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Gowin APB UART IP g S 4-1 A

jufll

'15

BF

1]

* 41 554k
Signal Name | 1/O Width Description
uclk input 1 UART clock source
urstn input 1 UART system reset; active low
dma_rx_ack [input 1 DMA RX acknowledgement
dma_rx_req |output 1 DMA RX request
dma_tx_ack |input 1 DMA TX acknowledgement
dma_tx _req |output 1 DMA TX request
paddr input [5:2] APB address bus
pclk input 1 APB clock, used to time all the bus transfers
penable input 1 APB enable signal
presetn input 1 APB reset signal; active low
psel input 1 APB select signal
When set to 1, this signal indicates that the slave device has been
selected by the APB bridge and that a data transfer is required.
pwdata input [31:0] APB write data bus
pwrite input 1 APB transfer direction signal
This signal indicates a write access when high and a read access
when low.
prdata output [31:0] APB read data bus
pready output 1 APB ready signal
pslverr output 1 APB slave error signal
uart_ctsn input 1 Modem clear to send (CTS); active low
IPUG1209-1.0 9(35)




Signal Name | 1/O Width Description
uart_dcdn input 1 Modem data carrier detect; active low
uart_dsrn input 1 Modem data set ready; active low
uart_rin input 1 Modem ring indicator; active low
uart_sin input 1 UART serial input data
When there is no communication, uart_sin stays at 1.
uart_dtrn output 1 Modem data terminal ready; active low
uart_intr output 1 UART interrupt signal
uart_out1n output 1 UART user-defined output 1; active low
uart_out2n output 1 UART user-defined output 2; active low
uart_rtsn output 1 Modem request to send (RTS); active low
uart_sout output (1 UART serial output data
When there is no communication, uart_sout stays at 1.
IPUG1209-1.0 10(35)




5 FHic E

5 FHEEE

FH P 0] DATE & 22 S AR =R A (1 IP Core Generator T.E., iEH B E Gowin APB
UART IP.

R AL “Tool > IP Core Generator’sf, T H =« ”, 47T IP Core Generator, IP %
F ik $"Soft IP Core > Microprocessor System > Peripheral > APB UART 1.0".
Gowin APB UART IP S BC & & 5-1 ATz«
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5 Fmic E

5-1 FEBECE
A IP Customization ? >
APB UART %
g
General
Device: |GW5AST-138 | Device Version:
Part Number: |GWSAST—L\I’138FPGB?6AC1;’ID| Language: Verilog w
File Name: |apb_uar‘t | Module Name: |APBE_UART Top
= g o sk
dima_o_mg —= - . __ : : .
o s ¢ ek Create In: RefDesign\DK_START GW3SAST138 V1.0\apb uart\src\apb uart
dina b o [
— i 5] )
— et pretata|31:0] [l Options
— penable prasdy —
FIFO
= presen piven ==
— e FIFO Depth: |16 Byte ~
wart d i f——
e preecdata 3110
— reariie Lintr [ CIOCI‘C
— e it ctan wart outln [—e Same Clock Source (UCLK and PCLK)
= uart dedn  outn j—fpe
* wait dom DMA
ftorkn -
— wart rin Enable DMA
— a4 1 sout —-

e IGTAC B R U0 R s

e FIFO Depth: k1% FIFO Fl4ZUk FIFO IR, W UARLE N 16, 32, 64 1 128 Byte, #k
IME N 16 Byte.

e Same Clock Source (UCLK and PCLK): Gowin APB UART 1] UCLK 5 PCLK &% BA
FRF BB, WiRIE R iZiE T, UCLK ffH PCLK B8, BRilaik.

e Enable DMA: Gowin APB UART 253 #F DMA Ijfg. Uik | Enable DMA, i
APB UART % £F DMA IhfE, ERIAAAE.,

IPUG1209-1.0 12(35)




6 2 e 1

6.1 T 17 s

6.1 FfFe%
6.1.1 FiFagHiik

6 miztRE

Gowin APB UART IP [ 251788 5 X 6-1 flix. Gowin APB UART IP 251788 %€ M A7
F-...\lib\driver\apb_uart.h.

% 6-1 FFR/ENX
bl R B ik
0x00 IDREV ID RUEAT 2547 4%
0x04~0x0C - N
0x10 CFG T i B 2 A7 2
0x14 OSCR TSR ) A A7 25
0x18~0x1C - (7NE
0x20 DLAB =0
RBR B g A A (R
THR RIERFFA AR (A5)
DLAB = 1
DLL S ARVBIAT A8 BRI R
0x24 DLAB =0
IER Hh A e AT A7
DLAB = 1
DLM Iy BT A% B e A R
0x28 IR Tl R AR B
FCR FIFO #ilarfrds (H'5)
0x2C LCR 2R B s ) 25 A7 75
IPUG1209-1.0 13(35)




6 Z e

6.1 T 17as

bt F AR R

0x30 MCR U ) AR T 5 42 ) B A7
0x34 LSR LIRS A7 A%

0x38 MSR A T R P B IR S A A AR
0x3C SCR HAF AR

DL & PR IR Gowin APB UART IP 27158852 X,
AT A R YEREE S a0 T

RO: Read-only
WOQO: Write-only
R/W: Readable and writable
W1C: Write 1 to clear
RC: Read clear

6.1.2 ID F{ETTH1E2E (0x00)
ID FMEAT T A7 28 T ORAF ID AMEIT dR s, WIGRIEARE T R RAS . 1D FUETT 274748 7€

SR 6-2 fioR.
% 6-2 1D MEI] FFaa
Name Bit Type Description Reset
ID 31:16 RO ID number for UART 0x0001
Major 15:4 RO Major revision number Revision dependent
Minor 3.0 RO Minor revision number Revision dependent

6.1.3 EHALEFF:F (0x10)
R B 25 17 28 52 LN 6-3 P

*63BUHEETHFSR
Name Bit Type | Description Reset
- 31:2 |- Reserved 0x00
FIFO_DEPTH 1:0 RO The depth of RXFIFO and TXFIFO Configuration dependent

0: 16-byte FIFO
1: 32-byte FIFO
2: 64-byte FIFO
3: 128-byte FIFO

6.1.4 TRETHIFFRE (0x14)
St SRR 2 1 25 7 9 5 LN 6-4 T

IPUG1209-1.0
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6 e 6.1 TFIEAR
® 6-4 L RAHITH F R

Name | Bit Type | Description Reset

- 31:5 |- Reserved 0x0

OSC |4:0 R/W | Over-sample control 0x10

The value must be an even number; any odd value writes to this field

will be converted to an even value.
OSC = 0: The over-sample ratio is 32
OSC < 8: The over-sample ratio is 8

8 < OSC < 32: The over-sample ratio is OSC

6.1.5 FEWERFEFRE (¥ DLAB=0) (0x20)
LR A SR RS R, FIFO RxUA BUFFER K3k, FIFO #5175 Bit0

fii (FIFOE) #&HilixpiFX ik . 4 FIFOE A 1 B (FIFO B , B EarZa8h
RXFIFO; 4 FIFOE Jy 0 i (BUFFER #E3) , NG ap A8 N — N g frIX . s
ar A7 as € AL 6-5 s .

*® 6-5 HWEAFFR (5 DLAB=0)

Name Bit Type Description Reset
- 31:8 Reserved 0x0
RBR 70 RO Receive data read port 0x0

6.1.6 X XFRIFHFFSRE (3 DLAB=0) (0x20)

RIEARFF A2 AFE PR, FIFO #5301 BUFFER f%30. FIFO % %747 251 Bit0
fir (FIFOE) #%ilix A1), 24 FIFOE A 11 (FIFO B , RiXfRIFZFaERN
TXFIFO; ¥4 FIFOE A0 i (BUFFER #i30) , KIEMRFEFFABW/A—NTHEA X KK
FFF A28 X W3R 6-6 FTr

< 6-6 KiIERIHFFFR (3 DLAB=0)

Name Bit Type Description Reset

- 31:8 Reserved 0x0

THR 7:0 WO Transmit data write port 0x0
6.1.7 HE{EREF fFe8 (X DLAB=0) (0x24)

Hh {3 e A7 A7 2 8 L ANER 6-7 FT
% 6-7 U fEREF 772% (X DLAB =0)

Name Bit Type | Description Reset
- 314 |- Reserved 0x0
EMSI 3 R/W | Enable modem status interrupt 0x0
IPUG1209-1.0 15(35)




6 Yk 6.1 FFIE2e

Name Bit Type | Description Reset

EMSI 3 R/W | The interrupt asserts when the status of one of the following occurs: | 0x0
The status of modem_rin, modem_dcdn, modem_dsrn or
modem_ctsn (If the auto-cts mode is disabled) has been changed.
If the auto-cts mode is enable (MCR bit4 (AFE) = 1), modem_ctsn
would be used to control the transmitter.

ELSI 2 R/W [ Enable receiver line status interrupt 0x0
ETHEI (1 R/W | Enable transmitter holding register interrupt 0x0
ERBI 0 R/W | Enable received data available interrupt and the character timeout | 0x0

interrupt

0: Disable

1: Enable

6.1.8 B FHEREBEILFT (¥ DLAB=1) (0x20)

IIIAT 2 A B E TR AE, T A APB UART B8 (UCLK) 72 A RAFE T
b, BB RS EBARAE RN 16 AL (2 DNFT) , A SRR IR S R ARG
BT o AN AT 2 A AT 0 RUEAE 1 A1 65535 (28-1) [, HFE 1 fil 65535,
I BB 2 B A AT E X Wk 6-8 Bl

< 6-8 FPFERREBYFET (¥ DLAB=1)

Name Bit Type Description Reset
- 31:8 - Reserved 0x0
DLL 7:0 R/W Least significant byte of the Divisor Latch 0x1

6.1.9 B EERSAAFT (¥ DLAB=1) (0x24)

IIBRBAAT B B = A AT ORAT O AE . FH T M UART BFEPJE (UCLKD F=A AR 4
OISR B B m A AT I RN N 16 60 (2 ANETD B AT IRAE 0 B AT 28 1 B e AR
o PR RS B A BT I BUEAE 1 A1 65535 (2'6-1) ZJA], A1FE 1 A165535. 734
BT 45 B¢ o A T 8 LR 6-9 B

F 69 PP ERESAYFET (¥ DLAB=1)

Name Bit Type Description Reset
- 31:8 - Reserved 0x0
DLM 7:0 R/W Most significant byte of the Divisor Latch 0x0

6.1.10 hHETIR A FFeE (0x28)
F T A 2 N FE 6-10 iR, IR SIS IR 6-11 Bk,

IPUG1209-1.0 16(35)




6 2 e

6.1 FF17as

7 6-10 FHHTIRSIFHFHR
Name Bit Type |Description Reset
- 31:8 |- Reserved 0x0
FIFOED 7:6 RO FIFOs enabled 0x0
These two bits are 1 when bit0 of the FIFO Control Register
(FIFOE) is set to 1
- 5:4 - Reserved 0x0
INTRID 3:0 RO Interrupt 1D 0x1
See table 6-11 for encodings

= 6-11 FPETIEHI 2R

Interrupt Identification Register

Bit3 [Bit2

Bit1

Bit0

Interrupt Source

Priority | Interrupt Type Description

Level

Interrupt Reset Method

0 0

0

1

None None None

None

0 1

1

0

1 Receiver Line |Overrun errors, parity
status errors, framing errors, or
line breaks

Read the Line Status
Register (LSR)

2 Received data | If FIFOE is disabled, there
available is one received data
available in the RBR.

If FIFOE is enabled, the
numbers of received data
available reach the trigger
level (RFIFOT).

The interrupt signal will stay
active until the number of
data available becoming
smaller than the trigger
level.

Read the Receiver
Buffer Register (RBR)

2 Character When FIFOE is enabled
timeout and no character has been
removed from or input to
receive FIFO and there is at
least one character in
receive FIFO during the last
four character times.

Read the Receiver
Buffer Register (RBR)

3 Transmitter If FIFOE is disabled, the 1-

HoId_ing byte THR is empty.
Register empty

Write the Transmitter
Holding Register (THR)
or Read the Interrupt

IPUG1209-1.0
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6 2 a1

6.1 T 17as

Interrupt Identification Register

Interrupt Source

Interrupt Reset Method

One of the following events
occurred: Clear To Send
(CTS), Data Set Ready
(DSR), Ring Indicator (RI),
or Data Carrier Detect

iOri Interrupt Type o
Bit3 |[Bit2 |Bit1 |Bito | ronity P IYPE 1 Description
Level
0 0 1 0 3 Transmitter If FIFOE is enabled, the Identification Register
HOld.mg whole 16-byte transmit (IIR).
Register empty )
FIFO is empty.
0 0 0 0 4 Modem status | The Modem Status Register | Read the Modem Status
(MSR) bit [3:0] is not O. Register (MSR)

(DCD)
6.1.11 FIFO =& 537 (0x28)
FIFO %l %7 £7 a5 € X Wk 6-12 fios.
% 6-12 FIFO #ZH|&F 788

Name Bit Type | Description Reset

- 31:8 |- Reserved 0x0

RFIFOT 7:6 WO | Receiver FIFO trigger level 0x0
Please refer to table 6-13

TFIFOT 5:4 WO | Transmitter FIFO trigger level 0x0
Please refer to table 6-14

DMAE 3 WO DMA enable 0x0
0: Disable
1: Enable

TFIFORST (2 WO | Transmitter FIFO reset 0x0
Write 1 to clear all bytes in the TXFIFO and resets its counter.
The Transmitter Shift Register is not cleared.
This bit will automatically be cleared.

RFIFORST |1 WO | Receiver FIFO reset 0x0
Write 1 to clear all bytes in the RXFIFO and resets its counter.
The Receiver Shift Register is not cleared.
This bit will automatically be cleared.

FIFOE 0 WO FIFO enable 0x0
Write 1 to enable both the transmitter and receiver FIFOs.
The FIFOs are reset when the value of this bit toggles.

IPUG1209-1.0 18(35)




6 2 e i 1

6.1 FF17as

B2 FIFO fih % 2% ) e X ank 6-13 s
3= 6-13 U FIFO & 5 51

RXFIFO Trigger Level

RFIFOT Value
16-byte RXFIFO | 32-byte RXFIFO [ 64-byte RXFIFO 128-byte RXFIFO
0 Not empty Not empty Not empty Not empty
1 More than 3 More than 7 More than 15 More than 31
2 More than 7 More than 15 More than 31 More than 63
3 More than 13 More than 27 More than 55 More than 111

K% FIFO fi & o & LNk 6-14 Frows
3= 6-14 %&3% FIFO f & %5

TXFIFO Trigger Level

TFIFOT Value
16-byte TXFIFO | 32-byte TXFIFO | 64-byte TXFIFO 128-byte TXFIFO
0 Not full Not full Not full Not full
1 Less than 12 Less than 24 Less than 48 Less than 96
2 Less than 8 Less than 16 Less than 32 Less than 64
3 Less than 4 Less than 8 Less than 16 Less than 32

6.1.12 &k RITHIF FE (0x2C)
28 B 8 25 A7 B8 52 LN 6-15 P .

& 6-15 ERIZHIH 75

Name Bit Type | Description Reset
- [31:8] |- Reserved 0x0
DLAB 7 R/W | Divisor latch access bit 0x0
BC 6 R/W | Break control 0x0
SPS 5 R/W Stick parity 0x0

1: Parity bit is constant 0 or 1, depending on bit4 (EPS).

0: Disable the sticky bit parity.

Please refer to table 6-16.
EPS |4 RW | Even parity select 0x0

1: Even parity (an even number of logic-1 is in the data and parity

bits).

0: Odd parity.

Please refer to table 6-16.
PEN 3 R/W | Parity enable 0x0
IPUG1209-1.0 19(35)




6 Ytk 6.1 FF1E2e

Name Bit Type | Description Reset

PEN 3 R/W | When this bit is set, a parity bit is generated in transmitted data 0x0
before the first STOP bit and the parity bit would be checked for the
received data.

Please refer to table 6-16.

STB 2 R/W | Number of STOP bits 0x0
0: 1 bits

1: The number of STOP bit is based on the WLS setting
When WLS = 0, STOP bit is 1.5 bits

When WLS =1, 2, 3, STOP bit is 2 bits

WLS 1:0 R/W | Word length setting 0x0
0: 5 bits
1: 6 bits
2: 7 bits
3: 8 bits

TR I I E LU 6-16 TR .

*® 6-16 BRI AIEEE
PEN (bit3) SPS (bit5) EPS (bit4) Parity Bit
0 X X No parity bit
1 0 0 Parity is odd
1 0 1 Parity is even
1 1 01 Parity bit is always 1
1 1 Parity bit is always 0

6.1.13 FHIE R ITHI S FES (0x30)

e R B 2R AR AL, U R AR SR A S, DU IR AT [ S

R R S 2 1 PR AR 5 N 617 T
% 6-17 HHRAR S TR

Name Bit Type Description Reset

- 316 |- Reserved 0x0

AFE 5 R/W Auto flow control enable 0x0
0: Disable

1: The auto-CTS and auto-RTS setting is based on the RTS bit
setting:

When RTS = 0, auto-CTS only

When RTS =1, auto-CTS and auto-RTS

IPUG1209-1.0 20(35)
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6.1 FF17as

Name

Bit

Type

Description Reset

LOOP

R/W

0: Disable
1: Enable

Enable loopback mode 0x0

OouT2

R/W

This bit controls the uart_out2n output.
0: The uart_out2n output signal will be driven HIGH
1: The uart_out2n output signal will be driven LOW

User-defined output 2 0x0

OouT1

R/W

User-defined output 1

This bit controls the uart_out1n output.

0: The uart_out1n output signal will be driven HIGH
1: The uart_out1n output signal will be driven LOW

0x0

RTS

R/W

Request to send

This bit controls the modem_rstn output

0: The modem_rstn output signal will be driven HIGH
1: The modem_rstn output signal will be driven LOW

0x0

DTR

R/W

Data terminal ready

This bit controls the modem_dtrn output.

0: The modem_dtrn output signal will be driven HIGH
1: The modem_dtrn output signal will be driven LOW

0x0

6.1.14 ZEIRSEFFET (0x34)

LIRS A A A, R AR S AR AR RS
LIRS A A7 4 08 (K 6-18

% 6-18 KBRS T e

Name

Bit

Type

Description

Reset

31:8

Reserved

0x0

ERRF

RO

Error in RXFIFO

In the FIFO mode, this bit is set when there is at least one parity
error, framing error, or line break associated with data in the
RXFIFO. Itis cleared when this register is read and there is no more
error for the rest of data in the RXFIFO

0x0

TEMT

RO

Transmitter empty

This bit is 1 when the THR (TXFIFO in the FIFO mode) and the
Transmitter Shift Register (TSR) are both empty. Otherwise, it is
zero.

Ox1

THRE

RO

Transmitter Holding Register empty

Ox1

IPUG1209-1.0
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6.

1 Fe

Name Bit Type | Description Reset

THRE |5 RO This bit is 1 when the THR (TXFIFO in the FIFO mode) is empty. 0x1
Otherwise, it is zero.

If the THRE interrupt is enabled, an interrupt is triggered when
THRE becomes 1.

LBreak |4 RO Line break 0x0
This bit is set when the uart_sin input signal was held LOW for
longer than the time for a full-word transmission. A full-word
transmission is the transmission of the START, data, parity, and
STOP bits. It is cleared when this register is read.

In the FIFO mode, this bit indicates the line break for the received
data at the top of the RXFIFO.

FE 3 RO Framing error 0x0
This bit is set when the received STOP bit is not HIGH. It is cleared
when this register is read.

In the FIFO mode, this bit indicates the framing error for the
received data at the top of the RXFIFO.

PE 2 RO Parity error 0x0
This bit is set when the received parity does not match with the
parity selected in the LCR [5:4]. It is cleared when this register is
read.

In the FIFO mode, this bit indicates the parity error for the received
data at the top of the RXFIFO.

OE 1 RO Overrun error 0x0
This bit indicates that data in the Receiver Buffer Register (RBR) is
overrun.

DR 0 RO Data ready 0x0
This bit is set when there are incoming received data in the Receiver
Buffer Register (RBR). It is cleared when all of the received data are
read.

6.1.15 BHI R ERR RS FFS (0x38)
R 1 M SRS A AR A E XK 6-19 P
*® 6-19 FERIBBARREF F8

Name Bit Type |Description Reset

- 31:8 |- Reserved 0x0

DCD |7 RO  |Data carrier detect 0x0
0: The modem_dcdn input signal is HIGH.

IPUG1209-1.0 22(35)




6 e 6.2 DRk %L
Name Bit Type | Description Reset
DCD 7 RO 1: The modem_dcdn input signal is LOW. 0x0
RI 6 RO Ring indicator 0x0
0: The modem_rin input signal is HIGH.
1: The modem_rin input signal is LOW.
DSR 5 RO Data set ready 0x0
0: The modem_dsrn input signal is HIGH.
1: The modem_dsrn input signal is LOW.
CTS 4 RO Clear to send 0x0
0: The modem_ctsn signal is HIGH.
1: The modem_ctsn signal is LOW.
DDCD |3 RC Delta data carrier detect 0x0
This bit is set when the state of the modem_dcdn input signal has
been changed since the last time this register is read. Otherwise, it
is zero.
TERI 2 RC Trailing edge ring indicator 0x0
This bit is set when the state of the modem_rin input signal has
been changed from LOW to HIGH since the last time this register is
read.
DDSR |1 RC Delta data set ready 0x0
This bit is set when the state of the modem_dsrn input signal has
been changed since the last time this register is read.
DCTS |0 RC Delta clear to send 0x0
This bit is set when the state of the modem_ctsn input signal has
been changed since the last time this register is read.
6.1.16 EFFFE (0x3C)
I3 17 9% 5 SLNEE 6-20 oz
* 620 EHFEFFHR
Name | Bit Type | Description Reset
- 31:8 |- Reserved 0x0
SCR |7:0 R/W | An one-byte storage register with no UART related function; available [ 0x0

to software with no usage restrictions.

6.2 IR Th R 3

IPUG1209-1.0
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6 Z e

6.2 JKBN K

¥

6.2.1 SXZf R 34

Gowin APB UART IP IRz} R

g LNk 6-21 fiis. Gowin APB UART IP IREh R 3¢

M AZF.. \lib\driver\apb_uart_driver.h il apb_uart_driver.c.

& 6-21 IRENER HE X

Iz eR 3

ik

apb_uart_get_capabilities

L APB UART Xz ¥ DhEE(E B

apb_uart_initialize

¥iiE4e APB UART #2211

apb_uart_uninitialize

1% APB UART #11

apb_uart_power_control

fa7€ APB UART #22 H [ D e 20

apb_uart_send

KIEHIEE] APB UART Jikse

apb_uart_receive

M APB UART #2205 28 B2 i £ s

apb_uart_transfer

i APB UART 42 A& i B df

apb_uart_get_txcount

FRALAPB UART $% F A& Bt i B0

apb_uart_get_rxcount

FRAL APB UART 2 RS 1 B0

apb_uart_control

fc B APB UART # LGB E, AT TE E IHRATE

apb_uart_get_status

FREL APB UART 2 PR

apb_uart_set modem_control

4] APB UART B2 L1 ] 18 o8 4% | 2R IR AS

apb_uart_get_modem_status

SREL APB UART 42 1R 1l g 1 B 4% il 2R RDIR AS

apb_irq_handler

APB UART i ab ¥ 2

apb_uart_dma_tx_event

APB UART DMA % 3% 544

pab_uart dma_rx_event

APB UART DMA it 4

DU &5 PR A

APB UART JIR5) € X o

6.2.2 apb_uart_get_capabilities

apb_uart_get_capabilities ¢

PRHUE XNk 6-22 Fios.

# 6-22 apb_uart_get_capabilities ER¥E X
Y APB_UART_CAPABILITIES apb_uart_get_capabilities (APB_UART_RESOURCES
*apb_uartx)
A FRHLAPB UART BK#) [ D) Re 5
s% apb_uartx: 15[ APB_UART_RESOURCES % #1154t
IR[EE APB UART I3 1 D) Ref5E 5.

6.2.3 apb_uart_initialize

apb_uart_initialize p# e a0 6-23 Ais.

IPUG1209-1.0
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6.2 XE R 5L

% 6-23 apb_uart_initialize BREIE X

int apb_uart_initialize (APB_UART_SignalEvent_t cb_event,

R APB_UART_RESOURCES *apb_uartx)

izpy Vi1 APB UART 11

- cb_event: #E[7 APB_UART_SignalEvent [a] i & %1 F54%F
apb_uartx: 1§\ APB_UART_RESOURCES #5184t

1R[EME IFRAESAT R R, R B — D UE

6.2.4 apb_uart_uninitialize
apb_uart_uninitialize F&%0E LW 6-24 Fix.

# 6-24 apb_uart_uninitialize BH¥IE X

[REY int apb_uart_uninitialize (APB_UART_RESOURCES *apb_uartx)
iU 1%, APB UART #21

S apb_uartx: 11 APB_UART_RESOURCES % #4154t
1R[EME IMBRAESATRI R, R\ DU

6.2.5 apb_uart_power_control
apb_uart_power_control B#5E X & 6-25 Ain.

% 6-25 apb_uart_power_control ER¥E X

& int apb_uart_power_control (APB_UART_POWER_STATE state,
- APB_UART_RESOURCES *apb_uartx)
EiE:pu a2 APB UART #2111 I FERE0
state: APB UART #z [ D#ERs, H4E:
e APB_UART_POWER_FULL: to set up peripherals for data transfers, enable
interrupts and DMA
S e APB_UART_POWER_LOW: to enable power-saving
e APB_UART_POWER_OFF: to terminate pending data transfers and disable
peripherals, related interrupts and DMA
apb_uartx: 1§ APB_UART_RESOURCES % ¥4 54t
R[E{E WER R AEPAT R R, R B — M E

6.2.6 apb_uart_send
apb_uart_send B E L WK 6-26 FR.

# 6-26 apb_uart_send EREENX

A int apb_uart_send (const void *data, unsigned int num, APB_UART_RESOURCES
- *apb_uartx)
IPUG1209-1.0 25(35)
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6.2 XE R 5L

iR KiEHHEF] APB UART K% 8

data: B[ KIEHIE A7 X R E!
S num: RIEEHE K

apb_uartx: £ APB_UART_RESOURCES 45tk 4t
IR[EE MR RAPITHIR, RE—NHH.

6.2.7 apb_uart_receive
apb_uart_receive FRHUE XN 6-27 s

#z 6-27 apb_uart_receive ER¥E X

int apb_uart_receive (void *data, unsigned int num, APB_UART_RESOURCES

RE *apb_uartx)
ik M APB UART #ZUSt #3 Kt
data: fi Al S B e A7 X 4R £
S num: SRR R
apb_uartx: 517 APB_UART_RESOURCES &5k 454t
R[EME MR RAEPATH R, R E— A

6.2.8 apb_uart_transfer
apb_uart_transfer s e X W5 6-28 i,

%% 6-28 apb_uart_transfer ER¥E X

int apb_uart_transfer (const void *data_out, void *data_in, unsigned int num,

RE APB_UART_RESOURCES *
A B apb_uartx)

ik it APB UART 5 &4 s

data_out: 8 [A K IEEIE A7 X FIFe 4t
% data_in: & 4RSI 2247 X I FR £
= num: AREEE K

apb_uartx: 11 APB_UART_RESOURCES % #1454t
REME WRRAEPATH R, R E—E.

6.2.9 apb_uart_get_txcount
apb_uart_get_txcount P& UE LU 6-29 FTR.

# 6-29 apb_uart_get_txcount eR¥E X

E%id) unsigned int apb_uart_get_txcount (APB_UART_RESOURCES *apb_uartx)

iU FRILAPB UART $2 F1R 16 54 1) i

S apb_uartx: 1[5 APB_UART_RESOURCES % #{A 4t

R[E{E APB UART 5 J5 — IRPAT RIEAE RIS, KIRHHE ) HE
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6.2.10 apb_uart_get_rxcount

apb_uart_get_rxcount B%{ e X % 6-30 Aris.

% 6-30 apb_uart_get_rxcount ER¥E X

I %id] unsigned int apb_uart_get_rxcount (APB_UART_RESOURCES *apb_uartx)
G IR APB UART 2 80 1 80

S apb_uartx: 1§17\ APB_UART_RESOURCES #5184t

REME APB UART i Ja — X PATHM AL, el I EicE:

6.2.11 apb_uart_control

apb_uart_control B4 E X Wk 6-31 Fir.

#z 6-31 apb_uart_control ER¥EX

Y int apb_uart_control (unsigned int control, unsigned int arg, APB_UART_RESOURCES
- *apb_uartx)
ik MCE APB UART # LMK E, ATHRE M#ERAE
control: APB UART 3K#)# 11 1) — P B 5 AT 1) — P F
¥ arg: 15 7E BB BURIER I ING &
apb_uartx: 1E[i APB_UART_RESOURCES % #1154t
R[E{E WRKEPAT IR, & [ — M UE

“control”fl“arg” ¥ B 5 #/E N3k 6-32 iR
#= 6-32 Control Settings and Operations

Options for control

arg specifies

Settings or operations

Operation modes (Bits: 0~7)

APB_UART_MODE_ASYNCHRONOUS baudrate Sets to be asynchronous
UART mode
APB_UART_MODE_SYNCHRONOUS MASTER baudrate Sets to the synchronous
master mode with clock
signal generation
APB_UART_MODE_SYNCHRONOUS_SLAVE Sets to the synchronous
slave mode with external
clock signal
APB_UART_MODE_SINGLE_WIRE baudrate Sets to the single-wire (half-
duplex) mode
APB_UART_MODE_IRDA baudrate Sets to the infra-red data
mode
APB_UART_MODE_SMART_CARD baudrate Sets to the Smart Card

mode

Data bit (Bits: 8~11)

IPUG1209-1.0
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Options for control

arg specifies

Settings or operations

APB_UART_DATA_BITS 5

Sets to 5 data bits

APB_UART_DATA_BITS 6

Sets to 6 data bits

APB_UART_DATA_BITS 7

Sets to 7 data bits

APB_UART_DATA_BITS_8

Sets to 8 data bits

APB_UART_DATA_BITS_9

Sets to 9 data bits

Parity bit (Bits: 12~13)

APB_UART_PARITY _NONE

Sets to no parity (default)

APB_UART_PARITY_EVEN

Sets to even parity

APB_UART_PARITY_ODD

Sets to odd parity

Stop bit (Bits: 14~15)

APB_UART_STOP BITS_1

Sets to 1 stop bit (default)

APB_UART_STOP_BITS_2

Sets to 2 stop bits

APB_UART STOP BITS 1 5

Sets to 1.5 stop bits

APB_UART STOP BITS 0 5

Sets to 0.5 stop bits

Flow control (Bits: 16~17)

APB_UART_FLOW_CONTROL_NONE

Sets to have no flow control
signal (default)

APB_UART_FLOW_CONTROL_RTS

Sets to use the RTS flow
control signal

APB_UART_FLOW_CONTROL_CTS

Sets to use the CTS flow
control signal

APB_UART_FLOW_CONTROL_RTS_CTS

Sets to use the RTS and
CTS flow control signal

Clock parity (Bit: 18)

APB_UART_CPOLO

CPOL=0 (default):
Data are captured on the
rising edge

APB_UART_CPOLI1

CPOL=1:
Data are captured on the
falling edge

Clock phase (Bit: 19)

APB_UART_CPHAO

CPHA=0 (default):
Data are sampled on the
first edge

APB_UART_CPHA1

CPHA=1:
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Options for control

arg specifies

Settings or operations

APB_UART_CPHA1

Data are sampled on the
second edge

Other operations (Bits: 0~19)

APB_UART_SET_DEFAULT TX_VALUE

transmit value

Sets the default transmit
value

APB_UART_SET_IRDA_PULSE

0=3/16 of bit
period

Sets the IrDA pulse value in
ns

APB_UART_SET_SMART_CARD_GUARD_TIME

number of bit
periods

Sets the Smart Card guard
time

APB_UART_SET_SMART_CARD_CLOCK

0=Clock not set

Sets the Smart Card clock in
Hz

APB_UART_CONTROL_SMART_CARD_NACK O=disable; Enables or disables the
1=enable Smart Card NACK
generation
APB_UART_CONTROL_TX O=disable; Enables or disables the
1=enable transmitter
APB_UART_CONTROL_RX O=disable; Enables or disables the
1=enable receiver
APB_UART_CONTROL_BREAK O=disable; Enables or disables
1=enable continuous break

transmission

APB_UART_ABORT_SEND

Aborts the send operations

APB_UART_ABORT_RECEIVE

Aborts the receive operation

APB_UART_ABORT_TRANSFER

Aborts the transfer operation

6.2.12 apb_uart_get_status

apb_uart_get_status B&¥e X an#% 6-33 fiis .

% 6-33 apb_uart_get_status REE X

[REY APB_UART_STATUS apb_uart_get_status (APB_UART_RESOURCES *apb_uartx)
ik KA APB UART % PR AS

S apb_uartx: 1E[i APB_UART_RESOURCES % #4154t

REE APB UART % I ) 24 FiPIRZS

6.2.13 apb_uart_set_modem_control

apb_uart_set_modem_control % E LW 6-34 iR,

#z 6-34 apb_uart_set_modem_control EH¥IE X

[RE

int apb_uart_set_modem_control (APB_UART_MODEM_CONTROL control,
APB_UART_RESOURCES *apb_uartx)
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46 APB UART 2 L1 B H1 R 1 284% 2 IR S

control:  JH Al URE TR il gt i 2% A4 I 2, P I LA -
e APB _UART_RTS_CLEAR: to deactivate RTS

e APB_UART_RTS_SET: to activate RTS
e APB_UART_DTR_CLEAR: to deactivate DTR

e APB_UART DTR_SET: to activate DTR
apb_uartx: [\ APB_UART_RESOURCES % #1154t

RE1E

IR R AEPATHI R, IR BN E.

6.2.14 apb_get_modem_status
apb_uart_get_modem_status i€ XU 6-35 .

#z 6-35 apb_uart_get_modem_status EREE X

EA int apb_uart_set_modem_control (APB_UART_MODEM_CONTROL control,
APB_UART_RESOURCES *apb_uartx)

i::3U FRHL APB UART 2 [ (148 i fife 18 25 4% 1) 42 [P IR S

S apb_uartx: 1§17\ APB_UART_RESOURCES #5184t

SEEE APB UART # I {RIFI I 28 1 2 1 24 miAR A

6.2.15 apb_uart_irq_handler
apb_uart_irq_handler B % E X i3 6-36 fr.

% 6-36 apb_uart_irq_handler BRI E X

JREY void apb_uart_irqg_handler (APB_UART_RESOURCES *apb_uartx)
ik APB UART Wi ab # 727

S apb_uartx: [ APB_UART_RESOURCES 4t {A ftf54t

BREE W

6.2.16 apb_uart_dma_tx_event
apb_uart_dma_tx_event g ¥E X W€ 6-37 A,

% 6-37 apb_uart_dma_tx_event ER¥E X

void apb_uart_dma_tx_event (unsigned int event, APB_UART_RESOURCES

RE *apb_uartx)
R APB UART DMA TX 4
s event: DMA TX Fff
apb_uartx: 1§ APB_UART_RESOURCES £tk [t %t
R[E{E y
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6.2.17 apb_uart_dma_rx_event

apb_uart_dma_rx_event BR¥E LU 6-38 FTw.
#z 6-38 apb_uart_dma_rx_event ER¥E X

Y void apb_uart_dma_rx_event (unsigned int event, APB_UART_RESOURCES
- *apb_uartx)

iR APB UART DMA RX {4

P event: DMA RX Ff4

= apb_uartx: #87i APB_UART _RESOURCES &:#fAk 1a %t

R[E{E T
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7 Mz

71&E

WH APB UART K42 IRUTT Fis:
o JHEE: 38400
o K. 811
o KINI: T
o (I %L: 1
L /fﬁirf .
IR B
1. VB LR 7745 1) DLAB £ 1.

2. BB B T B A B 7R o AU 5 B ey B R 1T A AR A, FETRR I APB UART

o /MFifti= UCLK / (i E 45 % x OSCR)
e OSCR HIERINE N 16,
3. WP E LR 742 () DLAB {9 0.
U 2 Y B LR T 2R AL
1. R B PEN =0,
2. WEEIN 1 %E STB =0
3. WEFKKS A E WLS =3,
7.2 Z1IEHHE
#it APB UART R3%%He (25 800 F FrR, L3S A S DMA Fi{d FH DMA 775
7.2.1 HIEfEH (ANER DMA)

1. W& FIFO =% 74+ 1) FIFOE £z, 5 FIFO.
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2. Ff5 FIFO %, Rz IaS#H 740 THRE 2, H2IHAN 1.
3. ﬁﬁ%%%%ﬁ%%km%FWODHWH?%%ﬁﬁO
4. WIREA 2 AR 7 20, R EIRPETR 2

:uzﬁﬁ%m(ﬁmDMA)
1. B LA R OMSKICE FIFO $th %717 58
o fEEMIM: WH TFIFOT;
e Jiiffl DMA: # & DMAE = 1,
e Ji /M FIFO: ¥## FIFOE =1,
2. BrE DMA P38, [ R (R 27 47 28 5 N BUE
o BERIEIEFFA Ay DMA () H Az
o WHERRMHAIN 1
o WE HFRHIRTEEN 1 7
o JiFHBEMHRETF
o i E DMA it H b b
o BIEH'E DMA fE41s i 2 /7 4% o
3. DMA B L4755 G HUT. BB T, DMA Bl 355 th— N s Sl
4, R FEWRBER AR, 15 RS %47 2810 THRE £iL.

7.3 FEWEE

it APB UART U 120 B0~ o, B 4& A DMA Aifs Y DMA piffr e

7.3.1 BIEFW (FER DMA)
1. & & FIFO = 7743 FIFOE fiZ, J5H FIFO.
2. fEf%, PIFIZEHOIRA R A0 DR A 1,
3.M%W%W%ﬁ%ﬁﬂ~¢?%%ﬁﬁ
4. RIEFIHIE 2, HkaEELHUE 2 ¥R .
7.3.2 HIEEFEW (FF DMA)
1. $%IB LR AR B FIFO 155877 17 2
o IRERE: & E RFIFOT;
e i/ DMA: % & DMAE = 1;
e i FIFO: & FIFOE =1,
2. WLE DMA B8, M BEUCZR b 27 77 28 e
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o WE RN ME AN DMA (15 il ;
o WHERKIEH NN ;

o W E AR TE N 1 7

o o HEFET;

o % E DMA &gt i

o % EH H'Y DMA st & 748

3. DMA HfiafetartJa G AT = aate i 5e iy, DMA P a5l 81— A K - Kok
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VEYIME B3 2 W = 1 S5 Gowin APB UART IP 26 2% #4/-
o M2 H it

...\ref_design\FPGA_RefDesign\DK_START_GW5AST138 V1.0\apb_uart
o BMZHE ULt

...\ref_design\MCU_RefDesign\apb_uart
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