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IMPORTANT NOTICE

TC Applied Technologies Ltd. ("TCAT") believes that the information contained herein
was accurate and reliable at time of writing . However, the information is subject to
change without notice and is provided "AS IS" without warranty of any kind (express or
implied), and TCAT reserves the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any
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those pertaining to warranty, indemnificatio n, and limitation of liability.
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infringement of patents or other rights of third parties. This document is the property of
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any patents, mask work rights, copyrights, trademarks, trade secrets or other
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SAFETY OR SECURITY DEVICES, LIFE SUPPORT PRODUCTS OR OTHER CRITICAL
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MAKES NO WARRANTY, EXPRESS, STATUTORY OR IMPLIED, INCLUDING THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS F OR PARTICULAR PURPOSE, WITH
REGARD TO ANY TCAT PRODUCT THAT IS USED IN SUCH A MANNER. IF THE CUSTOMER

OR CUSTOMERO®GS CUSTOMER USES OR PEIRNI FRODUCFEIN USE
CRITICAL APPLICATIONS, CUSTOMER AGREES, BY SUCH USE, TO FULLY INDEMNIFY

TCAT, ITS OFFIC ERS, DIRECTORS, EMPLOYEES, DISTRIBUTORS AND OTHER AGENTS
FROM ANY AND ALL LI ABILITY, | NCLUDI NG ATTORNEYSSHS
RESULT FROM OR ARISE IN CONNECTION WITH THESE USES.

TC Applied Technologies, TCAT and  the TC Applied Technologies, DICE ™ and JetPLL™
logo designs are trademarks of TC Applied Technologies Ltd.  All other brand and product
names in this document may be trademarks or service marks of their respective owners.
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Chapter 1 About DICE TCD22xx

DICE 22xx family of ¢ hips contains the following members

A TCD2220 Full version with dual audio port, this chip is in a
This chip is also known as

DICE JR

LQFP 144 package .

A TCD2210 Reduced version with one audio port, this chip is in a QFP 128
package. This chip is also known as DICE Mini.

Both device s are in a LEAD FREE package and are

Ordering information

RHOS compliant.

ID ‘ RHOS Temp. Package
TCD2210 a 0°Cto 70 °C QFP 128
TCD2210 -E a -40 °C to 85 °C QFP 128
TCD2220 a -0°Cto 70 °C LQFP 144
TCD2220 -E 3 -40 °C to 85 °C LQFP 144

Table 1. Ordering Information

TC APPLIED
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1.1 Introduction

The TCD22xx chip family covers a wide range of audio applications, professional as well

as consumer. Apart from its IEEE1394 audio streaming capability the chip features all
common digital audio interfaces and a 50MHz 32 hit RISC processor including a wide

range of peripherals. The DICE cross bar router allows any audio sink to connect to any
audio source on a per channel basis. The IEEE1394 streaming engine can handle a total
of 32 input channels and 32 output channels distributed on several isochronous

channels.
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1.2 Block Diagram
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Figure 1: DICE 22xx Block Diagram
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1.3 Chip Features

CPU core

A Full 32 -bit ARM7TDMI RISC processor
A 32-bitinternal bus

A 16-bit Thumb mode

A 16 Kb 0 wait state RAM

A 15 general -purpose 32 -bit registers

A 32-bit program counter and status register
A 5 supervisor modes, 1 user mode

A External Bus Interface (EBI)

A Remap of Internal RAM during boot.

12C Interface

A Standard and Full Speed support
A Slave mode with address match logic
A Master Mode

A 10 bit and 7 bit addressing mode
A 16 deep FIFO buffer
SPI Interface
A Master and Slave mode
A GPIO used for Slave Select
A Interrupt on Byte transfer complete
Dual Timer Unit
A 32 bit counter
A Free running and user  -defined count
A Interrupt on counter wrap
A Clocked by CPU clock
Watch Dog

Dual Universal Asynchronous Receiver Transmitter (UART)
A Industry standard 16550 Compliant
A 16 deep receive and transmit FIFO S
A Supports all standard RS232 Rates
A Supp orts MIDI rate
General Purpose Input Output (GPIO)
A 15 individual ports

A Each port configurable as input or output
TC|7ecHNoLocIES
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A Each port configurable for level or edge sensitive interrupts
A Configurable deglitching logic for each port
Dual Rotary Encoder Interface (Gray Decoder)
A individual rotary encoder counters
A 8 bit signed counter per port
A Configurable interrupt on value change
IEEE 1394 Link Layer Controller (LLC)
A |EEE 1394a compliant LLC
A Compliant PHY interface
A Support for isolation barrier
A

512x32 FIFO for asynchrono  us communication

Digital Interface Communication Engine (DICE)

A Jet™ PLL

A Cross-bar router with peak detector.

A 2 (1) generic audio port.

0 4 x2ch. of I2S Per port (32KHz to 192KHz)

0 4 x4 ch. of I4S per port (32KHz to 192KHz)

0 2x8 ch. of I8S per port (32KH Z to 96KHz)

0 4x2ch.of AES, portlorport2 (32KHz to 192KHz)

0 2x8ch. of ADAT, port 1 only (8 ch. @96KHz, 4 ch @ 192KHz)
ARM Audio Receiver/Transmitter, 8 channels (4 ch @ 192KHz)
IEC 61883 -6 Isoc. Receiver, 32 channels (16 ch @ 192KHz)
IEC 61883 -6 | soc. Transmitter, 32 channels (16 ch @ 192KHz)

> > >

Power and operating voltage
A 950 mW maximum, 500 mW typical (TBD)
A 3.3volts - I/0

A 18volts i core

TC APPLIED
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1.4 Package

Product TCD2220 is only available in LQFP144 package. Product TCD2210 is only
available in QFP128 package. Both packages are LEAD FREE.

Please refer to the TCD22xxHardwareGuide for details on the packages.
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Dimensions in Millimeters
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Figure 2: TCD2220, LQFP144
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lHl

SEE DETAIL

TOP WIEW

Figure 3: TCD2210,QFP128
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1.5 Signal Description

The following table lists each 1/O signal for the TCD2210 and TCD2220. Note that the
chips use a number of shared pins, whereby each shared pin can be configured to

contain different signals. The GPCSR module is used to configure the share d pins for a
particular signal . The shared pins and their multiple functions are also listed in a table
that follow s the table below . Note that all the shared pins a re bi-directional.

Pins that not available in TCD2210 (QFP128) are marked as N/A in the f ollowing table.

1.5.1 Signal Description

TCD2220 TCD2210 Description

Data Bus

Data Bus. Shared read/write data
DO 144 1 /o (s ) 6 for external SDRAM and Static
memory. (PU25V?3)

Data Bus. Shared read/write data
D1 1 2 110 (S) 6 for ex ternal SDRAM and Static
memory. (PU,5V)

Data Bus. Shared read/write data
D2 2 3 110 (S) 6 for external SDRAM and Static
memory. (PU,5V)

Data Bus. Shared read/write data
D3 3 4 110 (S) 6 for external SDRAM and Static
memory. (PU,5V)

Data Bus. Shared read/write data
D4 4 5 110 (S) 6 for external SDRAM and Static
memory. (PU,5V)

Data Bus. Shared read/write data
D5 5 6 110 (S) 6 for external SDRAM and Static
memory. (PU,5V)

Data Bus. Shared read/write data
D6 6 7 110 (S) 6 for external SDRAM and Stati ¢
memory. (PU,5V)

Data Bus. Shared read/write data
D7 7 8 110 (S) 6 for external SDRAM and Static
memory. (PU,5V)

Data Bus. Shared read/write data
D8 8 9 110 (S) 6 for external SDRAM and Static
memory. (PU,5V)

Data Bus. Shared read /write data
D9 9 10 110 (S) 6 for external SDRAM and Static
memory. (PU,5V)

! Sindicates Schmitt Trigger Input
2 PU indicates that internal Pull -Up resistor is present on PAD

% 5V indicates that the input is 5V tolerant

TC APPLIED
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TCD2220 TCD2210 Description

Data Bus. Shared read/write data
D10 10 11 /0 (S) 6 for external SDRAM and Static
memory. (PU,5V)

Data Bus. Shared read/write data
D11 13 14 110 (S) 6 for external SDRAM and Static
memory. (PU, 5V)

Data Bus. Shared read/write data
D12 14 15 110 (S) 6 for external SDRAM and Static
memory. (PU,5V)

Data Bus. Shared read/write data
D13 15 16 110 (S) 6 for external SDRAM and Static
memory. (PU,5V)

Data Bus. Shared read/write  data
D14 16 17 110 (S) 6 for external SDRAM and Static
memory. (PU,5V)

Data Bus. Shared read/write data
D15 17 18 110 (S) 6 for external SDRAM and Static
memory. (PU,5V)

Address Bus

Address Bus. Shared address pins

~ i 19 ° 8 for SDRAM and Static memory.

8 e 2 ° 8 for SORAM and Stat memory,
" » 2 ° 8 for SORAM and State memary.
a “ & ° 8 for SORAM and State memary.
™ # > ° 8 for SORAM and Stat memory,
" # 2 ° 8 for SORAM and State memary.
" * & ° 8 for SORAM and Stat memory,
w o 2 O 8 i Stered s
" * » ° 8 for SORAM and State memary.
" * 3° ° 8 for SoRAM and State memary.
i * . ° 8 for SORAM and State memary.
i . ? ° 8 for SORAM and State memary.
ALz 32 33 o 8 Address Bus. Shared address pins
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TCD2220 TCD2210 Description

for SDRAM and Static memory.

Address Bus. Shared address pins

AL3 33 34 o 8 for SDRAM and Static memory.
Address Bus. Shared address pin s

Al4 34 35 o 8 for SDRAM and Static memory.
Address Bus. Shared address pins

ALS 35 36 o 8 for SDRAM and Static memory.
Address Bus. Shared address pins

Al6 36 37 o 8 for SDRAM and Static memory.
Address Bus. Shared address pins

AL7 87 38 o 8 for SDRAM and Static me  mory.
Address Bus. Shared address pins

AlL8 38 39 o 8 for SDRAM and Static memory.
Address Bus. Shared address pins

AL9 39 40 o 8 for SDRAM and Static memory.

Chip Selects

CSOo* 136 121 o 4 Sh_ared SDRAM and Static Memory
Chip Selects

cs1* 46 45 o 4 Shi_ared SDRAM and Static Memory
Chip Selects

cs2* 138 (shared) 123 (shared) O 6 Shared SDRAM and Static Memory
Chip Selects

Ccsa* 139 (shared) 124 (shared) O 6 Shared SDRAM and Static Memory
Chip Selects

Grey Code Rotary Encoder

EN1_A 138 (shared) 123 (shared) 1(S) 6 Rotary Encoder Input (5V)

EN1_B 139 (shared) 124 (shared) 1(S) 6 Rotary Encoder Input (5V)

EN2_A 65 (shared) N/A 1 (S) 6 Rotary Encoder Input (5V)

EN2_B 66 (shared) N/A 1(S) 6 Rotary Encoder Input (5V)

General Purpose 110

GPIOO 42 (shared) N/A 1/0 (S) 6 General Purpose 1/0O (5V)

GPIO1 138 (shared) 123 (shared) 1/0 (S) 6 General Purpose 1/0O (5V)

GPIO2 139 (shared) 124 (shared) 1/0 (S) 6 General Purpose 1/0O (5V)

GPIO3 137 (shared) 122 (shared) 1/0 (S) 6 General Purpo se I/0 (5V)

GPIO4 85 (shared) 78 (shared) 1/0 (S) 6 General Purpose 1/0O (5V)

GPIO5 86 (shared) 79 (shared) 1/0 (S) 6 General Purpose 1/0O (5V)

GPIO6 117 (shared) 106 (shared) 1/0 (S) 6 General Purpose 1/0O (5V)

GPIO7 118 (shared) 107 (shared) 1/0 (S) 6 General Purpose 1/0O (5V)

TC APPLIED
TECHNOLOGIES

26



TCD2210/2220 Users Guide Rev 1.01

TCD2220 TCD2210 Description
GPIO8 119 (shared) 108 (shared) 1/0 (S) 6 General Purpose 1/0O (5V)
GPIO9 55 N/A 1/0 (S) 6 General Purpose /O (5V)
GPIO10 56 N/A 1/0 (S) 6 General Purpose /O (5V)
GPIO11 57 (shared) N/A 1/0 (S) 6 General Purpose /O (5V)
GPIO12 65 (shared) N/A 1/0 (S) 6 General Purpose /O (5V)
GPIO13 66 (shared) N/A 1/0 (S) 6 General Purpose /O (5V)
GPIO14 67 (shared) N/A 1/0 (S) 6 General Purpose 1/0O (5V)
RAM Clock
CLKO 40 a1 o 8 (SZDAI)?AM Interface AHB Bus Clock
SDRAM Dedicated Signa Is
CLKE 42 (shared) N/A (0] 6 SDRAM Interface Clock Enable
RAS* M 12 o 8 gg(ljt;AeM Interface Row Address
CAS* 44 23 o 8 gg(ljt;AeM Interface Column Address
SDRAM_WE 45 44 (0] 8 SDRAM Interface Write Enable
SDRAM_DQMO 47 46 (0] 8 SDRAM Interface  Lowe r byte mask
SDRAM_DQM1 48 47 O 8 SDRAM Interface  Upper byte mask
SDRAM_BNKO 52 51 (0] 8 SDRAM Interface Bank Address
SDRAM_BNK1 53 52 (0] 8 SDRAM Interface Bank Address
SDRAM_A10 43 N/A (0] 8 SDRAM Precharge A10
SRAM Interface
SRAM_READY 137(shared) 122 ( shared) | 6 SRAM ready
SRAM_BSI0] 140 125 (0] 4 SRAM lower byte select
SRAM_BS[1] 141 126 (0] 4 SRAM upper byte select
SRAM_WE* 142 127 O 8 SRAM write enable
SRAM_OE* 143 128 (0] 8 SRAM output enable
Phy Interface
SCLK 54 53 1 (S) - 49.152MHz PHY Clock in put
PHDO 58 54 1/0 (S) 8 PHY tristatable data line bit 0
PHD1 59 55 1/0 (S) 8 PHY tristatable data line bit 1

* Z indicates that the output is Z -stateable

Tc APPLIED
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TCD2220

TCD2210

Description

PHD2 60 56 1/0 (S) 8 PHY tristatable data line bit 2

PHD3 63 59 1/0 (S) 8 PHY tristatable data line bit 3

PHD4 64 60 1/0 (S) 8 PHY tristatabl e data line bit 4

PHD5 68 61 1/0 (S) 8 PHY tristatable data line bit 5

PHD6 69 62 1/0 (S) 8 PHY tristatable data line bit 6

PHD7 70 63 1/0 (S) 8 PHY tristatable data line bit 7

PHCTO 71 64 1/0 (S) 8 PHY tristatable control line bit 0

PHCT1 72 65 1O (' S) 8 PHY tristatable control line bit 1

PHDI 73 66 1(S) B ,:oktlirg)rheisnsri(t:auzlsalijt)lél\t/i;)n barrier is

PHLR 74 67 o 8 (Sze;rial request output from S -LINK

7 s O 4 fmkgouersus pu

PHLO 6 69 IO Puising when asserted  (PU, 5V)

Word Clock

WCLK_INO 85 (shared) 77 (shared) 1 (S) Word Clock In ~ (5V)

WCLK_IN1 65 (shared) N/A 1 (S) Word Clock In ~ (5V)

WCLK_OUTO 86 (shared) 79 (shared) (0] 6 Word Clock Out

WCLK_OUT1 66 (shared) N/A (0] 6 Word Clock Out

External Sample Clocks

EXT_FBR 85 (shared) 78 (shared) 1/0 (S) 6 External 1fs base rate clock 5V)

EXT 512BR 86 (shared) 79(shared) 1o (S) 6 (E5’$§"ma' 512 x base rate clock

Audio Port 0

DOO0_0 122 111 (0] 2 Audio port 0 data out 0

DOO0_1 123 112 (0] 2 Audio port 0 data out 1

DOO0_2 124 113 (0] 2 Audio port 0 data out 2

DOO0_3 125 114 (0] 2 Audio port 0 data out 3

DIO_O 109 102 | - Audio port 0 data in 0

DIO_1 110 103 | - Audio port 0 data in 1

DIO_2 111 104 | - Audio port 0 data in 2

DI0O_3 112 105 | - Audio port 0 data in 3
TC|7ecHNGOLoGIES
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TCD2220 TCD2210 Description
Audio Port 1
DO1 0 126 N/A (0] 2 Audio port 1 data out 0
DO1 1 127 N/A (0] 2 Audio port 1 data out 1
DO1_2 128 N/A (0] 2 Audio port 1 data out 2
DO1_3 129 N/A (0] 2 Audio port 1 data out 3
DI1_0 113 N/A | - Audio port 1 data in 0
DI1_1 114 N/A | - Audio port 1 data in 1
DI1_2 115 N/A | - Audio port 1 data in 2
DI1_3 116 N/A | - Audio port 1 data in 3
Audio Clock Ports
MCKO 106 99 o 8 Master Clock 0
FCKO 107 100 (0] 8 Frame Clock O (LR Clock )
BCKO 108 101 o 8 Bit Clock O
MCK1 117 (shared) 106 (shared) (0] 6 Master Clock 1
FCK1 118 (shared) 107 (shared) (0] 6 Frame Clock 1 (LR Clock)
BCK1 119 (shared) 108 (shared) (0] 6 Bit Clock 1
XTAL
XTAL2 102 95 o ) );‘I;ﬁ; gIZI;/EIE)cIédoubler/power
XTALL 103 9% | ) );‘I;ﬁ;;g:/ilfék doubler/power
Reset
RESET* 79 72 I (S) - Reset i active low (PU, 5V)
PLL
PLLE 51 50 | - PLL Enable (5V)
Test
TEMO 77 70 I - Test mode pin ( PD®, 5V)
7 g ek A
JTAG Interface
T™MS 80 73 | - JTAG - Test mode select  (PU, 5V)
TCK 81 74 | - JTAG - Testclock (5V)
® PD indicates that internal Pull  -Down resistor is present on pad.
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TCD2220 TCD2210 Description

TDI 82 75 | - JTAG - TestDataln (PU, 5V)
TDO 83 76 o 4 JTAG - TestData Out (Z, 5V)
TRST* 84 77 ) ?;Sf;sI/)TESt Reset ( active low)
12C Interface
12C_CLK 104 (shared) 97 (shared) 1/0 (S) 6 I2C Clock ( OD®, 5V)
12C_DATA 105 (shared) 98 (shared) 1/0 (S) 6 I12C Data ( OD, 5V)
SPI Interface
SPIA_SS 138 (shared) 123 (shared) 1/0 (S) 6 SPI Slave Select
SPIA_MISO 139 (shared) 124 (shared) 1/0 (S) 6 SPI Master In, Slave Out
SPIA_MOSI 104 (shared) 97 (shared) 1/0 (S) 6 SPI Master Out, Slave In
SPIA_CK 105 (shared) 98 (shared) 1/0 (S) 6 SPI Clock
SPIB_SS 57 (shared) N/A 1/0 (S) 6 Alt. SPI Slave Select
SPIB_MISO 65 (shared) N/A 1/0 (S) 6 Alt. SPI Master. In, Slave Out
SPIB_MOSI 66 (shared) N/A 1/0 (S) 6 Alt. SPI Master. Out, Slave In
SPIB_CK 67 (shared) N/A I/0 (S) 6 Alt. SPI Clock
UART Signals
UARTO_TX 130 115 O 4 Serial output; active  -high
UARTO_RX 131 116 | - Serial input; active  -high (5V)
UART1_TX 134 119 (0] 4 Serial output; active  -high
UART1_RX 135 120 | - Serial input; active  -high (5V)
Filters
FILTER AES 9 83 A ) AES Re_ceiver filter component

- connection
FILTER_CLK_DBL 95 88 A - Sc')?ﬁ":oa‘;ﬂ?'fg%icoﬁgln ter
FILTER_HPLL 08 91 A - g(e)tnT:eEtiLoLnﬁ'ter component
PLL 1.8V
PLL_1V8 (AES) 89 82 P - PLL 1.8V
(PCLII__IZiggL) 94 87 P - PLL1.8V
PLL_1V8 (HPLL) 99 92 P - PLL 1.8V
® OD indicates Open Drain pad type. External Pull - Up resistor required.
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TCD2220 TCD2210 Description
PLL Bulk Bias
F(I:_II__IZ_BISJIBTIS 93 86 P - PLL Bulk Bias
PLL_BULK (HPLL) 97 90 P - PLL Bulk Bias
PLL Ground
PLL_GND (AES) 91 84 P - PLL Ground
(P(IZ_II__IZEBI;\IQDL) 92 85 P - PLL Ground
PLL_GND (HPLL) 96 89 P - PLL Ground
Core 1.8V
VDD1IH 24 25 P - Core 1.8V
VDD1IH 61 57 P - Core 1.8V
VDD1IH 100 93 P - Core 1.8V
VDD1IH 132 117 P - Core 1.8V
1/0 3.3V
VDD30OP 11 12 P - 1/03.3V
VDD30OP 49 48 P - /03.3V
VDD3OP 87 80 P - I/03.3V
VDD3OP 120 109 P - 1/03.3V
Core Ground
VSS3| 25 26 P - Core Ground
VSS3| 62 58 P - Core Ground
VSS3I 101 94 P - Core Ground
VSS3lI 133 118 P - Core Ground
1/0 Ground
VSS30P 12 13 P - I/0 Ground
VSS30P 50 49 P - I/0 Ground
VSS30P 88 81 P - 1/0 Ground
VSS30P 121 110 P - I/0 Ground

Table 2: Signal Descriptions
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1.5.2 Multi-function Pins

The foll owing table lists all the multiple signal (shared) pins, along with the various
signals assigned to each pin.

Function 1 Function 2 Function 3 Function 4

85 78 EXT_FBR (1/0) GPIO4 (1/0) WCLK_INO (1)

86 79 EXT_512BR (1/0) GPIO5 (1/0) WCLK_OUTO(O)

104 97 12C_CLK (I/ 0) SPIA_MOSI (I/O)

105 98 12C_DATA (1/0) SPIA_CK  (I/O)

117 106 MCK1 (1/0) GPIO6 (I/ 0)

118 107 FCK1 (1/0) GPIO7 (I/ 0)

119 108 BCK1 (0) GPIO8 (1/0)

137 122 SRAM_READY (1) GPIO3 (1/0)

138 123 Cs2+ (0) GPIO1 (1/0) EN1_A 0) SPIA_.SS  (l/O)
139 124 CS3* (0) GPIO2 (1/0) EN1 B 0) SPIA_MISO  (1/0)
42 N/A CLKE (0) GPIOO (1/0)

57 N/A SPIB_SS (1/0) GPIO11  (1/O)

65 N/A SPIB_MISO (1/0) GPIO12  (1/0) EN2_A 0) WCLK_INL (1)
66 N/A SPIB_MOSI (1/0) GPIO13  (1/O) EN2_B 0) WCLK_OUT1 (0)
67 N/A SPIB_CK (1/0) GPIO14  (1/O)

Table 3: Shared Pins

1.5.3 TCD2220 Pins (not available on TCD2210)

Signal TCD2220 1/0 Drive Description
(mA)
Data Bus
EN2_A 65 (shared) 1 (S) 6 Rotary Encoder Input ( 5V)
EN2_B 66 (shared) 1 (S) 6 Rotary Encoder Input (5V)

General Purpose I/0

GPIOO 42 (shared) 1/0 (S) 6 General Purpose I/O (5V)
GPIO9 55 1/0 (S) 6 General Purpose I/O (5V)
GPIO10 56 1/0 (S) 6 General Purpose I/O (5V)
GPIO11 57 (shared) 1/0 (S) 6 General Purpose 1/0O (5V)
GPIO12 65 (shared) 1/10 (S) 6 General Purpose I/0O (5V)
GPIO13 66 (shared) 1/0 (S) 6 General Purpose I/0O (5V)
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GPIO14 67 (shared) 1/0 (S) 6 General Purpose I/0 (5V)

SDRAM Dedicated Signals

CLKE 42 (shared) (@] 6 SDRAM Interface Clo ck Enable

SMPCHG 43 O 8 SDRAM Precharge A10

Word Clock

WCLK_IN1 65 (shared) 1 (S) 6 Word Clock In (5V), Suggest using WCLK_INO as
that is the default.

WCLK_OUT1 66 (shared) (0] 6 Word Clock Out, Suggest using WCLK_OUTO as
that is the default.

Audio Por t1

DO1 0 126 (0] 2 Audio port 1 data out 0

DO1_ 1 127 (0] 2 Audio port 1 data out 1

DO1_2 128 (0] 2 Audio port 1 data out 2

DO1_3 129 (0] 2 Audio port 1 data out 3

DI1_0 113 | - Audio port 1 datain O

DI1_1 114 | - Audio port 1 datain 1

DI1_2 115 | - Audio port 1 data in 2

DI1_3 116 | - Audio port 1 data in 3

SPI Interface TCD2210 has alternative SPI Pins.

SPIB_SS 57 (shared) 1/0 (S) 6 Alt. SPI Slave Select

SPIB_MISO 65 (shared) 1/0 (S) 6 Alt. SPI Master. In, Slave Out

SPIB_MOSI 66 (shared) 1/0 (S) 6 Alt. SPI Master. Out, Slave In

SPIB_CK 67 (shared) 1/0 (S) 6 Alt. SPI Clock

Table 4: TCD2220 Only
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Chapter 2 The ARM7TDMI

The ARM7TDMI is a member of the Advanced RISC Machines (ARM) family of general purpose 32-
bit microprocessors, which offer high performance for very low power consumption and price.

The ARM architecture is based on Reduced Instruction Set Computer (RISC) principles, and the
instruction set and related decode mechanism are much simpler than those of microprogrammed
Complex Instruction Set Computers. This simplicity results in a high instruction throughput and
impressive real-time interrupt response from a small and cost-effective chip. Pipelining is employed
so that all parts of the processing and memory systems can operate continuously. Typically, while
one instruction is being executed, its successor is being decoded, and a third instruction is being
fetched from memory.

The ARM memory interface has been designed to allow the performance potential to be realized
without incurring high costs in the memory system. Speed-critical control signals are pipelined to
allow system control functions to be implemented in standard low-power logic, and these control
signals facilitate the exploitation of the fast local access modes offered by industry standard dynamic
RAMs.
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2.1 Architecture

The ARM7TDMI processor employs a unique architectural strategy known as THUMB,

which makes it ideally suited to high -volume applications with memory restrictions, or
applications where code density is an issue.

2.1.1 The THUMB Concept

The key idea behind THUMB is that of a super -reduced instruction set. Essentially, the

ARM7TDMI processor has two instruction sets:
A the standard 32 -bit ARM set
A a 16 -bit THUMB set

The THUMB sbhd indrsctiod |6ngth allows it to approach twice the density of

standard ARM code while retaining most of the ARMOS ¢
traditional 16 -bit processor using 16  -bit registers. This is possible because THUMB code

operates on the same 32  -bit register set as ARM code

THUMB code is able to provide up to 65% of the code size of ARM, and 160% of the
performance of an equivalent ARM processor connected to a 16 -bit memory system.

212 THUMBOGs Advantages

THUMB instructions operate with the standard ARM register configuration, allowing
excellent interoperability between ARM and THUMB states. Each 16 -bit THUMB
instruction has a corresponding 32 -bit ARM instruction with the same effect on the
processor model.

The major advantage of a 32 -bit (ARM) architecture over a 16 -bit archite cture is its
ability to manipulate 32 -bit integers with single instructions, and to address a large

address space efficiently. When processing 32 -bit data, a 16 - bit architecture will take at
least two instructions to perform the same task as a single ARM i nstruction.

However, not all the code in a program will process 32 - bit data (for example, code that

performs character string handling), and some instructions, like Branches, do not
process any data at all.

If a 16 -bit architecture only has 16 -bitinstruct ions, and a 32 -bit architecture only has
32-bit instructions, then overall the 16 - bit architecture will have better code density,

and better than one half the performance of the 32 -bit architecture. Clearly 32 -bit
performance comes at the cost of code dens ity.

THUMB breaks this constraint by implementing a 16 -bit instruction length on a 32 -bit
architecture, making the processing of 32 - bit data efficient with a compact instruction
coding. This provides far better performance than a 16 - bit architecture, with better code
density than a 32 - bit architecture.

THUMB also has a major advantage over other 32 -bit architectures with 16 -bit
instructions. This is the ability to switch back to full ARM code and execute at full speed.

Thus critical loops for applications s uch as

A fast interrupts
A DSP algorithms

can be coded using the full ARM instruction set, and linked with THUMB code. The
overhead of switching from THUMB code to ARM code is folded into sub -routine entry
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time. Various portions of a system can be optimized for speed or for code density by
switching between THUMB and ARM execution as appropriate.
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Chapter 3 Memory Map and Interrupts

This section explains how the various modules in the system are addressed from the

ARM. There are two memory maps, one in the case where Rema p is active and one
where it is inactive. The remap functionality is used during boot. The ARM processor
assumes that the exception vectors are placed from address 0x0000 0000 after reset

and therefore it is essential that the external program memory (typi cally a flash) is
mapped to this address after reset. In most applications it is necessary to be able to

change exception vectors at runtime, and for that purpose the internal RAM can be

mapped into the low address space. A reset will always force CSO0to b e mapped to
address 0x0000 0000. By writing a "1" to register 0Oxc0000008 in the Remap module the

low portion of the address space can be replaced with the internal RAM. A shadow of the

internal RAM will always be present at address 0x8000 0000 enabling the application to
write to it before the remapping is done. The size of internal SRAM is 16 ~ KB; however,
16MB of address space is allocated to it. The address bit s 14 -24 are ignored when

internal SRAM is accessed.

Note, that in regular DICE JR/Mini applicatio ns only boot mode is used. All applications
run from SDRAM. ARM core remap function is only used for testing purposes and not
recommended for the users.
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OXFFFF_FFFF

0xD100_0000

0xD000_0000

0xCF00_0000

0xCEOO_0000

0xCDO00_0000

0xCC00_0000

0xC600_0000

0xC700_0000

0xC600_0000

0xC500_0000

0xC400_0000

0xC300_0000

0xC200_0000

0xC100_0000

0xC000_0000

0xBF00_0000

0xBEOO_0000

0xBD00_0000

0x8300_0000

0x8200 _0000

0x8100_0000

0x8000 _0000

0x0000 _0000

Boot Mode
(Remap active)

Reserved
AHB Space

PWRMGR

AVS

DICE

Reserved
APB Space

HPLL

Reserved
APB Space

PDBINT

GPCSR

GRAY

SPI

2 Wire IF
Master/Slave

GPIO

Timer

Interrupt Controller

Address Remap

Watchdog

UART #0

UART #1

Reserved
AHB Space

1394LLC Memory
Space

Memory Controller
Setup Registers

Internal SRAM
Mirror Address

Memory Controller

OXFFFF_FFFF

0xD100_0000

0xD000_0000

0xCF00_0000

0xCEO0_0000

0xCD00_0000

0xCC00_0000

0xC600_0000

0xC700_0000

0xC600_0000

0xC500_0000

0xC400_0000

0xC300_0000

0xC200_0000

0xC100_0000

0xC000_0000

0xBF00_0000

0xBEOO_0000

0xBDO0_0000

0x8300_0000

0x8200_0000

0x8100_0000

0x8000_0000

0x0100_0000

0x0000 _0000

Normal mode

(Remap inactive)

Reserved
AHB Space
PWRMGR 16MB
AVS 16MB
DICE 16MB
Reserved
APB Space 1emB
HPLL 16MB
Reserved
APB Space
PDBINT 16MB
GPCSR 16mMB
GRAY 16MB
16MB
SPI
2 Wire IF 16MB
Master/Slave
16MB
GPIO
16MB
Timer
16MB
Interrupt Controller
16MB
Address Remap
16MB
Watchdog
16MB
UART #0
UART #1 16MB
Reserved 928MB
AHB Space
1394LLC Memory 16MB
Space
Memory Controller
Setup Registers 16mB
Internal SRAM
Mirror Address 16mB
Memory Controller 2032MB
Internal SRAM 16M8B

Figure 4. Global Memory Map (allocated address sace)
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Chapter 4 ARM Peripherals

Base Address

0x8100 0000

Functional Block

Memory Controller

0x8200 0000 1394LLC
0xBDO0 0000 UART#1
OxBEOO 0000 UART#0
0xBF00 0000 Watch Dog

0xCO000 0000

Address Remap Register

0xC100 0000

Interrupt Controller

0xC200 0000

Dual Timer/Counter

0xC300 0000 GPIO

0xC400 0000 12C

0xC500 0000 SPI

0xC600 0000 Gray

0xC700 0000 GPCSR

0xC800 0000 PDB Interface (AVS Global Enable)
0xCC00 0000 Jet™ PLL

0xCEOO0 0000 DICE Sub System

0xCF00 0000 AVS Sub System (1394 Audio Interface)

0xD000 0000

Power Manager

Table 5: ARM Peripheral base addresses
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4.1 General Purpose Control and Status Registers

The GPCSR controls various modes and pin mappings in the TCD2210/20 . Due to the
high integration some pins share severa | functions. The GPCSR selects the mapping of
those pins. GPCSR Registers control the function of all multipurpose pins including GPIOs

as well as the function of AUDIO PORTS

4.1.1 Audio Input ports

The DICE JR (2220) has 2 audio input ports and DICE Mini (2210) only has Port 0. Each
port has 4 data lines. The 4 data lines in each port are routed to the corresponding InS
interface. The lines can also be routed to the AES receivers and ADAT receivers

depending on the configuration setting. See AUDIO PORT register description .

The following configuration signals exist for the configuration of the Audio Input Ports

Name ‘ bits  Values

CFG_AESO_RX 2 00: AES Off, logic 0 routed to receiver

CFG_AES1 RX |2

CFG_AES2_RX 2 10:AES received from Audio port 1 sig nal ( TCD2220
2

01: AES received from Audio port O signal

only)
11: Reserved

CFG_AES3_RX

Table 6: Audio In-port Configuration Bits

4.1.2 Audio Output ports

The DICE JR (2220) has 2 audio input ports and DICE Mini (2210) only has Port 0. Each
port has 4 data lines.  The 4 data lines in each port can source from the corresponding
InS, AES or ADAT interface. Only Port O can be configured for ADAT.

Name ‘ bits  Values

CFG_A0_LO 1 0:InS 0 Tx0/1
CFG_A0_L1 1 1: AES
CFG_A0_L2 2 00: InS 0 Tx2/3
CFG_A0_L3 2 01: AES

10: ADAT

11: Reserved

CFG_Al _LO 1 0:InS 1 Tx0/1/2/3
CFG_Al L1 1 1: AES

CFG_Al L2 1

CFG_Al L3 1

Table 7: Audio Out-port Configuration Bits
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4.1.3 Module Configuration
Address
0xc700 0000

Register
GPCSR_SYSTEM

0xC700 0004

GPCSR_AUDIO_SELECT

0xC700 0008

GPCSR_GPIO_SELECT

0xC700 0014

GPCSR_CHIP_ID

0xC700 0024

GPCSR_IRQ_SELO_5

0xC700 0028

GPCSR_IRQ_SEL6_11

0xC700 002c

GPCSR_IRQ_SEL12 17

0xC700 0030

GPCSR_IRQ_SEL18

0xC700 0034

GPCSR_FIQ_SELO 5

0xC700 0038

GPCSR_FIQ_SEL6_7

Table 8: GPCSR Memory Map

4.1.4 GRCSR_SYSTEM
0xc700 0000

9 8 7 6 5 4 3 2 1 0

Reserved RMAP LPIE

LLCM ‘

Reset: 0 0 0 0 0 0

R R R R R R
Name Bit Reset Dir
RMAP 2 0 RW
LPIE 1 1 RW
LLCM 0 1 RW

0 0 0 0 0 0 0 0 0 0

R R R R R R R RW RW RW

Description

Remap signal to Memory controller. This is not related to the boot time
remap functionality.

Enable LPI during startup.

0: Ask PHY to remove SCLK.

1: Keep SCLK running.

Select 1394 LLC Mode.

0: 1394-1995

1: 1394-2000a
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415 GPCSR_AUDIO_SELECT

The audio ports share the InS, AES and ADAT int erfaces. The figures below show how
the signals are multiplexed onto the audio port.
ADAT Rx
Audio Port 0 Audio Port 1
in0 0 D - in0
inl A Ay At in1
INSO Rx InS1 Rx
in2 A N P NI N in2
in3 — > e in3

i
-

i
i

AES Rx

Figure 5: Audio In-port Routing
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Audio Port 1

out0-t—————

outl -4

InSO Tx

out2 -t

out3-t————

Audio Port 0

out0-—————

outl -
InSO Tx

out2-=«4——— | ————9

out3-————— |— ¢

AES Tx

ADAT Tx

Figure 6: Audio Out-port Routing

Address - 0xc700 0004

31 30 29 28 27 2 25 24 23 22 21 20 19 18 17 16
Reserved ‘ A01_3 ‘ AO1_2 ‘
Reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
15 14 13 12 1 10 9 8 7 6 5 ) 3 2 1 0
‘ AOL_1 AO1_0 A00_3 ‘ AO0_2 ‘ AO0_1 A00_0 AES3_RX ‘ AES2_RX ’ AES1_RX ’ AESO_RX ‘
Reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
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Name

Bit

Reset

Dir

Description

AOL 3

17

RW

Audio Out Port 1, Line 3. Selects between I'S or AES functionality.
0:1"s1_3
1: AES3

Note: This only applies to TCD2220.

AOL 2

16

RW

Audio Out Port 1, Line 2. Selects between I'S or AES functionality.
0:1"s1_2
1: AES2

Note: This only applies to TCD2220.

AOL_1

15

RW

Audio Out Port 1, Line 1. Selects between I'S or AES functionality.
0:1"s1_1
1: AES1

Note: This only applies to TCD2220.

AOL 0

14

RW

Audio Out Port 1, Line 0. Selects between I'S or AES functionality.
0:1"S1.0
1: AESO

Note: This only applies to TCD2220.

AOO0_3

13:12

00

RW

Audio Out Port 0, Line 3. Selects between I'S, AES or ADAT
functionality.

00:1"s0_3

01: AES3

10: ADAT1

11: Reserved

AOO_2

11:10

00

RW

Audio Out Port 0, Line 2. Selects between I'S, AES or ADAT
functionality.

00: 1"s0_2

01: AES2

10: ADATO

11: Reserved

AOO_1

RW

Audio Out Port 0, Line 1. Selects between I'S or AES functionality.
0:1"s0_1
1: AES1

AO0_0

RW

Audio Out Port 0, Line 0. Selects between I'S or AES functionality.
0:1"S0_0
1. AESO

AES3_RX

76

00

RW

Selects the source pin for AES3 Receiver

00: Off

01: Audio Port 0, line 3

10: Audio Port 1, line 3 (only valid for TCD2220)
11: Reserved

AES2_RX

5:4

00

RW

Selects the source pin for AES2 Receiver

00: Off

01: Audio Port 0, line 2

10: Audio Port 1, line 2 (only valid for TCD2220)
11: Reserved

AES1_RX

3:2

00

RW

Selects the source pin for AES1 Receiver

00: Off

01: Audio Port 0, line 1

10: Audio Port 1, line 1 (only valid for TCD2220)
11: Reserved

AESO_RX

1.0

00

RW

Selects the source pin for AESO Receiver

00: Off

01: Audio Port O, line 0

10: Audio Port 1, line 0 (only valid for TCD2220)
11: Reserved
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4.1.6 GPCSR_GPIO_SELECT
Address - 0xc700 000 8
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved ‘ ENC1 ‘
Reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Name Bit Reset Dir Description
ENC1 16 0 RW Selects between Encoder 1 and other functionality, this setting is
ignored if pins configured for SPI.
0: Encoder 1 (Overrules setting for GPIO1/2)
1: Other function (See GP101/2)
GPIO13 15 00 RW Selects between GPI013 and WCLK_OUTL1.
0: GPIO13 (I/0)
1: WCLK_OUT (0)
GPI1O12 14 0 RW Selects between GP1012 and WCLK_IN1.
0: GPI0O12 (1/0)
1: WCLK_IN1 (1)
ENC2 13 0 RW Selects between Encoder 2 and other functionality, this setting is
ignored if pins configured for SPI.
0: Encoder 2 (Overrules setting for GP1012/13)
1: Other function (See GP1012/13)
GPIO8 12 0 RW Selects between GPIO8 and BCK1.
0: GPI108 (1/0)
1: BCK1 (0)
GPIO7 11 0 RW Selects between GPIO7 and FCK1.
0: GPI10O7 (1/0)
1: FCK1 (O)
GPIO6 10 0 RW Selects between GP106 and MCK1.
0: GPIOE6 (1/0)
1: MCK1 (0)
GPIO5 9:8 0 RW Selects between GPIO5, EXT_F512_in, EXT_F512_out and
WCLK_OUTO.
00: GPIO5 (I/0)
01: EXT_F512 In (I)
10: EXT_F512 Out (O)
11: WCLK_OUTO0
GPI104 76 0 RW Selects between GP104, EXT_FBR In or EXT_FBR out.
00: GPIO4 (I/0)
01: EXT_FBR In (I) (or WCLK_INO)
10: EXT_FBR Out (O)
11: Reserved
GPIO3 5 0 RW Selects between GPIO3 and SRAM_READY.
0: GPI103 (1/0)
1: SRAM_READY (I)
GPI02 4 0 RW Selects between GPIO2 and CS3, this setting is ignored if pins
configured for SPI (SPI=01) or (ENC1=0).
0: GPI102 (1/0)
1: CS3* (0O)
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Name Bit Reset Dir Description
GPIO1 3 0 RW Selects between GPIO1 and CS2, this setting is ignored if pins
configured for SPI or ENCL1.
0: GPIO1 (1/0)
1: CS2* (O)
SPI 2:1 00 RW Selects the pins used for SPI. On TCD2210 there are two alternative
sets of pins for SPI.
00: No SPI (default)
01: SPI_a (overrules setting for ENC1 and GP101/2)
10: SPI_b (overrules setting for ENC2 and GP1012/13)
11: Reserved
GPIOO 0 0 RW Selects between GPIO0 and CLKE functionality.
0: GPIOO (I/0)
1: CLKE (O)
4.1.7 GPCSR_CHIP_ID
Address - 0xc700 00 14
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
0 Type
Reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Name Bit Reset Dir Description
CHIP_ID 31:24 01h RO Chip ID, always 01h for DICE_JR Family
CHIP_REV 23:16 00h RO Chip Revision, 00h
CHIP_TYPE 3.0 XX RO Chip Type

1111: TCD2220
1110: TCD2210
xxxx: All other types reserved for future use

4.1.8 Considerations for Chip Selects

Chip select 2 and 3 (CS2 -CS3) are by default programmed to have an alternative
function as an input. If external memories or peripherals are connected to those pins
pull -up should be added in order not to select those devices during boot.

, a

4.1.9 GPCSR_IRQ/FIQ SEL i 0xc700 0024 i 0xc700 0038

The Interrupt controller defined in section 4.8 has 32 vectored, prioritized IRQ sources
and 8 FIQ sourc es. Only IRQ sources0to 18 are usedbythe TCD22XX . Each of those
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19 logical IRQ sources and 8 logical FIQ can be connected to any of the 19 physical
interrupt sources. The IRQ_SEL registers controls this routing.

Each register is 5 bits wide and the as signment is as follows:
Value Interrupt source
00000 SPI

00001 WatchDog

00010 1394Link_on
00011 1394Link

00100 Gray

00101 GPIO

00110 Timer

00111 UARTO

01000 UART1

01001 12C

01010 Reserved

01011 AVS_IRQO

01100 AVS_IRQ1

01101 ARM_AUDIO_OVERFLOW
01110 ARM_AUDIO_IRQ
01111 Jet™ PLL

10000 MIXER_OVL
10001 POWER_MGR
10010 MIDI

100117 11111 Reserved

Table 9: Physical Interrupt Sources

4.1.10IRQ_SELO 5
Address - 0xc700 0024

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

‘ Reserved ‘ IRQS IRQ4 IRQ3

Reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

‘ IRQ3 ‘ IRQ2 IRQ1L IRQO

Reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

4.1.11IRQ_SEL6 11
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Address - 0xc700 0028

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved IRQ11 IRQ10 IRQ9
Reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| IRQ9 ‘ IRQ8 IRQ7 IRQ6
Reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
4.1.121IRQ _SEL12 17
Address - 0xc700 002c
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ Reserved ‘ IRQ17 IRQ16 IRQ15
Reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ IRQ15 ‘ IRQ14 IRQ13 IRQ12
Reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
4.1.131IRQ_SEL18
Address - 0xc700 0030
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ Reserved IRQ18
Reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
4.1.14FIQ SELO 5
Address - 0xc700 0034
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ Reserved ‘ FIQ5 FIQ4 FIQ3
Reset: 0 0 0 0 0 0 0 0 0 0 ] 0 0 0 ] 0
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ FIQ3 ‘ FIQ2 FIQL FIQO
Reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
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4.1.15FIQ _SEL6_7
Address - 0xc700 0038

15 14 13 12 11 10 9 8 7 6 5 4 3

| Reserved FIQ7 FIQ6
Reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
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4.2 External Bus Interface

The External Bus Interface ( EBI) is a highly configurabl e generic memory interface
supporting a wide variety of static and dynamic memories as well as memory mapped
peripherals.

Below is a list of the main features:

1 Memory interface Unit is clocked from the ARM system clock enabling 49.152MHz
(typical) memory a ccesses.

1  Support for 8 bit and 16 bit memories.
Support for both SDRAM and static memory types

1 20 address bits (Isb addresses 16bit data word) and 16bit data on memory
interface. Byte lane enables/masks are available for byte wide accesses into 16bit
memo ry.

1 Supports 4 chip selects. Each chip select is assigned a memory type: SDRAM,
SRAM, FLASH or ROM. Both chip select assignment and memory type timing
characteristics are runtime reconfigurable.

Base address and block size for each chip select is configura ble at runtime.

Address aliasing will be available for both chip select 0 and 1. The feature allows
two concurrent AHB bus address mappings to be available for each chip select.
This feature can be enabled or disabled at runtime.

1 Address remapping will be available for both chip select 0 and chip select 1. A
control signal remap on dictates which of two AHB bus address mappings to
apply for chip select 0 and chip select 1.

1 Supports SDRAM precharge

The memory map illustrated in Table 11 is the default after reset. The FLASH type
access chosen as default for CS_0 is set -up using a very conservative timing. As CS_0
will have a default base address at 0x0000_0000 a 16bit FLASH/ROM or any similar for
ARM SW booting should be mounted her e.

The memory controller contains two main control modules; one for SDR SDRAM control

and one for static memory including asynchronous SRAM, ROM and FLASH memory.

The memory controller can be connected to 4 different memory devices at a time, with
the cho ice of SDRAM, SRAM, FLASH or ROM for each. The memory type, size,
addressing, and timing are all programmable. The data bus for both the SDRAM and

static memory controllers is shared between the two controllers. The address bus for

the two controllersi s also shared.
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4.2.1 Signal Description

Signal

Data Bus

TCD2220

TCD2210

1/0

Drive
(mA)

Description

DO

144

oE7’) 6

Data Bus. Shared read/write data
for external SDRAM and Static
memory. (PU85V?)

D1

110 (S) 6

Data Bus. Shared read/write data
for external SDRAM and Static
memory. (PU,5V)

D2

110 (S) 6

Data Bus. Shared read/write data
for external SDRAM and Static
memory. (PU,5V)

D3

110 (S) 6

Data Bus. Shared read/write data
for external SDRAM and Static
memory. (PU,5V)

D4

10 (S) 6

Data Bus. Shared read/write data
for external SDRAM and Static
memory. (PU,5V)

D5

10 (S) 6

Data Bus. Shared read/write data
for external SDRAM and Static
memory. (PU,5V)

D6

10 (S) 6

Data Bus. Shared read/write data
for external SDRAM and Sta tic
memory. (PU,5V)

D7

10 (S) 6

Data Bus. Shared read/write data
for external SDRAM and Static
memory. (PU,5V)

D8

10 (S) 6

Data Bus. Shared read/write data
for external SDRAM and Static
memory. (PU,5V)

D9

10

110 (S) 6

Data Bus. Shared re ad/write data
for external SDRAM and Static
memory. (PU,5V)

D10

10

11

110 (S) 6

Data Bus. Shared read/write data
for external SDRAM and Static
memory. (PU,5V)

D11

13

14

110 (S) 6

Data Bus. Shared read/write data
for external SDRAM and Static
memory. (P U,5V)

D12

14

15

110 (S) 6

Data Bus. Shared read/write data
for external SDRAM and Static
memory. (PU,5V)

" Sindicates Schmitt Trigger Input

8 PU indicates that internal Pull

9 5V indicates that th

-Up resistor is present on

e input is 5V tolerant

PAD

TC|%:
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TCD2220 TCD2210 Description

Data Bus. Shared read/write data
D13 15 16 /0 (S) 6 for external SDRAM and Static
memory. (PU,5V)

Data Bus. Shared read/writ e data
D14 16 17 110 (S) 6 for external SDRAM and Static
memory. (PU,5V)

Data Bus. Shared read/write data
D15 17 18 110 (S) 6 for external SDRAM and Static
memory. (PU,5V)

Address Bus

Address Bus. Shared address pins

o 18 1 © 8 for SDRAM and Static memory.

™ e 0 © 8 for SORAM and State memory.
i * 2 ° 8 for SoRAM and State memory.
A3 “ 2 © 8 for SoRAM and St memory |
™ i # © 8 fo SORAM and Stai memary. |
A5 i # © 8 for SoRAM and St memory |
* i g © 8 for SoRAM and St memory |
" i 8 ° 8 fo SORAM and State. mamory.
* i 29 © 8 for SoRAM and St memory |
" i ¥ © 8 for SORAM and St memory.
P * * ° 8 for SoRAM and St memory |
™ B * © 8 for SORAM and St memory |
" * * ° 8 for SORAM and St memory.
" * * ° 8 for SORAM and State memory.
e * * ° 8 fo SORAM and State memory.
e * * ° 8 for SORAM and State memory.
Ao 3 87 o 8 Address Bus. Shared address pins




Rev 1.02 TCD2210/2220 User Guide

TCD2220 TCD2210 Description

for SDRAM and Static memory.

Address Bus. Shared address pins

AL7 87 38 o 8 for SDRAM and Static  memory.
Address Bus. Shared address pins

AL8 38 39 o 8 for SDRAM and Static memory.
Address Bus. Shared address pins

AL9 39 40 o 8 for SDRAM and Static memory.

Chip Selects

CSO* 136 121 o 4 Shgred SDRAM and Static Memory
Chip Selects

Cs1* 46 25 o 4 Shgred SDRAM and Static Memory
Chip Selects

138 Shared SDRAM and Static Memory
*
€S2 (shared) 123 (shared) o 6 Chip Selects
139 Shared SDRAM and Static Memory
*

cs3 (shared) 124 (shared) o 6 Chip Selects

RAM Clock

CLKO 40 a1 o 8 (SZDllo?)AM Interface AHB Bus Clock

SDRAM Dedicated Signals

CLKE 42 (shared) N/A (0] 6 SDRAM Interface Clock Enable

RAS* a1 12 o 8 SDRAM Interface Row Address
Strobe

CAS* 44 43 o 8 SDRAM Interface Column Address
Strobe

SDRAM_WE 45 44 (0] 8 SDRAM Interface Wri  te Enable

SDRAM_DQMO a7 46 (0] 8 SDRAM Interface  Lower byte mask

SDRAM_DQM1 48 a7 (0] 8 SDRAM Interface  Upper byte mask

SDRAM_BNKO 52 51 (0] 8 SDRAM Interface Bank Address

SDRAM_BNK1 53 52 (0] 8 SDRAM Interface Bank Address

SDRAM_A10 43 N/A (0] 8 SDRAM Precharg e A10

SRAM Interface

SRAM_READY 137(shared) 122 (shared) | 6 SRAM ready

SRAM_BSI0] 140 125 (0] 4 SRAM lower byte select

SRAM_BS[1] 141 126 (0] 4 SRAM upper byte select

107 indicates that the output is Z -stateable

TC APPLIED
TECHNOLOGIES
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