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E=1 UART 57&F:%

2.1 UART fI4H

XA UART F74 Tk brifE 16550, FF H 0T LAAI AN 48 BB AT I8 - 3% & (CPUD
ELA%%%%ﬁﬁ%ﬁumr#ﬂﬁ%ﬁ&%ﬁ%ﬁﬁﬂﬁ%ﬁﬁﬁ&% H

ITH PR T LU UART #i A2 J5, £ W& s o 2ds .

UART #EAN S FF DMA, (HZEH N FIFOs, Ff H S Fr 613 =
(RTS,CTS,DTR,DSR ).

UART A 16 770 B RIE A FIFO; SZREFEECRR ] (CTS/RTS); #%
BATAS RBP4 I A v AR B AL ROk Z A7 28 0 S I e =X
IrDA 1.0 SIR #5302 R T REA 20 AT R AR A0 7705 JB M L RO Ao AVfEE 1847 (1,1.5,2);
AT DA T 3845 S AR G0 15 28 2 AW T TR TR e 2 iR s mT gmFE e R AT A5
R

2.2 UART 7788
UART AR AF b 2, FTABRATR A Aw & Aes, Hemnrblis
%Eﬁﬁ%?%DM%%pgﬁiMﬂ@?ﬂ%:\Wﬂmﬁﬂ@# g

2.2.1 BWEM TS

Table 81: UART _RER_THR_DLL_REG (0x50001000)

Bit Mode | Symbol Description Reset
§ - Reserved 0x0
RBR_THR_DLL Receive Buffer Register: This register contains the data byte | Ox0

received on the serial input port (sin) in UART mode or the
serial infrared input (sir_in) in infrared mode. The data in this
register is valid only if the Data Ready (DR) bit in the Line sta-
tus Register (LSR) is set. If FIFOs are disabled (FCR[0] set to
zero), the data in the RBR must be read before the next data
arrives, otherwise it will be overwritten, resulting in an overrun
error. If FIFOs are enabled (FCR[O] set to one), this register
accesses the head of the receive FIFO. If the receive FIFO is
full and this register is not read before the next data character
armives, then the data already in the FIFO will be preserved
but any incoming data will be lost. An overrun error will also
occur. Transmit Holding Register: This register contains data
to be transmitted on the serial output port {sout) in UART
mode or the serial infrared output (sir_out_n) in infrared
mode. Data should only be written o the THR when the THR
Empty (THRE) bit (LSR[5]) is set. If FIFO's are disabled
(FCRJ[0] set to zero) and THRE is set, writing a single charac-
ter to the THR clears the THRE. Any additional writes to the
THR before the THRE is set again causes the THR data to be
overwritten. If FIFO's are enabled (FCR[0] set to one) and
THRE is set, x number of characters of data may be written to
the THR before the FIFO is full. The number x (default=16) is
determined by the value of FIFO Depth that you set during
configuration. Any attempt to write data when the FIFO is full
results in the write data being lost. Divisor Latch (Low): This
register makes up the lower 8-bits of a 16-bit, read/write, Divi-
sor Latch register that contains the baud rate divisor for the
UART. This register may only be accessed when the DLAB bit
(LCR[7]) is set. The output baud rate is equal to the serial
clock (sclk) frequency divided by sixteen times the value of
the baud rate divisor, as follows: baud rate = (serial clock freq)
/{16 * divisor) Note that with the Divisor Latch Registers (DLL
and DLH) set to zero, the baud clock is disabled and no serial
communications will occur. Also, once the DLL is set, at least
8 clock cycles of the slowest DW_apb_uart clock should be
allowed to pass before transmitting or receiving data.

15:8 fir: PREEAER
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7:0 fir: BEURAEH 179 -
2.2.2 FHIfERRRT 73R

Table 82: UART IER_DLH_REG (0x50001004)

Bit Mode | Symbol Description Reset
: - Reserved 0x0
PTIME_DLH7 Interrupt Enable Register: PTIME, Programmable THRE 0x0

Interrupt Mode Enable. This is used to enable/disable the
generation of THRE Intemupt. 0 = disabled 1 = enabled Divi-
sor Latch (High): Bit[7] of the 8 bit DLH register.

5 Reserved 0x0

EDSSI_DLH3 Interrupt Enable Register: EDSSI, Enable Modem Status 0x0
Interrupt. This is used to enable/disable the generation of
Modem Status Interrupt. This is the fourth highest priority
interrupt. 0 = disabled 1 = enabled Divisor Latch (High): Bit[3]
of the 8 bit DLH register

ELSI DHL2 Interrupt Enable Reqgister: ELSI, Enable Receiver Line Status | 0x0
Interrupt. This is used to enable/disable the generation of
Receiver Line Status Intemrupt. This is the highest priority
interrupt. 0 = disabled 1 = enabled Divisor Latch (High): Bit[2]
of the 8 bit DLH register.

ETBEI_DLH1 Interrupt Enable Register: ETBEI, Enable Transmit Holding 0x0
Register Empty Interrupt. This is used to enable/disable the
generation of Transmitter Holding Register Empty Interrupt.
This is the third highest priority interrupt. 0 = disabled 1 = ena-
bled Divisor Latch (High): Bit[1] of the 8 bit DLH register.
ERBFI_DLHO Interrupt Enable Register: ERBFI, Enable Received Data 0x0
Available Interrupt. This is used to enable/disable the genera-
tion of Received Data Available Interrupt and the Character
Timeout Interrupt (if in FIFO mode and FIFO's enabled).
These are the second highest priority interrupts. 0 = disabled
1 = enabled Divisor Latch (High): Bit[0] of the 8 bit DLH regis-
ter.

15:8 fir: PR EEANME A

7 s RIE S KT RE AL ;
6:4 fir: PREEAEH;

347: VAHIRAS TR BT RELT ;
2 i BUSCIRES TP BT REA 5
147 RIESE R Wil gefis;
0 fir: F¥mBEERE L,
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2.2.3 FWTR A FFFE2S/FIFO 5| & 7 5%

Table 83: UART_IIR_FCR_REG (0x50001008}

Bit Mode | Symbol Description Reset

50 RAW IIR_FCR Interrupt Identification Register, reading this register, FIFO 0x0
Control Register, writing to this register. Interrupt Identification
Register: Bits[7 6], FIFO's Enabled (or FIFOSE): This is used
to indicate whether the FIFO's are enabled or disabled. 00 =
disabled. 11 = enabled. Bits[3:0], Interrupt 1D (or 1ID): This
indicates the highest priority pending interrupt which can be
one of the following types: 0000 = modem status. 0001 = no
interrupt pending. 0010 = THR empty. 0100 = received data
available. 0110 = receiver line status. 0111 = busy detect.
1100 = character timeout. Bits[7:6], RCVR Trigger (or RT)..
This is used fo select the trigger level in the receiver FIFO at
which the Received Data Available Inferrupt will be gener-
ated. In auto flow control mode it is used to determine when
the ris_n signal will be de-asserted. It also determines when
the dma_rx_req_n signal will be asserted when in certain
maodes of operation. The following frigger levels are sup-
ported: 00 = 1 character in the FIFO 01 = FIFO 1/4 full 10 =
FIFO 1/2 full 11 = FIFO 2 less than full Bits[5:4], TX Empty
Trigger (or TET): This is used to select the empty threshold
level at which the THRE Interrupts will be generated when the
mode is active. It also determines when the dma_tx_reg n
signal will be asserted when in certain modes of operation.
The foliowing trigger levels are supported: 00 = FIFO empty
01 = 2 characters in the FIFO 10 = FIFO 1/4 full 11 = FIFO 1/
2 full Bit[3], DMA Mode {or DMAM): This determines the DMA
signalling mode used for the dma_tx_req_n and
dma_rx_req_n output signals. 0 = mode 0 1 = mode 1 Bit[2],
XMIT FIFO Reset (or XFIFOR): This resets the control portion
of the transmit FIFO and treats the FIFO as empty. Note that
this hit is "self-clearing’ and if is not necessary to clear this bit.
Bit[1], RCVR FIFO Reset (or RFIFOR): This resets the control
portion of the receive FIFO and freats the FIFO as empty.
Note that this bit is "self-clearing’ and it is not necessary to
clear this bit. Bit[0], FIFO Enable {or FIFQE): This enables/
disables the fransmit (XMIT) and receive (RCVR) FIFO's.
Whenever the value of this bit is changed both the XMIT and
RCVR controller portion of FIFQ's will be reset.

15:0 fi7: BN~ FIFO Ml & A7 2%, L A H Wil 5 &5 28 .
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2.2.4 BERIBH|FER

Table 84: UART_LCR_REG [0x5000100C)

Bit Mode | Symbol Description Reset
- Resarved (]
UART_DLAB Divisor Latch Access Bit. DD

This bit is used to enable reading and writing of the Divisor
Latch register (DLL and DLH} to set the baud rate of the
UART.

This bit must be cleared after initial baud rate setup in order to
acocess other registers.

UART_BC Break Control Bit 0=0
This is used to cause a break condition to be transmitted to
the receiving device. If set to one the senal output is forced to
the spacing (logic 0) state. When not in Loopback Mode, as
determined by MCR[4]. the sout line is forced low until the
Break bit is cleared. If active (MCR[E] set to one) the
sir_put_n line is continuously pulsed. When in Loocpback
Mode, the break condition is internally loocped back to the
receiver and the sir_out_n line is forced low.

- Resarved Ox0
UART_EPS Even Parity Select 0=0
This is used o select between even and odd parity, when par-
ity is enabled (PEN set to one). If set to one, an even number
of logic 15 is transmitted or checked. If set to zero, an odd
number of logic 1s is transmitied or checked.

UART_PEN Parity Emable. 0=0
This bit is used to enable and disable parity generation and
detection in transmitted and received senal character respec-
tively.

0 = parity disabled

1 = parity enabled

RA UART_STOP Number of stop bits. =D
This is used to select the number of stop bits per character
that the perpheral transmits and receives. If set to zero, one
stop bit is transmitted in the senal data.

If et to one and the data bits are set to 5 (LCR[1:0] set to
zera) one and a half stop bits is transmitted. Otherwise, two
stop bits are transmitted. Mote that regardless of the number
of stop bits selected, the recever checks only the first stop bit
0 =1 stop bit

1 = 1.5 stop bits when DLS (LCR[1:0]) is zero, else 2 stop bit
UART_DLS Cata Lemgth Select. =0
This is used to select the number of data bits per character
that the peripheral transmits and receives. The number of bit
that may be selected areas follows:

00 =5 bits
D1 =6 bits
10 =T bits
11 =B bits

15:8 fir: PR EEANME
767 PRRERAERRAL
6 fir: {5 1h AL ;

507: PREEAME A

ANL: AR IEFRAL;
347: RREA

2 fii: A5 IEA

1:0 fir: FEKE.

2.2.5 A REH T TR

Table 85: UART_MCR_REG [0x50001040)

Bit Mode | Symbol Description Reset
- Reserved O
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R UART_SIRE SIR Mode Enable. DD
This is used to enable/disable the IrDA SIR Mode features as
described in "IrDA 1.0 5IR: Protocol” on page 53.

0 = IrDA SIR Mode disabled

1 = IrDA 5IR Mode enabled

RN UART_AFCE Auto Flow Control Enable. DD
Writeable only when AFCE_MODE == Enabled, always read-
able. When FIFCOs are enabled and the Auto Flow Control
Enable (AFCE] bit is set. Auto Flow Control features are ena-
bled as described in "Aute Flow Control” on page 58.

0 = Auto Flow Control Mede disabled

1 = Auto Flow Control Mode enabled

=h UART_LB LoopBack Bit. Ox0
This is used to put the UART into a diagnostic mode for test
purposes.

If operating in WART mode (SIR_MODE not active, MCR[E]
set to zero), data on the sout line is held high, while senal
data cutput is looped back to the sin line, intermally. In this
maode all the interrupts are fully functional. Also, in loopback
mode, the modem controd inputs (dsr_n, cis_n, r_n. ded_n)
are disconnected and the modem contrel outputs (dir_n,
rts_n, owt!_n, cut2 n) are bboped back to the inputs, inter-
nally.

If pperating in infrared mode (SIR_MODE active, MCR[B] set
iz one), data on the sir_out_n lime is held low, while serial data
output is inverted and locoped back to the sir_in line.

RAN UART_OUTZ2 auT2. =0
This is used to directly control the user-designated Output2
{ouwi2_n) output. The value written to this location is mveried
and driven out on cut2_n, that is:

0 = gut?_n de-asseried (logic 1)

1 = out?_n asserted (logic 0)

Note that in Loopback mode (MCR[4] set to cne), the out2_n
output is held inactive high while the value of this location is
intemally looped back to an input.

RAN UART_OUT1 QuT1. =0
This is used to directly control the user-designated Outputi
{outl_n) output. The value written to this location is mveried
and driven out on outl_n, that is:

0 = outl_n de-asseried (logic 1)

1 = outl_n asserted (logic 0)

Mote that in Loopback mode (MCR[4] set to cne), the outl_n
output is held inactive high while the value of this location is
intemally looped back to an input.

RN UART_RTS Reguest to Send. Ox0
This is used to directly control the Reguest to Send (rs_n}
output. The Reguest To Send (rts_n} output is used to inform
the modem or data set that the UART is ready to exchange
data.

When Auto RTS Flow Contral is not enabled (MCR[5] set to
zera), the ris_n signal is set low by programming MCR[1]
{RTS) to a high.In Auto Flow Control, AFCE_MODE == Ena-
bled and active (MCR[S] set to one) and FIFOs enable
(FCR[D] st fo one). the ris_n output is controlled in the same
way, but is also gated with the receiver FIFO threshold trigger
{rts_n is inactive high when above the threshold). The ris_n
signal is de-assered when MCR[1] is set low.

Mote that in Loopback mode (MCRI4] set to one), the rts_n
output is held inactive high while the value of this location is
intermally looped back to an input.

- Reserved =0

15:7 fi7: PREEAME A
6 fir: ZLAMEAE{EREN ;
5f7: H sl REAL;
4 fr: [BIEEAL, AT
3f: M fREHH 2;
267: APfREERH 1;
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107 REHER,
0 fir: {REYAMEF .
2.2.6 BERRESFHEE

Table B6: UART_LSR_REG (0x50001014)

Bit Mode | Symbol Description Reset
5:8 - Reserved 0x0
UART_RFE Receiver FIFO Error bit. 0x0

This bit is only relevant when FIFOs are enabled (FCR[0] set
to one). This is used to indicate if there is at least one parity
efmor, framing error, or break indication in the FIFO.

0 =no emor in RX FIFO

1 = ermor in RX FIFO

This bit is cleared when the LSR is read and the character
with the error is at the top of the receiver FIFO and there are
no subsequent errors in the FIFO.

UART_TEMT Transmitter Empty bit. 0x1
If FIFOs enabled (FCR[O] set to one), this bit is set whenever
the Transmitter Shift Register and the FIFO are both empty. If
FIFOs are disabled, this bit is set whenever the Transmitter
Holding Register and the Transmitter Shift Register are both
empty.

5 UART_THRE Transmit Holding Register Empty bit. 0x1
If THRE mode is disabled (IER[7] set to zero) and regardiess
of FIFO's being implemented/enabled or not, this bit indicates
that the THR or TX FIFO is empty.

This bit is set whenever data is transferred from the THR or
TX FIFO to the transmitter shift register and no new data has
been written to the THR or TX FIFO. This also causes a
THRE Interrupt to occur, if the THRE Interrupt is enabled. If
both modes are active (IER[7] set to one and FCR[0] set to
one respectively), the functionality is switched to indicate the
transmitter FIFO is full, and no longer controls THRE inter-
rupts, which are then controlied by the FCR[5:4] threshold
setting.

B M HAE: http://www.fengke.club Y F 5 : http://shop115904315.taobao.com ‘B4 QQ #: 193836402
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R UART_B1

Break Interrupt bit

This is used to indicate the detection of a break segquence on
the senal input data.

Ifin UART mode (SIR_MODE == Dizabled), it is set whenever
the senal input, sin, is held in a logic '0° state for longer than
the sum of start time + data bits + parity + stop bits.

If in infrared mede (51R_MODE == Enabled), it is set when-
ewver the senal input, sir_in, is continuously pulsed to logic '0"
for lenger than the sum of start time + data bits + parity + stop
bits. & break condition on serial input causes one and ocnly
one character, consisting of all zeros, to be received by the
UART.

In the FIFO mode, the character associated with the break
condition is carried through the FIFO and is revealed when
the character is at the top of the FIFO.

Reading the L3R clears the Bl bit. In the non-FIFC mode, the
Bl indication cecurs immediately and persists until the LSR is
read.

0=0

R UART_FE

Framing Error bit.

This is used to indicate the cecurence of a framing emarin
the receiver. A framing emor accurs when the receiver does
not detect a valid STOP bit in the received data.

In the FIFO mode, since the framing error is associated with a
character received, it is revealed when the character with the
framing emor is at the top of the FIFO.

When a framing emor occurs, the UART tres to resynchro-
nize. It does this by assuming that the emor was due to the
start bit of the next character and then continues receiving the
other bit i.e. data, and/or parity and stop. It should be noted
that the Framing Errcr (FE) bit (LSR[3]) is set if a break inter-
rupt has occurred, as indicated by Break Intermupt (Bl) bit
(LSR41).

0 = no framing emor

1 = framing ermor

Reading the L3R clears the FE bit.

=0

2 R UART_PE

Parity Error bit.

This is used to indicate the cocumence of a parnty ermor in the
receiver if the Parity Enable (FEMN) bit (LCR[3]) is set.

In the FIFO mode, since the parity error is associated with a
character received, it is revealed when the character with the
parity emor amives at the top of the FIFO.

It should be noted that the Party Emor (PE) bit (LSR[2]) is set
if a break interrupt has occurred, as indicated by Break Inter-
rupt (B} bit (LSR[4]).

0 = no parity error

1 = parity error

Reading the L5R clears the PE bit.

=0

R UART_OE

Ciwverrun errcr bit.

This is used to indicate the cccurrence of an overrun ermor,
This occurs if a new data character was received before the
previous data was read.

In the non-FIF X mede, the OE bit is set when a new character
arrives in the receiver before the previous character was read
from the REBR. When this happens, the data in the RER is
owenaritten. Im the FIFO mode, an overrun emor occurs when
the FIFQ is full and a new character arives at the receiver.
The data in the FIFO is retained and the data in the receive
shift register is lost

0 = no overrun emor

1 = aowerrun error

Reading the L3R clears the OE bit.

DD

= UART_DR

Diata Ready bit

This is used to indicate that the receiver contains at least one
character in the RBR or the receiver FIFC.

0 = no data ready

1 = data ready

This bit is cleared when the REBR is read in mon-FIFO made,
or when the receiver FIFD is emply. in FIFO mode.

=0

15:8 fir: PREEAEH;

7 7 : BEUR FIFO B4R A

6 fir: Kikas s
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507: RIERFFAAF T AL;
ZR VAot C s L TEA
3. MR

2 7. BIRFHIR AL

1A7: i AR AL;

0 fir: HHEHE &I o

2.3 FHBECE R

#define CLK_PER_REG
#define UART_RBR_THR_DLL_REG
#define UART_IER_DLH_REG
#define UART_IIR_FCR_REG
#define UART_LCR_REG

#define UART_MCR_REG

#define UART_LSR_REG

#define UART_MSR_REG

#define UART_SCR_REG

(* ( volatile uint16*)0x50000004)
(* ( volatile uint16*)0x50001000)
(* ( volatile uint16*)0x50001004)
(* ( volatile uint16*)0x50001008)
(* ( volatile uint16*)0x5000100C)
(* ( volatile uint16*)0x50001010)
(* ( volatile uint16*)0x50001014)
(* ( volatile uint16*)0x50001018)
(* ( volatile uint16*)0x5000101C)

JE /) UARTL FEH I 4% CLK_PER_REG |= 0x0080;

H IR AL o A7 A L

e E e R R L B UART_LCR_REG = 0X08;

Hic & V% UART_IER_DLH_REG = 0; UART_RBR_THR_DLL_REG =9;
8 (e, ToRE:, 14715 1E47 UART_LCR_REG = 0X03;

K LT AMNESE TR UART_MCR_REG = 0X00;

{§if& FIFO, UART_IIR_FCR_REG = 0X01;
<A H r UART _IER_DLH_REG = 0X00;
P — AN, A5 78 B while((UART_LSR_REG&O0x01)==0); i3z B s ¥

rx_data = UART_RBR_THR_DLL_REG;
RIE—AFAT 0x55, ZFERIE N while((UART_LSR_REG&O0x20)==0); 3 78 &
1Z##% UART_RBR_THR_DLL_REG = Oxaa;
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=95 UART LI&

SCUG T EAE OB . TR, Jlink IR T, USB B E R, —iRFHTF
B

B JUNK GE I T EORIR L EFE B F IR0 USB PAREE 1, JLINK $67EH SR 5%
(P —3it, VB L ERRYE——%F B, K JLINK 38 _F B 7 USB [, ¥4 USB % H itk
WEETHIAERRE N 0%, ERLEbRE —— X, SRJ5¥ USB i i it
T AE HIG T USB 210 . Wl B AT R

/".’ - -.

PR s -
FIFF uart 5256 1¥) Keil F2 Simple_UART.uvproj, 7T H3¢:
FRPUR\A_EB CISEIG\ AR 5256, a0 F B P

W
N\ A SRR
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R

==k
Mooband v1.3 » 43R » 1B » 4 =05k » SOSE » ||| ==
F e w2 — e . m— B e . . R
= ==« [
=5 ’ EMES s Fh
L include 2015/10/7 14:48 =
I, Out 2015/10/7 14:48 gk
| sre 2015/10/7 14:48 i
| startup 2015/10/7 14:48  risE
| JlinkLog 2015/8/29 13:58  IIAIrEs 45 KB
4 | JLinkSettings 2015/5/31 1:04 EERE 1KB
|| Simple_UART.uvgui.Administrator 2015/9/18 22:42 ADMINISTRATO... 3 KB
|| Simple_UART.uvgui.WZH 2015/8/29 15:35  WZH 30 138 KB
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