through the serial ports. On the FX2LP
side the data is sent and received using CyConsole.
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The benefit of doing this is that the data received can be processed and sent via USB
and data received through USB can be sent via Serial Port.
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Serial Port 0 and 1 in FX2LP:

If we want to run both the ports on the same baud rate, we can use timer 1, as used in
this example. The serial ports is configured in Asynchronous model which has 8 data
bits and no parity. The baud rate is chosen from the table 14-15 (of the TRM) as 9615

with CLKOUT of 48MHz.

Timer 1 Configuration and Registers:
Registers for Timer 1

1. We first select the clock for the timer , i.e. CLKOUT/12(for compatibility with
standard 8051) or CLKOUT/4 . We choose CLKOUT/4 for Timer 1.
CKCON= 0x10;

2. The timer is configured in mode 2.

TMOD= 0x20;

3. The reload value is set to 0xB2.
TH1=0xB2;

4. Enable the serial port 0/1 and set to mode 1,
SCONO0=0x50;
SCON1=0x50;

5. The baud rates for both the ports are doubled.
PCON=0x80;
EICON=0x80;

6. Select Timer 1 for serial port 1 using register T2CON ;
T2CON=0x00; //Selects timer 1 for Serial port 1.
TCON=0x40; // Enables counting on timer 1.

7. Enable the global interrupt EA and ESO and ES1. (table 4-2 in TRM)
EA =1,

ESO=1;
ES1=1;

Steps to follow to run the code:

To send data to FX2LP from Serial Port:

1. Download the code to the EEPROM of FX2LP using CyConsole. Open
Hyperterminal session given along with the project. You need two serial ports, each
associated with separate Hyperterminal session.
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2. Type a few characters. As you type, the ISR gets executed and the data gets stored
in the EP6(or EP8) endpoint for data sent through serial port O(or serial portl). (In
the example below, serial port 1 is used)

‘¢ serial port 0 - HyperTerminal
File Edt View Cal Transfer Help

0= 5 DB
tttttttttt =

| pevce [EZUSE | [y o | Lomduen | 5 ERom | soect b |

Get Oew ‘ Get Conf | Get Fipes | Get Stnngs| Download | ‘ LQEEFRDM‘ URB Stat ‘ HOLD ‘ RUN

“end Req | Req |0x20 Value (0x0DO3 Index |0x0000 Length |0 Dir |0 OUT | HexBvtes |CO B4 04 81
Pipe| j Length |128 Packet Size Packets

Buk Trans | Pipe [0: Endpoint 20UT  v| Length [$12  HexBytes |75 -
Reset Pipe ‘ Fbort Fipe ‘ File Trans.. | Fipe |0: Endpoint 2 OUT -
Intertace lll_ AtSetting lu_

0050 40 E2 74 10 7B 00 7D 40 E4 FF FE 1Z 02 B2 90 10
000 00 ED FE 3A EE 3A 30 EO 05 75 3B 01 80 02 62 34
0070 3F OF 34 BE 3A 3B E4 FE SA EE 34 C3 54 40 &0 L5
o020 AF 24 7E 00 7C 10 7D 40 AB 3B 1Z 0QA 5C EE 2B 25
0050 24 FE 24 B0 E4 AF 3B 2E

Dowmload 2 bytes: addr=0

opoo 0z 07 F3

Donrnload 1Z bytes: addr=7f3

UUUU 78 7F E4 F& D& FD 75 81 41 0Z 06 4D

FiDovmload 17 bytes: addr=d403

0000 EB 9F FE& FO EA 9E 4Z FO ES 9D 42 FO E8 2C 45 FO
[loolo 2z

Toggle $051 Reset (00}

Dovmloading file: C:4CypressWUSB\Exauples\FHZLP\Case FRZ UART USE\FxZ UART HT.iic
Dovmload Successful: 7431 bytes downloaded

2 Address | Attributes Max Pkt Size Interval
¢ 3 =02 ( Out) 0x02 [Bulk ] 512 0
(04 [ Dut] 002 (Buk ] 512 i
‘onnected 0:00:51 Autodetect  Auto detect T 086 [In ] 002 [ Bulk ] 512 0

3. Asyou need to arm the data to be able to see it on the host side (using CyConsole),
Use a vendor command 0x10 (or 0x20) in case of serial port O (or serial port 1) to
arm it using the EP6(or EP8) BCHY/L registers.

(Serial port 1 is used, therefore vendor command used is 0x20)
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s EZ-USB Interface

Device |EZ-USB | [y ocear | Loaamwn | 5 EEPRom| Selectbon |

Get Dew | Get Conf | Get Pipes | Get Strings| Download | | LgEEPRDM| URE Stat | HOLD | RUN |

Req |0x20 Value |0xODO3 Inclex (020000 Lencth |0 Gir [0 DUT »| HexEytes [CO B4 04 81 0001 00 ~|

Pipe| ﬂ Lenth |128 Packet Size Packetz
Bulk Trans | Fipe [0: Endpoint 2 0UT = | Length [512 Hex Bytes |75 |

Reset Fipe | Abort Pipe | File Trans.. | Pipe ||]: Endpoint 2 OUT ﬂ

terface [0 AtSstting 0

oo7o  3F 0L 34 85 34 3B E4 FS 3A ES 34 C3 24 40 50 15 P
oogo  AF 34 T7E 00 7?C 10 7D 40 AR 3E 1Z 04 3C E& 3B 25

0050 3A FE 34 80 E4 AF 3B ZZ

Dowmnload 3 bytes: addr=0

gooo 0 07 F3

Dovmload 12 bytes: addr=71f3

gooo 78 YF E4 F& D8 FD 7L 81 41 0Z 06 4D

Download 17 bytes: addr=d403

0000 EE SF FE FO EAL 2E 4Z FO E® 3D 4& FO E& 3C 4F5 FO

oolo EE

Toggle 2051 Beset (00)

Downloading file: Ci\Cypress\USEWExamples\FHZLPYCase FxZ TART USBA\FHZ_UART _HT.iie
Dovmload Successful: 2431 bytes dovmloaded

Vendor Regquest (20) 0 bytes: wiWalue=d02 wlndex=0

oooo

4. After using the vendor command, you can do a Bulk IN transfer (from endpoint 6/8)
in CyConsole to see the data sent via hyperterminal.
(Serial Port 1 is used, so Bulk In Transfer done from EP8)
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The whole process is repeated after this, you would see the data getting stored after
the number of characters (as sent first )in the endpoint buffer. i.e. in this case you
would see the data after 10 bytes as shown in the figure.

‘w# EZ-USB Interface

Device |EZ-USB v| [ ocear | toadhen | s EEPROM | Select han |
Get Dew | Get Conf | Get Fipes | Get Strings | Diownload | | Lg EEFRDM| URE Stat | HaLo ‘ RLM |
‘end Req | Reg |0x20 ‘Value [0xODD3 Index [0x0000 Length |0 Dir [0 OUT | HexBytes |CO B4 04 81 00 01 00 ~|

Pipe| ﬂ Length (128 Packet Size Packets

Fipe |3: Endpoint 8 IN | Length |512 Hex Bytes |75 |

Reset Pipe | Hbort Pipe | File Trans.. | Pipe |3: Endpoint 8 IN j
Interface |0 LftSetting |0
Wendor Becquest (E0) 0 bytes: wWalue=d03 wlIndex=0 )
aooo

EBulk IN Transfer

Bulk IN success.

Buffer Contents

oooo  3F EE 0OA 15 EO 88 EF C8 30 37 61 61 &1 &1 &1 &1
oolo &1 61 61 &1 49 94 30 C3 EE FE BA EF BZ 3F E8 Aad
00zo0 EC 2 74 &4 Z7 57 BE® F3 C7 0OE EE DY 98 C7 3E A&
oo0z0 74 BEZ FF 11 47 4D DC 45 FSE 4B A7 53 7B 37 FE 94
o040 TA &0 E& A7 CD 6D 2C EEZ 6B Fe& 1D TA 18 35 6E 34
00E0 0Z 0OZ E& 9D DS AD EA 4D &5 ZZ2 CE V& 9C DF B3 &6
oos0  BE 8C 42 &0 &C 9Z &B &l &7 77 4F 1E EE 7E CE 10
o070 SE C9 16 44 F8 17 23 02 7E AB 78 032 4F 7E Cl1l 42
oog0 5l 4 g DE C8 CEH 6D 24 48 68 BY BC 90 DS 33 42
oos0 Z7 71 ZE D1 7A D32 28 44 EC 4D D& 9D El 2F 47 13
ooad D4 EZ 37 0% 9F 3¢ 50 E3 B7 46 EZ EZ 47 &F 3E E&
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To send data to Hyperterminal from FX2LP:

1. The data can be sent to the buffer using CyConsole Bulk OUT Transaction (in this
case to Endpoint 4).

¥ EZ-USB Interface

Devics |EZ-USB | [ cear | teasnin | 5 EEPROM | Sefest i |

Get Dew | Get Conf | Get Fipes | Get Strings| Download | | LgEEFRDM| URB %tat | HoLD | RUN |

wend Req | Req |Dx21 “alue |0x0D03 Index |0x0000 Lencth (O Dit (0 DUT «| HexBytes |[:l] B4 04 81 00 D1 I]I]ﬂ
Pipe | ﬂ Length |128 Packet Size Packets

| Fiee [1: Endpoint 4 0UT  +] Length [10 Hex Bytes |75 =]

Reset Pipe | Ahort Pipe | File Trans.. | Pipe |1: Endpoint 4 OUT ﬂ

ntertace [0 ARSetting o

0170 A2 AF F7 &2 49 ED EF FF 4B ZB B? &% D1 EF DC 7& .
0120 C&2 CE 4F 42 A7 41 2F E4 22 EZ FE 1I' DE 1& EO 47
0120 &C 96 EZ AB 4C CC 83 CC B7 BA DE 47 AE EZ 55 08
0la0 FA E9 EF 71 DE EE 28 327 D9 ES A4 RE EC 28 70 7JE
0l1BEO0 &1 Bl A0 BC FS FF 8D ZE BAL F1 AL EC AFZ A9 C1 E7
0lco E0 70 EC SE 7E A4 BO E& TE 7C 3Z FE 07 31 27 EZ
0lD0o BZ 39 EC &6 92 44 EE FC A2 DE 24 De OF &3 70 AD
01E0 8Z 82 4C 4C DF D8 EE Ce A5 37 91 DD 94 Cl1 52 72
OlF0 CB E& 2C 22 77 F7 49 00 €D EE 2F 8F D2 A5 00 00
Vendor Recuest (Z1) 0 bytes: wWalue=d03 wIndex=0

oooo

Bullk 0UT Transfer

Eulk 0UT success.

Buffer Contents

oooo 75 75 7?5 75 7E ?E 7E 7R 7L 7L

2. To trigger sending data, set the Tl flag for each serial port using the Vendor
Command 0x11 (or 0x21) for serial port O(or 1). Or you can write to the SBUF
register, which triggers the data flow. (In this example, Vendor command 0x21)

52 rial porto . i 9% EZ-USB Interface

Device  |EZ-USE | [y oear | woaaren | seerrom|

Get Dew | Get Conf | Gat Fipes | Gat Strings| Downlead | | LgEEFRDM|
Luuuuuuuuu =

Re [0x21 Walue [0x0D03 Index [0x0000 Length [0 Dir [0 OUT
Fipe | | Length [128 Packet Size |—
Bulk Trans | Pipe [1: Endpoint 4 0UT  ~| Length [10 Hex Bytes I?
Reset Pipe | FAbort Pipe ‘ File Trans.. | Pipe ’WI
iterface [0 Atsetting o

0190 E5C 96 EZ AR 4C CC 82 CC B7 Bi DE 47 AE BZ EE5 08
O0la0 FA 59 BF 71 DE EE 38 37 DP BEY A4 AR EC 58 70 7E
01B0 &1 Bl A0 BC F3 FF 8D OB BA Fl Ad ZC AZ A% C1 57
0lco EO 70 BC EE 7B Ad EO B& TE 7C 9z FE 07 21 27 EI
0100 BZ 3% EC &€& 92 44 BE FC A2 DE 34 De OF 63 70 AD
01E0 32 52 4C 4C DF D& EE Cé A5 37 31 DD 24 Cl 52 72
01F0 CEB E& 2C 23 77 F7 42 00 &> EE 2F EF D2 A% 00 00
Wendor Recuest (Z1) 0 bytes: wWalue=d03 wlndex=0
oooo

Bulk 0UT Transfer

BEulk 0UT success.

Buffer Contents

gooo 7?5 75 75 75 75 75 75 75 75 7S

Vendor Regquest (Z1) 0 bytes: wWalue=d02 wlndex=0

£ oooo

Connected 0:05:24 Auto detect 4800 &-N-1 UM
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3. Asthe Tl flag gets set, the ISR will start sending first ten bytes of data from EP2 (or
EP4) endpoint.

Note:

1. The code is only to introduce the concepts of external interrupts used, the use of
timers for the baud rate generation to run a serial port.

2. The code is checked using two computers.

3. For details on how to use and implement ISR for the Serial Port, please refer to the
code example: CE59058 — External Interrupts in FX2LP.

4. With the baud rate of 9600, the code does not work sometimes. If we take a lower
baud rate, the code works properly. These are issues with the timing signals, as
the actual baud rate of the serial ports is 9615 (with an error of .16 %) in FX2LP and
on the hyperterminal side its 9600. One can also try changing the cable.

For lower Baud Rate of 4807, TH1 register must be changed to TH1= 0x64; and
the hyperterminal baud rate selected should be 4800.
5. The Hyperterminal Settings :
Baud Rate: 9600
Flow Control: None (other settings remain as default)
And you can select the ASCII setup to echo the character on the terminal.
6. Please find the project attached.
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