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Vo4 Falb—ay

Channel Configuration

TDDEFE-2:aA>T4FaL—3>7

Pk i

Source Address(Upper 16)
Bnk L EfI16E YR 7KL R

Destination Address|Upper 16)
Brik £ L 116E VR 7RL R

Burst Count(1 to 255)
1IN—R+HI=VERIE/ Nk

Request Per Burst(0 or 1)
IN—AME(CEREER=1

First TD of channel
=IIDTD

Preserve TD (0 or 1)
TD Config.REG~ MK REEE §%=0

TO Configuration

Source Address(Lower 16)
BLIA T FHI16E YR 7RL R

Destination Address(Lower 16)
BLik £ FI16E YR 7RL R

Transfer Count
BRik/ N1 F(0~4095)

TD Property

TELADAU AN ATV THETE

Next TD
RDOTDADRA -
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DMAZEZ 151 : SRAMEZDAC(Z #5535

AEYUMBRYTITILIZT /N T DA ET100/ N1 MERaE
uint8 wave[100] = {112, BE®T—% 120};

uint8 DMA_1 Chan;

uint8 DMA_1_TD[1];

#define DMA_1 BYTES_PER_BURST 1 HLIN—ZARHT=Y1/\ (D ERE

#define DMA_1 REQUEST PER BURST 1 [[1/\—XRZ EIZERIE) VTR

#define DMA_1_SRC_BASE (wave) IERIE T —ADTEL R

#define DMA_1 DST_BASE (CYDEV_PERIPH_BASE) /5. % TARA T4 4 —3VF7RL R

/*1 DMA Configuration for DMA 1 */

DMA_1 Chan =DMA_1 Dmalnitialize(DMA_1_BYTES_ PER_BURST,
DMA_1 REQUEST_PER_BURST,

HI16(DMA_1_SRC_BASE), HI16(DMA_1_DST_BASE)); //(1, 1,0, 1)

@DMA _1_TD[0] = CyDmaTdAllocate();

@CyDmaTdSetConfiguration(DMA_1_TDJ0], sizeof(wave), DMA_1_TDI0],
TD_INC_SRC_ADR);

(@CyDmaTdSetAddress(DMA 1 TD[0], LO16((uint32)wave),
L016((umt32)VDAC8 1_Dafa_PTR));

@CmeaChSetInltlale(DMA_l_Chan DMA 1 TD[0)]);
@ CyDmaChEnable(DMA_1_Chan, 1);

PSoC5/GCCDIZE
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MODMAaYIJ4Fal—i3y

#define DMA_1 BYTES_PER_BURST 1 H1LIN—ZARHT=Y1/ A D ERE

#define DMA_1 REQUEST PER BURST 1 [[1/N—ARFZ&IZERIEHITRE

#define DMA_1_SRC_BASE (wave) IERE T —ADTEL R

#define DMA_1 DST_BASE (CYDEV_PERIPH_BASE) /5. % TARAT44-—3vF7RL R

/* WDMA Configuration for DMA_1 */

DMA 1 Chan =

DMA_1 Dmalnitialize(DMA 1 BYTES PER BURST,
DMA_1 REQUEST PER BURST,

[ HI16(DMA_1 SRC BASE)]
HI16(DMA 1 DST BASE)); /(1,1,0, 1)

IN—RARHT=VYERE/N
IMNYESTELL) FRE T E16EYRTRL R,

X )T ARH

[iﬁﬁf‘ﬁ@--
(2735)

1

f16E YR ZRL RF R E(SE 0)1@(:;1,1,0,1}

PSoC5/GCCDiZE
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MODMAI> J4F¥al—i3ay

#define DMA_1 BYTES_PER_BURST 1 H1LIN—ZARHT=Y1/ A D ERE

#define DMA_1 REQUEST PER BURST 1 [[1/N—ARFZ&IZERIEHITRE

#define DMA_1_SRC_BASE (wave) IERE T —ADTEL R

#define DMA_1 DST_BASE (CYDEV_PERIPH_BASE) /5. % TARAT44-—3vF7RL R

/* @®DMA Configuration for DMA_1 */ Channel Configuration
DMA 1 Chan = DMA 1 Dmalnitialize —ra——r—
( Enk T i 16E T RLR

DMA_1 BYTES PER BURST,

DMA_1 REQUEST PER_BURST,
HI16(DMA_ 1 SRC_BASE),

HI16(DMA 1 DST_BASE)

);

(1, 1,0,1)

IN—ALBHT=YERE/NA b, 1I\—RR EDERE

O T RAMMNESI(YESH L), EmEt D EfI16E VR 7RL

XD EGI1I6E YR PRLRAZIEE

(SEOMEEL,1,0,11=%3) rreesrrs (D1 0er %

TD Config REGA (£ #E5263=0

Destination Address(Upper 16)
Brik £ LT 16E YR P RL A

Burst Count(1 to 255)
13— &= YRk A
Request Per Burst(0 or 1)
1/3—X FEITEREER=1
First TD of channel
=ADTD

PSoC5/GCCHDIZE

© Renji Mikami — Computer Science HW 2012 20



Q@TDNDEZE-1

@DMA_1 TD[0] = CyDmaTdAllocate();
[TDO 7R —o 3y
@CyDmaTdSetConfiguration(DMA 1 TDI[O0],
 sizeof(wave), DMA_1_TD[0], TD_INC_SRC_ADR);
ITDDAVT4FXaL—a>(BIEH)
//ICyDmaTdSetConfiguration(td 355/ 1 3k, R D TD,
AL I4FXal—3rI7359)
@CyDmaTdSetAddress(DMA 1 TDIO],

LO16((uint32)wave),
LO16((uint32)VDAC8_1 Data PTR));

/ICyDmaTdSetAddress(td,#xiX st FI16E Y7 RL X,
Bk FI16E YR 7RL R) PS0C5/GCCHISE
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Q@TDNDEZE-1

(@DMA_1_TD[0] = CyDmaTdAllocate();
TDDOTF7RAT—3>
@CyDmaTdSetConfiguration(
DMA 1 TDIO0],

sizeof(wave),

DMA 1 TDIO0],

TD_INC_SRC_ADR);
HTDDAV 74X 2L —aV(5lEH)
//CyDmaTdSetConfiguration(

td, Rk / N1 ML RDTD,

AV I4¥2L—2ar75%)
@CyDmaTdSetAddress(
DMA 1 TDJ0], LO16((uint32)wave),
LO16((uint32)VDAC8 1 Data PTR));
//[CyDmaTdSetAddress(

td, EmiX ST FI16E YR PRL X,

BRX L ThI16E YR PRLX)

E-2: A2 74Fal—37
==

= 1w

TD Configuration

Source Address(Lower 16)
B 75 F 7168 7 FL 2

Destination Address(Lower 16)
B FAI16E w7 FEL R

Transfer Count
g7k L1 - #7(0~4095)

T0 Property

NS P E LB S AR Lk ==

NextTD
AEOTDA D 1 -

PSoC5/GCCHDIZE
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R@TDMERTE-2:

A I4¥aL—30 0545

..... sizeof(wave), DMA_1 TD|[O], TD_INC_SRC_ADR); reromazom—

TD_SWAP_EN
TD_SWAP_SIZE4

TD_AUTO_EXEC_NEXT

TD_TERMIN_EN

DMA__TD_TERMOUT_EN

TD_INC_DST_ADR

rbT—2Y—h
IFATEEERTLET,

AV THAX =414

AEDTOAZTTHE, BENICFI—0ROTDH
MIFAENRET,

"trqy ADTFA X TRITATIVSHRETDE,
COTDERTLEST, RIFATIvIEN—A bR
CRELZHNERYERA. TORSET, DMAC
FaALET.

COTDHETTHE, TERMOUTESHNILAEER
LET. T: 20T B4 ARVACER
T, A AR ABOXEC TR NESEEET.
COBITH, 1A AEEDMATY,

N=ARDEF—2 b FH2 301 XICEL
T, DST ADRA#SLET,

[T[}_INC_SRE_ADH

N—AROBEF—RLTHI 301 XICBL
T. SRC_ ADRABTLET,
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@ TDMHRE-3 THLl6EVYF7ZRL R

@DMA 1 TD[0] = CyDmaTdAllocate();

@CyDmaTdSetConfiguration(DMA_1_TD[0], sizeof(wave), DMA 1 _TDI[O0],
TD_INC_SRC_ADR);

@CyDmaTdSetAddress(DMA 1 TDI0],
LO16((uint32)wave),
LO16((uint32)VDACS 1 Data PTR)):

/I CyDmaTdSetAddress(td,EriE Tt FI16E Y7 RL X,
Bk e FAL16E YR FRLR)

g VDACS 1 Data PTR o

TN —F A RZURIZ_Data_ PTR 2115 )

PSoC5/GCCDIEE
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B FrRILDAFZ—T)L

@CyDmacChSetlnitialTd(DMA_1_Chan,

DMA_1_TDIO)]);
IIDMAF¥RILETDDA = v 54X
@CyDmaChEnable(DMA 1 Chan, 1);
/| DMAF ¥R ILDAH+—T JLAE

PSoC5/GCCDIEE
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DMADY —RAETAARTAH—31-5

REF:DMAQYR—RUAF—4—h

RamMioRam

uint8 DMA_1 Chan;

uint8 DMA_1 TD[1];

[* DMA Configuration for DMA_1 */

#define DMA_1 BYTES PER BURST 1
#define DMA_1 REQUEST PER_BURST 1
#define DMA_1 SRC_BASE (bufferl)
#define DMA_1 DST BASE (buffer2)

DMA_1 Chan = DMA_1 Dmalnitialize(DMA_1 BYTES_PER_BURST,
DMA 1 REQUEST PER_BURST,

HI16(DMA 1 SRC BASE), HI16(DMA 1 DST BASE));
DMA 1 TDJ[0] = CyDmaTdAllocate();

CyDmaTdSetConfiguration(DMA_1 TD[0], 128, DMA_INVALID_TD,
DMA_ 1 TD _TERMOUT_EN | TD_INC_ SRC ADR | TD_INC _ DST _ADR);

CyDmaTdSetAddress(DMA 1 TDJO0], LO16((uint32)bufferl),
LO16((uint32)buffer2));

CyDmaChSetlnitialTd(DMA_1 Chan, DMA_1 TDIO0]);
CyDmaChEnable(DMA _1 Chan, 1)

PSoC5/GCCDIEE

© Renji Mikami — Computer Science HW 2012
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DMADY —RAETAARATAH—321-3

REF:DMAQYR—RUAF—4—h

Ram”A\ioRam

uint8 DMA_1 Chan;

uint8 DMA_1 TD[1];

[* DMA Configuration for DMA_1 */

#define DMA_1 BYTES PER_BURST 16

#define DMA_1 REQUEST PER_BURST 1

#define DMA_1 SRC_BASE (CYDEV_SRAM_BASE)
#define DMA_1 DST BASE (CYDEV_SRAM_BASE)

DMA_1 Chan = DMA_1 Dmalnitialize(DMA_1 BYTES_PER_BURST,
DMA 1 REQUEST PER_BURST,

HIL6(DMA_1 SRC BASE), HI16(DMA 1 DST BASE));
DMA 1 TDJ[0] = CyDmaTdAllocate();

CyDmaTdSetConfiguration(DMA_1 TD[0], 128, DMA_INVALID_TD,
DMA_ 1 TD _TERMOUT_EN | TD_INC_ SRC _ADR | TD_INC _ DST _ADR);

CyDmaTdSetAddress(DMA 1 TDJO0], LO16((uint32)memoryl),
LO16((uint32)memory?2));

CyDmaChSetlnitialTd(DMA_1 Chan, DMA_1 TDJO0]);
CyDmaChEnable(DMA_1 Chan, 1);

PSoC3/KeillDiZ&
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DMADY —RAETAARTAH—32-5

REF:DMAaVR—R UM T—822—hk
72259 anbDACA:
uint8 DMA 1 Chan;
uint8 DMA 1 TD[1];
[* DMA Configuration for DMA 1 */
#define DMA_1 BYTES PER _BURST 1
#define DMA_1 REQUEST_PER BURST 1
#define DMA_1 SRC BASE (FlashMem)
#define DMA_1 DST BASE (CYDEV_PERIPH _BASE)

DMA_1 Chan = DMA_1 Dmalnitialize(DMA_1 BYTES PER_BURST,
DMA 1 REQUEST PER_BURST,

HI16(DMA 1 SRC BASE), HI16(DMA 1 DST BASE));
DMA 1 TD[0O] = CyDmaTdAllocate();

CyDmaTdSetConfiguration(DMA_1_TDJ[O], 64, DMA_INVALID_TD,
DMA 1 TD_TERMOUT_EN | TD_INC _ SRC _ADR);

CyDmaTdSetAddress(DMA_1 TD[O0], LO16((uint32)FlashMem),
LO16((uint32)VDAC8 1 Data PTR));

CyDmaChSetinitialTd(DMA_1 Chan, DMA_1 TDI[0)]);
CmeaChEnab|8(DMA_1_Chan, 1), PSOCS/GCCOD%,S

© Renji Mikami — Computer Science HW 2012
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DMADY —RAETAARATAH—321-3

REF:DMAaVR—R UM T—822—hk
229 amhibDACA
uint8 DMA 1 Chan;
uint8 DMA 1 TD[1];
[* DMA Configuration for DMA 1 */
#define DMA_1 BYTES PER BURST 1
#define DMA_1 REQUEST PER_BURST 1
#define DMA_1 SRC BASE (CYDEV_FLS BASE)
#define DMA_1 DST_BASE (CYDEV_PERIPH_BASE)

DMA_1 Chan = DMA_1 Dmalnitialize(DMA_1 BYTES PER_BURST,
DMA 1 REQUEST PER_BURST,

HI16(DMA_1 SRC_BASE), HI16(DMA_1 DST_BASE));
DMA_1_TDI[0] = CyDmaTdAllocate();

CyDmaTdSetConfiguration(DMA_1_TD[0], 64, DMA_INVALID TD,
TD_INC_SRC_ADR):

CyDmaTdSetAddress(DMA_1 TD[0], LO16((uint32)fFashMem),
LO16((uint32)VDAC8 1 Data PTR));

CyDmaChSetinitialTd(DMA_1 Chan, DMA_1 TDI[0)]);
CyDmaChEnable(DMA_1 Chan, 1); PSO0C3/KeilDiE 4

© Renji Mikami — Computer Science HW 2012
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DMADY —RAETAARTAH—323-5

REF.DMAOVR—HRUbT—2—k

BEROEHE

BE—NDDMAFYRILIZCAKDIERZHZ HENTEFF A DT,
DMAMGAKDIEREWZ =155 . BIMEITZESHELIZKBLET,
“HNIEPSOC 5I2E-STDHAEETY , ZDERIL, PSoC 37\
ARADAEYZERIETTVL 1M64KPRamDBKE B A B VT
LS TY,

TR EFERATIES. 64 KDEREHBALTWLNEIITEEL
TSV ZNIZITIRDF—D—FZFIHT HENTEET,

__attribute__ ((section()))

__attribute__ ((aligned()))

N5DF—I)—FRIELvTht, GCCODI Specifying Attributes of
Variables(Z# O EHEIETE) 12U 3> DANIILTTiRBASHA TLY
F9 . EHEFRED I IVEMEBEIZRRLIEWGEEIL,
sectionDF—T—rZFEALET . AV/N\ATZFE>TERZHTE
DERIZELIZIZL., alignedDF—T—FZFEALET,

PSoC5/GCCDIEE
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DMADY —RAETAARTAH—,323-3

REF:DMAIYHR—R U, F—4S —k
75w ambRam

uint8 DMA_1 Chan;

uint8 DMA_1 TD[1];

[* DMA Configuration for DMA_1 */

#define DMA_1 BYTES PER BURST 1

#define DMA_1 REQUEST PER_BURST 1

#define DMA_1 SRC _BASE (CYDEV_FLS BASE)
#define DMA_1 DST BASE (CYDEV_SRAM_BASE)

DMA_1 Chan = DMA_1 Dmalnitialize(DMA_1 BYTES_PER_BURST,
DMA 1 REQUEST PER_BURST,

HIL6(DMA_1 SRC BASE), HI16(DMA 1 DST BASE));
DMA 1 TDJ[0] = CyDmaTdAllocate();

CyDmaTdSetConfiguration(DMA_1 TD[0], 128, DMA_INVALID_TD,
DMA_ 1 TD _TERMOUT_EN | TD_INC_ SRC _ADR | TD_INC _ DST _ADR);

CyDmaTdSetAddress(DMA 1 TD[0], LO16((uint32)bufl), LO16((uint32)buf2));
CyDmaChSetlnitialTd(DMA_1 Chan, DMA_1 TDJO0]);
CyDmaChEnable(DMA_1 Chan, 1);

PSoC3/KeillDiZ&
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Example 2: Point-to-Array Transfer
This 16-bit ADC data buffering example shows how use DMA to do a point-to-array transfer.

Figure 6. Paoint to Array Transfer Block Diagram

Deatination : RAM Bulfer Parameter Project Setting
) Upper Source HI1B(CYDEY_PERIPH_BASE)/
Source : ADC output Sample 1 I g Address HI1B(ADC_DEC OUTSAMP PTR)
Register ™ Doatiastion Upper Destination
Sampie 2 Address Address HI16(CYDEV_SRAM BASE)
7 B@% > |Read Write Burst Count 2 Bytes
ADGC Request Per Burst | True (1)
DMA Channel Initial TD TDO
Eal Preserve TD Yes(1)
DmA, ) DMA Transaction
-
Request Sa.';l?la complete signal
Asszociated
* TDO Configuration
TDD Source Destination Transfer Mext TD —- Hone Parameter Project Setting
Count (N} Lower Source
TOD Property  : Increment Destination address, Address LO16 (ADC_DEC _OUTSAMP_PTR)
: Generate transaction complete signal Lower
Destination
Address LO16 (adc_sampleArray)
N=2 (No. of samples = Bytes per
Transfer Count sample)
= I[ncrement Destination Address
= Generate DMA done event

TD property = Swap Enable required for PSoC3
Next TD MNone/repeat to same TD

Channel Configuration

© Renji Mikami — Computer Science HW 2012
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Channel Configuration

Example 3: Array-to-Point Transfer
Source : Memory Look up table Destination : DAC Parameter Project Setting
: -HI16{CYDEV_FLS_BASE) for
Location 1 Upper Source PSoC 3
Location 2 Address - HI16 {&sineTable) for PSoC 5
___________________ : Upper Destination |HI16(CYDEV_PERIPH_BASE)/
----------------------- s Witel 1Byte ¥ DAC Address HI16(VDAC8_DATA_PTR)
Incremen
Source DMA Burst Count 1 Byte
Address Channel Request Per Burst | True (1)
Initial TD TDO
Location ‘N’
ocation | owa Preserve TD Yes(1)
Request
Associated
TD - -
DMA Trigger Clock ‘ TDO0 Configuration
Parameter Project Setting
TDO | Source | Destination gﬂf{fﬁ} Next TD Lower Source Address | LO16(&sineTable)
Lower Destination
TD Property ~ : Increment Source address, Address LO16(VDACE8 DATA PTR)
= D T S N ( No. of entries in the sine
look up table x no. of bytes
Loop back to same TD Transfer Count per entry)
TD property » Increment Source Address
Loop back to the same TD
Next TD again
REF:AN52705D
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Example 4: Array-to-Array Transfer

Channel Configuration

Source — 8 bit flash array Destination - 8 bit RAM array Parsmeter _Eﬁis?g(%ﬁn%s BASE)
|[¢— 8Bt |- _ forPSoC3
|"_ 8 Bit _'| Upper Source -HI16{&sourceArray) for PSoC
5 VIOl Address 5
reAma DestArmray(0] Increment Upper Destination
SrcAray(t] PS04 L AT Destamay] Destination | Address HI16(CYDEV_SRAM_BASE)
Read  Write B Address Burst Count 1 Byte
Request Per Burst False
Initial TD TDO
DMA Preserve TD 0
SrcAmay[N-1) Channel ::@:> DestAmay[N-1] L,
DMA Transaction
co
OMA TDO Configuration
CPU Request [ R
Parameter | Project Setting
Source
Associated Address LO16(&sourceArray)
= Destination
¢ Address LO16(&destinationArray)
S F— Transfer
ource Dastination ran MNeaxt TD »
Address Address1 | Count (N) Painter R Count [\"JI'E]B F$§$§RC ADR
TD » TD_INC_DST_ADR
property DMA  TD TERMOUT EN
Next TD MNone (Terminate TD — OxFE)

© Renji Mikami — Computer Science HW 2012
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Example 5: Ping-Pong Buffer 2wt

RAM Bufferi

Sample 1
Sample 2

N

Source - ADC
Output
Register
ADC 2Byle{Read  Write
EoC DMA
Channel
DI
| Request
Associated
TD
w
.| Transfer | MextTD
—-Tn“ SN Countjzsn1] Painter TI.'I-1

Destination2 :
RAM Buffer2

Sample 1
Sample 2

Sample M2

Address

1TD2

Increment
Destination

Transfer | Mext TD
Countiz=mz| Pointer

Figure 14. ADC-DMA Memory

. ADC_DelSig
ADC input -
to PO[2] ADC_DelSig
Pin_ADC _In [ —3{12
20ci—
8-bit

© Renji Mikami — Computer Science HW 2012
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Channel Configuration

The following table shows the channel configuration, which is similar to that in Example 2.

Parameter Setting

Upper Source Address HIM&ADC DEC OUTSAMP PTR)
Upper Destination Address HI16(CYDEV_SRAM BASE)

Burst Count 2 byte

Request Per Burst True (1)

Initial TD TDO

Preserve TD Yes(1)

Transaction 1 uses TDO,. and Transaction 2 uses T_D'1. To attach the transactions to each other,
the Next TD parameter of TDO is set to TD1 and vice versa.

TDO0 Configuration

Parameter

Project Setting

Lower Source Address

LO16(ADC_DEC_OUTSAMP_PTR}

Lower Destination Address

LO16(adc_sampleArray1)

Transfer Count

N1=2 ( No. of samples = Bytes per sample)

= Increment Destination Address
= Generate DMA done event

TD property = Swap Enable required for PSoC 3
Next TD TD1

TD1 Configuration

Parameter Project Setting

Lower Source Address

LO16(ADC_DEC_OUTSAMP_PTR)

Lower Destination Address

LO16(adc_sampleArray2)

Transfer Count N2x2 ( No. of samples x Bytes per sample)
= Increment Destination Address
» Generate DMA done event

TD property = Swap Enable required for PSoC 3

MNext TD TDO

© Renji Mikami — Computer Science HW 2012

REF:AN52705D

36



DMA® Iix F 516

Example 6: Multiplexed Data Buffering

This example shows how to collect ADC data when the input to ADC is multiplexed. If a single DMA channel is used to collect
multiplexed ADC data, the buffered data wil be as shown in Figure 155 with channel 1
and channel 2 data combined. But you can also keep the channel 1 and channel 2 data separate.

Figure 15. Multiplexed Data Buffering Using Single Channel

Destination : RAM Buffer

Source : ADC output Register Sample 1 — Chi
Increment
< Destination
Ch1 "f Sample 2 — Ch2 Address
[ 186t “YRead Write
ADC —I -
Mux
Ch2 DMA
EoC Channel
Mux sel | DA Request p DMA Transaction
Sample ‘2N’ - Ch2 complete signal
Associated TD '

o Transfer Cou
TDD Source Destination (2M) "1 Mext TD - Mome

REF:AN52705D
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DMA channels cannot change between two transactions until the entire transfer count is finished. For this reason, multiple TDs
will not work as well.. Figure 16 shows how you can use multiple DMA channels and multiplex them to move the multiplexed

channel data into separate buffers.
Figure 16. Multiple DMA Channels for Buffering Multiplexed ADC Data

Destination — RAM Ch1 Buffer

Chi

Chz

Mux sel

Sample 1

Source — ADC output Register cé‘é\ Increment
pre . Sample 2 Destination
MT-"? Address
s
7 Byla Raad Wirite ey s .
DMA -
Channel oy r— :‘_D
—f| DA DMA Transaction
Gy e complate signal
Agsociabed
v
Spurce | Destinati Transfer I
BRI Aocrose mmm; e b
Destination — RAM Ch2 Buffer
Incramant
Destination
r Address
2 Byle Read Wrile
|/ Dma
Channel2 —
- | CMA DMA Transacthon
Requast complete signal
Associated
o
Source Destinaticn|  Transter Next TD: -
Address | Addeess | Count (2N)|  Pointer [T

REF:AN52705D
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442 DMA Features
m 24 DMA channels

m Each channel has one or more transaction descriptors (TD) to
configure channel behavior. Up to 128 total TDs can be defined

m TDs can be dynamically updated
m Eight levels of priority per channel

® Any digitally routable signal, the CPU, oranother DMA channel,
can trigger a transaction

m Each channel can generate up lo two interrupts per transfer
® Transactions can be stalled or canceled

m Supports transaction size of infinite or 1 fo 64 KB

m TDs may be nested andfor chained for complex transactions

4.4.3 Priority Levels

The CPU always has higher priority than the DMA controller
when their accesses require the same bus resources, Due to the
system architecture, the CPU can never starve the DMA. DMA
channels of higher pricrity (lower priarity number) may intermupt
current DMA transfers. In the case of an interrupt, the current
transfer is allowed to complete its current transaction. To ensure
latency limits when multiple DMA accesses are requested
simultaneously, a fairness algorithm guarantees an interleaved
minimum percentage of bus bandwidth for pricrity levels 2
through 7. Priority levels 0 and 1 do not take part in the fairness
algorithm and may use 100 percent of the bus bandwidth. If a tie
occurs on two DMA requests of the same priority level, a simple
round robin method is used to evenly share the allocated
bandwidth. The round robin allocation can be disabled for each
DA channel, allowing it to always be at the head of the line.

PSoC® 3: CY8C38 Family
Data Sheet

Priority levels 2 to 7 are guaranteed the minimum bus bandwidth
shown in Table 4-7 after the CPU and DMA priority levels 0 and

1 have satisfied their requirements.
Table 4-7. Priority Levels
Priority Level % Bus Bandwidth

1] 100.0
100.0
50.0
250
12.5
6.2
31
1.5

O | | Gl R =

When the faimess algorithm is disabled, DMA access is granted
based solely on the priority level; no bus bandwidth guarantees
are made.

4.4.4 Transaction Modes Supported

The flexible configuration of each DMA channel and the ability to
chain multiple channels allow the creation of both simple and
complex use cases. General use cases include, but are not
limited to:

4.4.4.1 Simple DMA

In a simple DMA, case, a single TD transfers data between a
source and sink (peripherals or memory location). The basic
timing diagrams of DMA read and write cycles are shown in
Figure 4-1. For more description on other transfer modes, refer
to the Technical Reference Manual.

Figure 4-1. DMA Timing Diagram

L DDRESS Phase——wle—DATA Phase— sl

[ | g
S N — 1

) B G ()1
ViV L

Bask: OMA Read Transtar withaul wall slates

Document Number: 001-11729 Rev. *T

le  ADORESS Phase—ele — DATA Phase— ol

} O S V8

CLK

WRITE j.l/ :‘l,'l, i)
m:m EU —— EDC
w1V L

Basi: DMA Wriks Transhar withoid wall stales
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FERFORM

Figure 4-2. Interrupt Processing Timing Diagram
@ @ @ © © 9 @ @ @ @ )
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fr WA }'n., \\ Db “number H pasiod o core’ ) 00000
i -
A The activa mlamg SR 2 WA
WT_VECT ADDR dheican b peclied ) e i .
IRA i 5
! i
1 ! I
IRT 1 i N
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Wb mupi fien and posding o CFU CFU Responss Coar 1 Complating curent insruciion and branching by vl addeess Complain 3R ard raium rmE

1
* o ad # —_—
i

MNotes

| 1; Interrupt trigogered asynchronous to the clock

m 2: The PEND bit is set on next active clock edge to indicate the interrupt arrival

= 3: POST bit is set following the PEND bit

® 4 Interrupt request and the interrupt number sent to CPU core after evaluation priority (Takes 3 clocks)
m 5 |SR address is posted to CPU core for branching

® 6: CPU acknowledges the interupt request

| 7 |15R address is read by CPU for branching

m 8, 9: PEND and POST bits are cleared respectively after receiving the IRA from core

® 10: IRA bit is cleared after completing the current instruction and starting the instruction execution from 1SR location (Takes 7 cycles)
m 11; IRC is setf to indicate the completion of ISR, Active int, status is restored with previous status

The total intermupt latency (ISR execution)

= POST + PEND + IRQ + IRA + Completing current instruction and branching
= 1+1+1#247 cycles Document Numbaer: 001-11729 Rev. *T Fage 18 of 134
=12 cycles
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