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Fig 79. ADC block diagram
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pay =Ry = : N
> %i}Aﬁ{ﬁDMAﬁgEJﬁ%{#)& El:_T“gger ! INPUT MUX DMA_ITRIG_INMUX |
i {one per DMA channel) |
DMA trigger _1 E
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Table 198. DMA trigger Input mux registers (DMA_ITRIG_| | » :
Bit Symbol |Description i from last DMA channel i
4:0 [INP Trigger input number (decimal value) for DM INP(0..3) i
0 = ADCO Sequence A interrupt : i
1 = ADCO Sequence B interrupt L ;
2 = SCTO DMA request 0
3 = SCTO DMA reguest 1 Fig 16. DMA trigger multiplexing

4 = Timer CTIMERO Match 0
5 = Timer CTIMERO Match 1

6 = Timer CTIMER1 Match 0

7 = RESERVED

8 = RESERVED

9 = Timer CTIMER3 Match 0
10 = RESERVED

11 = RESERVED

12 = Pin interrupt 0

13 = Pin interrupt 1

14 = Pin interrupt 2

15 = Pin interrupt 3

16 = DMA output trigger mux 0
17 = DMA output trigger mux 1
18 = DMA output trigger mux 2
19 = DMA output trigger mux 3

315 |- Reserved.




HFSDK ADC-DMAZ1#

> DMARYfh % B o] @it Triggerts o] @ i Request

> Requesttt @NFlexcommiB@ (S O & 1788

> ADC Seq/@FTrigger, & 4% Seqi=4 fAHE,
MEEEEEEX

> DMAKIXEEEEE:
%ADMALEEﬁChanneIEEE%ﬁﬁﬁT NEFEH,;

base%ﬁﬁ%?

2BLEF O] T Eaﬂ’ﬁxﬁk

BRI EHR

14 SRAM

inkZ] " — 1 BLEF

Table 245. Channel descriptor map

Descriptor Table offset
Channel descriptor for DMA channel 0 | 0x000
Channel descriptor for DMA channel 1 |0x010
Channel descriptor for DMA channel 2 | 0x020
Channel descriptor for DMA channel 3 |0x030
Channel descriptor for DMA channel 4 | 0x040
Channel descriptor for DMA channel 5 | 0x050
Channel descriptor for DMA channel 6 | 0x060
Channel descriptor for DMA channel 7 |0x070
Channel descriptor for DMA channel 8 |0x080
Channel descriptor for DMA channel 9 | 0x090
Channel descriptor for DMA channel 10 |0x0AQ
Channel descriptor for DMA channel 11 |0x0B0
Channel descriptor for DMA channel 12 |0x0C0
Channel descriptor for DMA channel 13 |0x0D0
Channel descriptor for DMA channel 14 |0x0EO
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Fig 24. DMA block diagram

Table 238: Reload descriptors

Offset |Description

+ 0x0 |Transfer configuration.

+ 0x4 |Source end address. This points to the address of the last entry of the source address range if the address is
incremented. The address to be used in the transfer is calculated from the end address, data width, and transfer
size.

+ 0x8 |Destination end address. This points to the address of the last entry of the destination address range if the address
is incremented. The address to be used in the transfer is calculated from the end address, data width, and transfer
size.

+ 0xC |Link to next descriptor. If used, this address must be aligned to a multiple of 16 bytes (i.e., the size of a descriptor).
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Ping-pong is a special case of a linked transfer. It is described separately because it is
typically used more frequently than more complicated versions of linked transfers.

A ping-pong transfer uses two buffers alternately. At any one time, one buffer is being
loaded or unloaded by DMA operations. The other buffer has the opposite operation being
—handled by software, readying the buffer for use when the buffer currently being used by

the DMA controller is full or empty. Table 240 shows an example of descriptors for
ping-pong from a peripheral to two buffers in memory.

Two reload descriptors are used in additional the Channel Descriptor due to the fact that

the Channel Descriptor memory locations are actively used during DMA operation of the

related DMA channel (as previously noted). In this example, Descriptor A is typically just a
capy of the original Channel Descriptor.

|
Table 240: Example descrjptnrs for ping-pong operation: peripheral to buffer

Channel Descriptor '

Descriptor B

Descriptor A

W
+ 0x0 (not used)

+ 0x0 Buffer B transfer configuration

+ 0x0 Buffer A transfer configuration

+ Oxd4 Peripheral data end address

+ 0x4 Peripheral data end address

+ 0xd Peripheral data end address

+ 0x8 Buffer A memory end address

+ 0x8 Buffer B memory end address

+ 0x8& Buffer A memory end address

+ 0xC Address of descriptor B

+ 0xC Address of descriptor A

+ 0xC Address of descriptor B

. RS EHEE X PDMARIE, ST
%ﬁﬁﬁﬂﬁfﬂﬁ%_ﬁ BEEFA IINKEIECEFB, t1{E, ZFhHEEsEE HEEEFB, BIlinkZ|EEEFA,
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Fig 25. Interleaved transfer in a single buffer
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> Lmk’l‘ﬁ_ﬁ 14.5.6 Linked transfers (linked list)

A linked transfer can use any number of descriptors to define a complicated transfer. This

Z-ltﬁ/\ﬁlﬁ:f* fr"f Eg E’]:,I:* ?Zf_f [’/( :J}%T L ['.lrk f"f}*;;*f—l L can be configured such that a single transfer, a portion of a transfer, one whole descriptor,
ENiPEE 2, ”HJ or an entire structure of links can be initiated by a single DMA request or trigger.
> Channel chaini ng*ﬁﬁ BAREEE chainfE—ig AN An example of a linked transfer could start out like the example fqr a ping-pong transfer
. (Table 240). The difference would be that descriptor B would not link back to descriptor A,
Y but would continue on to another different descriptor. This could continue as long as

desired, and can be ended anywhere, or linked back to any point to repeat a sequence of
descriptors. Of course, any descriptor not currently in use can be altered by software as

well.
Ch Xtk fJ Hal To use channel chaining, first configure DMA channels x and y as if no channel chaining
reload} 'J”,'”*— £ | would be used. Then:
AT — e t;L .
) FERRS, HESE || e Forchannel x:
Ezhimas q | ) . . Channel chainA~[ .
¥ - If channel x is configured to auto reload the descriptor on exhausting of the Flink, fttitA-[7] | Address alignment for data transfers
descriptor (bit RELOAD in the transfi fi tion of the d iptor is set), th *hann T N . . .
eﬁz{h:.rlf rglreirl trigger on cJZscr?ptrc?rn e;;?f::eg.ubm; E’:ﬂ;g bl?rt ;f;[;_l;lcé I; stﬁe:-', n ?J':‘] e l lIIPJ. h f - | Transfers of 16 bit width require an address alignment to a multiple of 2 bytes. Transfers
e Pl el e s, flL|' I F—-~ | of 32 bit width require an address alignment to a multiple of 4 bytes. Transfers of 8 bit
. B TAE width can be at any address.

* For channel y:

— Configure the input trigger input mux register (DMA_ITRIG_INMUX[0:21]) for Vv 14.5.8 Channel chaining
channel y to use any of the available DMA trigger muxes (DMA {rigger mux 0/1).

Channel chaining is a feature which allows completion of a DMA transfer on channel x to

- Configure the chosen DMA trigger mux to select DMA channel x. trigger a DMA transfer on channel y. This feature can for example be used to have DMA
— Enable hardware triggering by setting bit HWTRIGEN in the channel configuration channel x reading n bytes from UART to memory, and then have DMA channel y
register. transferring the received bytes to the CRC engine, without any action required from the

— Set the trigger type to edge sensitive by clearing bit TRIGTYPE in the channel Lo

configuration register. I - R o e e

— Configure the trigger edge to falling edge by clearing bit TRIGPOL in the channel
configuration register.

Mote that after completion of channel x the descriptor may be reloaded (if configured so),
but remains un-triggered. To configure the chain to auto-trigger itself, setup channels x
and y for channel chaining as described above. In addition to that:
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1.EXADMART T, R Esequence® PTG HAIADMAZHI, ADCIHERFFSRHFA—E
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4£DMAREA

28 RXADCE—MBIERRTENE, FEDMAfA, M ADC Global Data register ABUS S HTEIE
3.DMAR1ZIR B ATRIGBURST=1#83, BURSTPOWERIXE H1’X,

xfer cfgH AIwidthiX B 47T, BIE—XKfit&Z1EEXADC Global Data register AZlram bufferB ],
JEHbItinterleave RN E SN, B AYHbitinterleave B KIEIIWIdthIKE, — RHERERIRER
AIMERBKEAATFT, RBFM, BKELFABURSTPOWERAI B,

SourceHtititwrap, £>XBURSTPOWERL 45T B S 2R AL

Destination it RFEEWrap, &RRE,

AT

1. &ERERE,

2,3,4,5,6,7 8B 2 FMADCIE & 43 SE RS il & conversion DMAtrigger, fiiZDMA CHOf&#GDAT
MR EREIRAMEZE ., TRIGBURST=1, BURSTPOWER=1i&% & & Ktrigger R ¥ — K
single transfer, BBy E B Xfer countBiE, BI6°K Z J5 7= 4 H T,
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|

ADC SEQA
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}4
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g:g. MA|CHO
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ransfer 32hit each

g_AdcConvResult conversion
total 6 times
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WMRBBIWINTHER: MIKHZA R ik £ MBIE, ELIA6D, BEERIF1024D%K

SEQA_GDAT

MR Z G A AR, ©

LRSS RBORIREER . BEFIZERSCTRE N IKHAZR, #%SeqrFFFl; | somourr | o s

2. DMAIR B Ri%iR B &5 B K E 46+1024~4F 75, =4, FHEEMHwrap o P T Fan szt e
( ADC Global Data register A #i3EREE00) |, B B9HEIAWidth{< E B RIEN, ¥ - total 61024 times

BINRADCH=HEHFRTERE AR, DMARAKIEE, TTaE=~4overrun, FEERZD { & channels are J—’

R T IE 2 PE{IRADC clock, FHafRDMABE1Z k15 X IR EEADC Global Data register AR AY

* DMA descripter table used tor ping-pong mode. =/

%&?E IMA_ALLOCATE_LINK_DESCRIPTORS(s_dma_table, DMA_DESCRIPTOR_NUM);
% ° st uint32_t g_XferConfig =
DMA_CHANNEL_XFER(true, Reload link descrlptor‘ after current exhaust, */
false /= A clgr‘ trigeer, NE1inkE F—1- descr‘mtor‘ﬂ]ﬁ Hzhstart =/
true, /= E hl inte p‘ti\ */
false, /* Not enable in‘t ruptB. */

sizeof(uint32_t), /% Dma transfe dth FiK FE32bit =
A AddressIn ™ i ave

EXANFIEF, FEIRNILAEE, O

1.1% EDEMO_ADC_CLOCK_DIVIDER 2, jt%ﬁ’aADciﬁ?ﬁ%z%%é‘ioverrun ;
2XAEEER, REWNMERERT, E—PMHRAFESNNE, Baflink® T—
MERTF, TV,

3, WRFHRED, YFHRFTHERN, RERclear trigger XA VIR E T —ERFF
i, LEFIhenableix/ channel, {&FiX/channelAenablelR7S,

4 SCT_OUT7%i 1% B ATogglete=X, FrIASKFRtriggersiidk 4 — > 2 —HISCT_OUTEH
K, AARE LHASETHEERBEMA .

EiTBISAMPLE_POINTSFE#E S 3T/
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