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TDA7500A

DIGITAL AM/FM SIGNAL PROCESSOR

24X24 BIT DSP CORES

PROCESSING

& DECODER

(SAl)

CONVERTER

ON-CHIP PLL

INTEGRATED CODEC (4ADCs, 6DACs)
[IC AND SPI CONTROL INTERFACES
SPI DEDICATED TO DISPLAY MICRO

6 CHANNEL SERIAL AUDIO INTERFACE

SPDIF RECEIVER WITH SAMPLE RATE

EXTERNAL MEMORY INTERFACE (EMI)
DOUBLE DEBUG INTERFACE

5V-TOLERANT 3V I/O INTERFACE
12x2 MULTIFUNCTION GENERAL PLIRPOSE

FULL SOFTWARE FLEXIBILITY WITH TWO
SOFTWARE AM/FM, AUDIO AND SOUND-

HARDWARE RDS FILTER, DEMODULATOR

TQFP100 (with sluq 4o vi)
ORDERING NUMRE}: "DA7500A

DESCRIPTION

The TDA7503A is an integratez circuit implementing
a fully Jigitas, integrated eiid arvanced solution to
periorn: ine signal rrucessiny in front of the power
amouier and behina ine AM/FM tuner or any other
audio source. T'ie chip integrates two 45 MIPs DSP
cores: one for steirco decoding, noise blanking, weak
signal proce<<ing and multipath detection and one for
sound nrecessing, Dolby B, echo and noise cancel-

/O PORTS iy 107 the telephone.
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TDA7500A

DESCRIPTION (continued)

An IC/SP interface is implemented for control and communication with the main micro. A separate SPI is avail-
able to interface the display micro.The DSP cores are integrated with their associated data and program mem-
ories. The peripherals and interfaces 1°C, SPI, Serial Audio Interface (SAl), PLL Oscillator, External Memory
Interface, (EMI), General Purpose 1/O register (Port A) and the D/A registers are connected to and controlled by
DSPO, whereas the A/D registers, the SPDIF and the General Purpose I/O register (Port B) are connected to
and controlled by DSP1. An hardware RDS filter , demodulator and decoder block is also embedded. No support
is needed from the DSPs but at initialisation so that RDS can work in background and in parallel with other DSP
processing. Separated Debug and Test Interfaces are connected to both DSP cores.

The TDA7500A is supposed to be used in kit with the TDA7501 or any other device of the same family. Thanks
to the serial audio interface also digital sources can be processed and a direct output to a digital bus is also
available.

The flexibility allowed by the wide memory space and by the two powerfull DSP cores make the TDA750CA us-
able for different applications. In example, inside the main radio as an audio co-processor or to parfarin tae sig-
nal processing and equalisation associated to a digital power amplifier.

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter J _V;Iue Unit
Vpbp Power supplies Dig*a. ! 7 -0.51t0 +4.6 \%
Vee Anziog -0.510 +4.6 \
Vao | Analog Input and Output Voltage 9) 205 to (Vgg+0.5) v
Vgo | Digital Input and Output Voltage \J 205 to (Vpp+0.5) v
Vgs | Digital Input Voltage (5V tolerant) o 051065 v

T Operating Junction Temperature !“:me -40to 125 °C
Tstg Storage Temperature Y -55to 150 °C

Warning: Operation at or beyond the: e Iu_nrrhay result in permanent damage to the device. Normal operation is not guaranteed at these
extremes.

THERMAL pATA

Svn bo' Parameter Value Unit

. *—‘ta—amb Thermal resistance junction to ambient (1) 45 °C/W
Thermal resistance junction to ambient (@) 20 °C/W

Rihjcase | Thermal junction to case ©) 5 °C/W

Note: 1. In still air
2. On 4 layers board with soldered slug
3. Measured on top side of the package

4
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TDA7500A

PIN DESCRIPTION

NO

Name

Type

Description

1

GND1

Ground pin dedicated to the digital circuitry.

2

VDD1

Supply pin dedicated to the digital circuitry.

TESTEN

Test Enable (Input). When low, puts the chip into test mode and
muxes the XTI clock to all flip-flops. When TEST_SE is also
active, the scan chain shifting is enabled. To be connected to
Vdd in operating mode.

TESTSE

SCAN Enable (Input). When high with TESTEN also active,
controls the shifting of the internal scan chains. When active with
TESTEN not active, sets all tri-state outputs into hi-impedance
mode. To be connected to GND in operating mode.

NRESET

System Reset (Input). A low level applied to NR=SET input
initializes the IC.

SCKM/DSPO_GPIO0

1’0

I2C Serial Clock Line (Input/Outnut/¢ Pl Bit Clock (Input)/

General Purpose I/0 (Input/Outrut). Clock line for I°C bus. If SPI
interface is enabled, behav=s as SPI bit clock. Optionally it can
be used as general pu!;icse /O controlled by DSPO.

MISOM/DSP0_GPIO1

MOSIM/DSP0_GPIO2

I/0

1/1C,

I2C Serial Data Line (input/Output)/SPI Master Input Slave
Output Seriu Datz (Input/Output)/General Purpose I/O (Input/

Outzut). Data iine for I2C bus. If SPI is enabled, behaves as
Seial L awa Input when in SPI Master Mode and Serial Data
Output when in SPI Slave Mode. Optionally it can be used as
general purpose /O controlled by DSPO.

SPI Master Output Slave Input Serial Data (Input/Output)/
General Purpose I/0 (Input/Output). Serial Data Output when in
SPI Master Mode and Serial Data Input when in SPI Slave
Mode. Optionally it can be used as general purpose 1/O
controlled by DSPO.

SSM/DSPO_%rI03

SPI Slave Select (Input)/General Purpose I/O (Input/Output). If
SPl is enabled, behaves as Slave Select line for SPI bus.
Optionally it can be used as general purpose 1/O controlled by
DSPO.

v

|
1

3CKD/DSPO_GPIO4

SPI Bit Clock (Input)/General Purpose 1/0O (Input/Output). SPI bit
clock. Optionally it can be used as general purpose 1/O
controlled by DSPO.

11

MISOD/DSP0_GPIO5

I/0

SPI Master Input Slave Output Serial Data (Input/Output)/
General Purpose 1/0O (Input/Output). Behaves as Serial Data
Input when in SPI Master Mode and Serial Data Output when in
SPI Slave Mode. Optionally it can be used as general purpose I/
O controlled by DSPO.

12

MISOD/DSP0_GPIO6

I/0

SPI Master Output Slave Input Serial Data (Input/Output)/
General Purpose I/0 (Input/Output). Serial Data Output when in
SPI Master Mode and Serial Data Input when in SPI Slave
Mode. Optionally it can be used as general purpose 1/O
controlled by DSPO.

13

SSD/DSPO_GPIO7

SPI Slave Select (Input)/General Purpose I/O (Input/Output).
Behaves as Slave Select line for SPI bus. Optionally it can be
used as general purpose 1/O controlled by DSPO.

4
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TDA7500A

PIN DESCRIPTION (continued)

N° Name Type Description

14 CLKIN I Clock Input pin (Input). Clock from external digital audio source
to synchronize the internal PLL.

15 AVDD Supply pin dedicated to the PLL.

16 XTI Crystal Oscillator Input (Input). External Clock Input or crystal
Oscillator input.

17 XTO (0] Crystal Oscillator Output (Output). Crystal Oscillator output
drive.

18 AGND Ground pin dedicated to the PLL.

19 RDSINT/DSP1_GPIO4 (0] RDS bit/block interrupt (Output)/General Purpos2 1,9 {Input/
Output). Provides an interrupt to the main mic:o. O)tionally it
can be used as general purpose I/O cont _'led sy DSP1.

20 RDSARI_SCK/DSP1_GPIO3 (0] SPI Bit Clock (Input)/ARlI indicator (f)L'{olJt)/GeneraI Purpose /O
(Input/Output). If SPI interface is encbled, behaves as SPI bit
clock. Optionally it provides the ARl indication bit. Optionally it
can be used as genera' p 5 pase /O controlled by DSP1.

21 RDSQAL_SO/DSP1_GPIO2 (0] SPI Slave Outpi't Ceri=, Data (Output)/RDS Bit Quality (Output)/
General Purzoce 1’0 (Input/Output). If SPI is enabled, behaves
as Serial Daia Dutput. Optionally it provides the RDS serial data
qurdity ‘nor nation. Optionally it can be used as general purpose
I/O con'rolled by DSP1.

22 RDSDAT_SI/DSP1_GPIO1 I SPI Slave Input Serial Data (Input)/RDS Bit Data (Output)/
General Purpose 1/0O (Input/Output). If SPI is enabled, behaves
as Serial Data Input. Optionally it provides the RDS serial data
stream. Optionally it can be used as general purpose 1/0
controlled by DSP1.

23 RDSCLK_SS/DS?P 17(‘1:00 SPI Chip Select (Input)/RDS Bit Clock (Output)/General
Purpose 1/0O (Input/Output). If SPI is enabled, behaves as Chip
Select line for SPI bus. Optionally it provides the 1187.5Hz RDS
Bit Clock. Optionally it can be used as general purpose /O

| controlled by DSP1.

24 | 'l;T_ External interrupt line (Input). When this line is asserted low, the

DSP may be interrupted. Acts as IRQA line of DSPO core.
p—

25 CGND1 Ground pin dedicated to the digital circuitry.

26 CvDD1 Supply pin dedicated to the digital circuitry.

27 SCRCCD SPDIF Input 1 (Input). Stereo SPDIF input to connect a digital
audio source like a CD.

28 SCRMD SPDIF Input 2 (Input). Stereo SPDIF input to connect a digital
audio source like a MD.

29 DSRA<7> I/O | DSP SRAM Data Lines<7> (Input/Output). When in SRAM
Mode this pin act as the EMI data line 7.

30 DSRA<6> I/0 DSP SRAM Data Lines<6> (Input/Output). When in SRAM
Mode this pin act as the EMI data line 6.

4/40 1S7]




TDA7500A

PIN DESCRIPTION (continued)

N° Name Type Description

31 DSRA<5> I/O | DSP SRAM Data Lines<5> (Input/Output). When in SRAM
Mode this pin act as the EMI data line 5.

32 DSRA<4> I/O | DSP SRAM Data Lines<4> (Input/Output). When in SRAM
Mode this pin act as the EMI data line 4.

33 DSRA<3> I/lO | DSP SRAM Data Lines<3> (Input/Output)/DSP DRAM Data
Line<3>(Input/Output). This pin act as the EMI data line 3 in
both SRAM Mode and DRAM Mode.

34 DSRA<2> I/lO | DSP SRAM Data Lines<2> (Input/Output)/DSP DRAM Cata
Line<2>(Input/Output). This pin act as the EMI data linc 2 ii
both SRAM Mode and DRAM Mode.

35 |DSRA<1> VO | DSP SRAM Data Lines<1> (Input/Output/DSP DFAM Data
Line<1>(Input/Output). This pin act as thz =1\l data line 1 in
both SRAM Mode and DRAM Mode.

36 DSRA<0> I/lO | DSP SRAM Data Lines<0> (Ir.»w/Output)/DSP DRAM Data
Line<0>(Input/Output). Thic pin act as the EMI data line 0 in
both SRAM Mode and DF'AlM Mode.

37 SRA<0> (0] DSP SRAM Ad7iravs Line<0> (Output)/DSP DRAM Address
Line<0> (Or:iput). This pin acts as the EMI address line 0 in both
SRAM VMude 2.d DRAM Mode

38 SRA<1> (0] DS® SF.AM Address Line<1> (Output)/DSP DRAM Address
lLine<1> (Output). This pin acts as the EMI address line 1 in both
SRAM Mode and DRAM Mode

39 SRA<2> V] DSP SRAM Address Line<2> (Output)/DSP DRAM Address
Line<2> (Output). This pin acts as the EMI address line 2 in both
SRAM Mode and DRAM Mode

40 SRA<3> (0] DSP SRAM Address Line<3> (Output)/DSP DRAM Address
Line<3> (Output). This pin acts as the EMI address line 3 in both
SRAM Mode and DRAM Mode

41 SRA<4> (0] DSP SRAM Address Line<4> (Output)/DSP DRAM Address
| Line<4> (Output). This pin acts as the EMI address line 4 in both
| SRAM Mode and DRAM Mode

A2 SRA<5> (0] DSP SRAM Address Line<5> (Output)/DSP DRAM Address
Line<5> (Output). This pin acts as the EMI address line 5 in both
SRAM Mode and DRAM Mode

43 SRA<6> (0] DSP SRAM Address Line<6> (Output)/DSP DRAM Address
Line<6> (Output). This pin acts as the EMI address line 6 in both
SRAM Mode and DRAM Mode

44 SRA<7> (0] DSP SRAM Address Line<7> (Output)/DSP DRAM Address
Line<7> (Output). This pin acts as the EMI address line 7 in both
SRAM Mode and DRAM Mode

45 SRA<8> (0] DSP SRAM Address Line<8> (Output)/DSP DRAM Address
Line<8> (Output). This pin acts as the EMI address line 8 in both
SRAM Mode and DRAM Mode

4
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TDA7500A

PIN DESCRIPTION (continued)

NO

Name

Type

Description

46

SRA<9>

DSP SRAM Address Line<9> (Output)/DSP DRAM Address
Line<9> (Output). This pin acts as the EMI address line 9 in both
SRAM Mode and DRAM Mode

47

SRA<10>

DSP SRAM Address Line<10> (Output)/DSP DRAM Address
Line<10> (Output). This pin acts as the EMI address line 10 in
both SRAM Mode and DRAM Mode

48

SRA<11>

DSP SRAM Address Line<11> (Output)/DSP DRAM Address
Line<11> (Output). This pin acts as the EMI address line 11 in
both SRAM Mode and DRAM Mode

49

SRA<12>

DSP SRAM Address Line<12> (Output)/DSP DR/ M Agdrass
Line<12> (Output). This pin acts as the EMI adclies: line 12in
both SRAM Mode and DRAM Mode

50

CGND2

Ground pin dedicated to the digital circuivy

51

CvDD2

Supply pin dedicated to the digital cicuitry.

52

SRA<13>

DSP SRAM Address L -ie < 13> (Output)/DSP DRAM Address
Line<13> (Outpul). 7n's pin act as the EMI address line 13 in
both SRAM Mo~z2 end ORAM Mode.

53

SRA<14>

DSP SR Acdress Line<14> (Output)/DSP DRAM Address
Linz<1t (Output). This pin act as the EMI address line 14 in
boin SF.AM Mode and DRAM Mode.

54

SRA<15>

DSP SRAM Address Line<15> (Output)/DSP DRAM Address
Line<15> (Output). This pin act as the EMI address line 15 in
both SRAM Mode and DRAM Mode.

55

SRA<16>/DSP0O_GPIOC

DSP SRAM Address Line<16> (Output)/DSP DRAM Address
Line<16> (Output)/General Purpose 1/O (Input/Output). This pin
acts as the EMI address line 16 in both SRAM Mode and DRAM
Mode. Optionally it can be used as general purpose 1/O
controlled by DSPO. After reset the state of this pin is read by the
boot SW to select the boot mode (Refer to HW/SW maual).

56

| Wi

DSP SRAM Write Enable (Output)/DRAM Write Enable
(Output). This pin serves as the write enable for the EMI in both
DRAM and SRAM Mode (active low). To be connected to R/W of
the RAM.

57

DRD

DSP SRAM Read Enable(Output)/DRAM Read Enable (Output).
This pin serves as the read enable for the EMI in both DRAM
and SRAM Mode (active low). To be connected to R/W of the
RAM.

58

CASALE

DSP DRAM Column Address Strobe (Output). When in DRAM
Mode this pin acts as the column address strobe.

59

SDO<2>/SRA<17>/DSP1_GPIO<8>

SAI Outputs (Output)/EMI SRAM Address Line<17> (Output)/
General Purpose 1/O (Input/Output). One stereo channel SAI
data output in SAl mode. EMI address line 17 in SRAM Mode.
Optionally it can be used as a general purpose I/O.

6/40
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TDA7500A

PIN DESCRIPTION (continued)

NO

Name

Type

Description

60

SDO<2>/SRA<18>/DSP1_GPIO<7>

SAI Outputs (Output)/EMI SRAM Address Line<18> (Output)/
General Purpose 1/O (Input/Output). One stereo channel SAI
data output in SAl mode. EMI address line 18 in SRAM Mode.
Optionally it can be used as a general purpose I/O.

61

SDO<0>/SRA<19>

SAIl Output (Output)/EMI SRAM Address Line<19> (Output).
One stereo channel SAI data output in SAl mode. EMI address
line 19 in SRAM Mode.

62

SDI<2>/SRA<20>/DSP1_GPIO<6>

SAl Input (Input)/EMI SRAM Address Line<20> (Output)/
General Purpose 1/O (Input/Output). One stereo channei SAI
data input in SAl mode. EMI address line 20 in SRAM "iode.
Optionally it can be used as a general purpose I/C

63

SDI<1>/SRA<21>/RAS/DSP1_GPIO<5>

SAl Input (Input)/EMI SRAM Address Linc<?21.. (©utput)/DRAM
Row Address Strobe (Output)/General Purpo=2 1/O (Input/
Output). One stereo channel SAl dat« n vut in SAl mode. EMI
address line 21 in SRAM Mod=. Vet iii DRAM Mode this pin
acts as the row address strobe Optionally it can be used as a
general purpose 1/O.

64

SDI<0>/SRCCDC

SAl Input (Input)/P Oir Liput 3 (Input). One stereo channel SAI
data input in S/ imcae. Stereo SPDIF input intended to connect
a digital auc'io scurce like a CD changer in SPDIF mode.

65

SCKT

1’0

SAitrar s~ider Bit Clock (Input/Output). SAl transmitter bit clock.
Macter or slave.

66

LRCKT

Vo)

SAl transmitter Left-Right Clock (Input/Output). SAI transmitter
Left-Right clock. Can be master or slave mode.

67

SCKR

SAl receiver Bit Clock (Input). SAl receiver bit clock. Slave only.

68

LRCKR

SAl receiver Left-Right Clock (Input/Output). SAI receiver Left-
Right clock. Slave only.

69

DBOUT1/DS.”1_GPIO10

I/0

Debug Port Serial Output (Input/Output)/ General Purpose 1/0
(Input/Output). The serial data output for the Debug Port.
Optionally it can be used as a general purpose I/O.

70

| D3IN1/0S10/DSP1_GPIO11

I/0

Debug Port Serial Input/Chip Status 0 (Input/Output)/ General
Purpose 1/0O (Input/Output). The serial data input for the Debug
Port is provided when an input. When an output, together with
OS1 provides information about the chip status. Optionally it can
be used as a general purpose I/0.

71

DBCK1/0S11/DSP1_GPIO9

I/0

Debug Port Bit Clock/Chip Status 1 (Input/Output)/General
Purpose 1/0O (Input/Output). The serial clock for the Debug Port
is provided when an input. When an output, together with OS0
provides information about the chip status. Optionally it can be
used as a general purpose I/O.

72

DBRQNT1

Debug Port Request Input (Input). Means of entering the Debug
mode of operation.

73

DBOUTO0/DSPO_GPIO10

I/0

Debug Port Serial Output (Input/Output)/ General Purpose 1/0
(Input/QOutput). The serial data output for the Debug Port.
Optionally it can be used as a general purpose I/O.

4
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TDA7500A

PIN DESCRIPTION (continued)

N° Name Type Description

74 DBIN0/OS00/DSP0_GPIO11 I/O | Debug Port Serial Input/Chip Status 0 (Input/Output)/ General
Purpose 1/0O (Input/Output). The serial data input for the Debug
Port is provided when an input. When an output, together with
OS1 provides information about the chip status. Optionally it can
be used as a general purpose I/O.

75 DBCKO0/0S01/DSP0_GPIO9 I/O | Debug Port Bit Clock/Chip Status 1 (Input/Output)/General
Purpose /0 (Input/Output). The serial clock for the Debug Port
is provided when an input. When an output, together with OS0
provides information about the chip status. Optionally it can be
used as a general purpose I/O.

76 DBRQNO | Debug Port Request Input (Input). Means of enteri~g the Debug
mode of operation.

77 VDD2 Supply pin dedicated to the digital circuit y.

78 GND2 Ground pin dedicated to the digiai ",ils_".;ry.

79 ADC<0> | Analog Inputs (Input). Sing'2 ended analog signal inputs to the
ADC.

80 ADC<1> | Analog Inputs ('nnut). Single ended analog signal inputs to the
ADC.

81 ADC<2> | Anulog linorts (Input). Single ended analog signal inputs to the
AL,

82 ADC<3> | Analog Inputs (Input). Single ended analog signal inputs to the
ADC.

83 S2DREF I To be connected to ADCGND

84 ADCVDDREF \\. I Voltage Reference (Input). Analog voltage reference input.
Signal is supplied by A354. (typical 3.3V).

85 ADCREF<2>_ B | Voltage Reference (Input). External decoupling of the analog
references used for the sigma delta modulator.

86 | AL)CREF<1> | Voltage Reference (Input). External decoupling of the analog

| references used for the sigma delta modulator.
_%.:— ADCREF<0> | Voltage Reference (Input). External decoupling of the analog
' references used for the sigma delta modulator.

88 ADCVDD Analog Supply pin dedicated to the A/D converter.

89 ADCGND Analog Ground pin dedicated to the A/D converter.

90 DAC<0> (0] Analog Outputs (Output). Analog signal outputs of the DAC

91 DAC<1> (0] Analog Outputs (Output). Analog signal outputs of the DAC

92 DAC<2> (0] Analog Outputs (Output). Analog signal outputs of the DAC

93 DAC<3> (0] Analog Outputs (Output). Analog signal outputs of the DAC

94 DAC<4> (0] Analog Outputs (Output). Analog signal outputs of the DAC

95 DAC<5> (0] Analog Outputs (Output). Analog signal outputs of the DAC

8/40
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TDA7500A

PIN DESCRIPTION (continued)

Ne° Name

Type

Description

96 DACREF<2>

Voltage Reference (Input). External decoupling of the analog
references of the CODEC and voltage biasing.

97 DACREF<1>

Voltage Reference (Input). It can be connected to pin 100.

98 DACREF<0>

Voltage Reference (Input). External decoupling of the analog
references of the CODEC and voltage biasing.

99 DACGND

Analog Ground pin dedicated to the D/A converter.

100 | DACVDD

Analog Supply pin dedicated to the D/A converter.

1/0 DEFINITION AND STATUS
O: logic low output

X: undefined input/output

Z: high impedance

1: logic input output

Pin Reset After Boot
# Function Stat 1/0 Comments
ale | sp1 | 2c | EMI
1 | GND1 T supply
—-—
2 VDD1 supply To be connected
to VDD
3 TESTEN X | X X X | input To be connected
! to GND
4 |TESTSE X input Ext. Pulldown
5 NRESET X X X |input 5VT
6 |MSPI:SCKNiinou: X input 5VT (1) undefined
MSPI: SCKM ~utput output 4mA PP input
12C: &C'_Yi-direct (1) (1) | input 5VT/output 4mA OD
DSTQ: 5ri00 input X input 5VT
LS™0. GPIOO output output 4mA OD
4 MSPI: MISOM input X X input 5VT
| MSPI: MISOM output Oor1 output 4mA OD
I2C: SDA bi-direct X X input 5VT/output 4mA OD
DSPO: GPIO1 input X input 5VT
DSPO0: GPIO1 output output 4mA PP
8 MSPI: MOSIM input X X X input 5VT
MSPI: MOSIM output output 4mA OD
DSPO: GPIO2 input X input 5VT
DSPO0: GPIO2 output output 4mA OD
9 MSPI: SSM input X input 5VT
DSPO: GPIO3 input X X X input 5VT
DSPO0: GPIO3 output output 4mA PP
10 DSPI: SCKD input X X X input 5VT
DSPI: SCKD output output 4mA PP
DSPO: GPIO4 input X input 5VT
DSPO0: GPIO4 output output 4mA PP

4
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TDA7500A

1/0 DEFINITION AND STATUS (continued)

Pin Reset After Boot
# Function Stat 1/0 Comments
ale | sp1 | 12c | EMI
11 DSPI: MISOD input input 5VT
DSPI: MISOD output X X X | output 4mA OD
DSPO: GPIO5 input X input 5VT
DSPO0: GPIO5 output output 4mA OD
12 DSPI: MOSID input X X X input 5VT
DSPI: MOSID output output 4mA OD
DSPO: GPIO6 input X input 5VT
DSPO0: GPIO6 output output 4mA OD
13 DSPI: SSD input X X X input 5VT ~
DSPO : GPIO7 input input 5VT
DSPO : GPIO7 output output 4mA PP
14 PLL: CLKIN input X X X X input B
15 | PLL: AVDD supply S
16 [ PLL: XTI input X X X X analcy ‘npuc max. 20 MHz
17 | PLL: XTO output X X | x | x [aralgoutput
18 | PLL: AGND | 'supply
19 | RDS: RDSINT output "1 Joutputamapp
DSP1: GPIO4 input X X e X [onput 5VT
DSP1: GPIO4 output output 4mA PP
20 | RDS: RDSARI output output 4mA PP
RDS SPI: SCK input input 5VT
DSP1: GPIO3 input A X X X input 5VT
DSP1: GPIO3 output output 4mA PP
21 | RDS: RDSQAL outjut output 4mA OD
RDS SPI: 87 inaut output 4mA OD
DSP1: GPIOZ input X X X X input 5VT
DSP1: Gir.02 output output 4mA OD
22 | LS. RUSDAT output output 4mA PP
| S SPI: Sl input input 5VT
DSP1: GPIO1 input X X X X input 5VT
| DSP1: GPIO1 output output 4mA PP
23 | RDS: RDSCLK output output 4mA PP
RDS SPI: SS input input 5VT
DSP1: GPIOO input X X X X input 5VT
DSP1: GPIOO0 output output 4mA PP
24 INT input X X X X input 5VT Ext. Pullup
25 | CGND1 supply
26 | CvDD1 supply
27 | SCRCCD input input 5VT
28 | SCRCMD input X X X X input 5VT
29 | EMI SRAM: Data<7> bi-direct 1 1 1 z input/output 2mA PP
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TDA7500A

1/0 DEFINITION AND STATUS (continued)

i After Boot
P;n Function FS“:Sf ! 1/0 Comments
ate | spr | 12c | EMI
30 | EMI SRAM: Data<6> bi-direct 1 1 1 z input/output 2mA PP
31 EMI SRAM: Data<5> bi-direct 1 1 1 z input/output 2mA PP
32 | EMI SRAM: Data<4> bi-direct 1 1 1 z input/output 2mA PP
33 | EMI SRAM: Data<3> bi-direct 1 1 1 z input/output 2mA PP
EMI SRAM: Data<3> bi-direct
34 | EMI SRAM: Data<2> bi-direct 1 1 1 Z input/output 2mA PP
EMI SRAM: Data<2> bi-direct
35 | EMI SRAM: Data<1> bi-direct 1 1 1 Z | inputoutput 2mA PP \\
EMI SRAM: Data<1> bi-direct
36 | EMI SRAM: Data<0> bi-direct 1 1 1 Z |inputioutput 2ma e |
EMI SRAM: Data<0> bi-direct
37 | EMI SRAM: Add<0> output 1 1 1 | o1 [output2maPP
EMI SRAM: Add<0> output outaLt 2nA PP
38 | EMI SRAM: Add<1> output 1 1 1 | on TaputomaPP
EMI SRAM: Add<1> output output 2mA PP
I
39 | EMI SRAM: Add<2> output 1 1 1) 01 |output2mA PP
EMI SRAM: Add<2> output ‘ output 2mA PP
40 | EMI SRAM: Add<3> output 1 1 1 0/1 | output 2mA PP
EMI SRAM: Add<3> output output 2mA PP
41 | EMI SRAM: Add<4> output PR 1 | o1 [outputema PP
EMI SRAM: Add<4> outhut | output 2mA PP
42 | EMISRAM: Add<5s ciimit | 1 1 1 | o1 [outputomA PP
EMI SRAM: AZA< 5> ovtput output 2mA PP
43 | EMI SRAM: Ald<6> output 1 1 1 01 | output 2mA PP
EMI £ Add<6> output output 2mA PP
44 | EN SRAM: Add<7> output 1 1 1 | o1 [outputema PP
| £ Ml SRAM: Add<7> output output 2mA PP
| <5 | EMISRAM: Add<8> output 1 1 1 | o1 [outputomA PP
EMI SRAM: Add<8> output output 2mA PP
46 | EMI SRAM: Add<9> output 1 1 1 0/1 | output 2mA PP
EMI SRAM: Add<9> output output 2mA PP
47 | EMI SRAM: Add<10> output | 1 1 1 | o1 [output2mA PP
EMI SRAM: Add<10> output output 2mA PP
48 | EMI SRAM: Add<11> output 1 1 1 0/1 | output 2mA PP
EMI SRAM: Add<11> output output 2mA PP
49 | EMI SRAM: Add<12> output 1 1 1 0/1 | output 2mA PP
EMI SRAM: Add<12> output output 2mA PP
50 | CGND2 supply
51 | CvDD2 supply
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TDA7500A

1/0 DEFINITION AND STATUS (continued)

Pin Reset After Boot
# Function Stat 1/0 Comments
ate | sp1 | i2c | EMI
52 EMI SRAM: Add<13> output 1 1 1 0/1 | output 2mA PP
EMI SRAM: Add<13> output output 2mA PP
53 EMI SRAM: Add<14> output 1 1 1 0/1 | output 2mA PP
EMI SRAM: Add<14> output output 2mA PP
54 EMI SRAM: Add<15> output 1 1 1 0/1 | output 2mA PP
EMI SRAM: Add<15> output output 2mA PP
55 EMI SRAM: Add<16> output output 2mA PP
EMI SRAM: Add<16> output output 2mA PP
DSP0:GPIO8 input X X X X input
DSPO0: GPIO8 output output 2mA PP
56 EMI SRAM: WR output 1 1 1 1 output 2mA PP
EMI DRAM: WR output output 2mA PP
57 | EMI SRAM: RD output 1 1 1 1 | output 2m2 PP
EMI DRAM: RD output outprit ’mA PP
58 | EMI SRAM: ALE output 1 1 1 0 |oumut2mAPP
EMI DRAM: CAS output output 2mA PP
59 | SAI: SDO2 output D output 2mA PP
EMI SRAM: Add<17>output | . output 2mA PP
DSP1: GPIO8 input X X X X input
DSP1: GPIO8 output output 2mA PP
60 [ SAI: SDO1 output output 2mA PP
EMI SRAM: Add<18>output output 2mA PP
DSP1: GPIO7 input ~ X X X input
DSP1: GPIO7 output output 2mA PP
61 |SAl:SDOO outout 1 1 1 1| output 2mA PP
EMI SRAM: adr.< 9> output output 2mA PP
62 [ SAL:SDIZ aput input
EM! SRANM: Add<20> output output 2mA PP
L'S™1. GPIO6 input X X X X input
| LSP1: GPIO6 output output 2mA PP
| v | sALSDI2 input input
EMI SRAM: Add<21> output output 2mA PP
EMI DRAM: RAS output output 2mA PP
DSP1: GPIOS5 input X X X X input
DSP1: GPIO5 output output 2mA PP
64 | SAl: SDIO input X X X X input
SPDIF: CD input input
65 | SAl: SCKT input X X X X input
SAIl: SCKT output output 2mA PP
66 | SAl: LRCKT input X X X X input
SAl: LRCKT output output 2mA PP
67 | SAl: SCKR input X X X X input
68 | SAl: LRCKR input X X X X input
12/40 [S71




TDA7500A

1/0 DEFINITION AND STATUS (continued)

Pin Reset After Boot
# Function Stat 1/0 Comments
ale | sp1 | 2c | EMI
69 | DSP1 Debug: DBOUT output 1 1 1 output 4mA PP After boot in
DSP1: GPIO10 input X input 5VT debug mode
DSP1: GPIO10 output output 4mA PP
70 | DSP1 Debug: DBIN input X X X input 5VT After boot in
DSP1 : OS10 output output 4mA PP debug mode
DSP1: GPIO11 input X input 5VT
DSP1: GPIO11 output output 4mA PP
71 DSP1 Debug: DBCK input X X X input 5VT After boot in
DSP1 : OS11 output output 4mA PP debug mzan
DSP1: GPIO9 input X input 5VT
DSP1: GPIO9 output output 4mA PP
72 | DSP1 Debug: DBRQN input X X X X input 5VT _/-\fter boot in
debug mode
73 | DSPO Debug: DBOUT output 1 1 1 | output 4m. PP After boot in
DSPO0: GPIO10 input X input 5T debug mode
DSPO0: GPIO10 output cutpue smA PP
74 | DSPO Debug: DBIN input X X | input 5VT After boot in
DSPO : OS00 output output 4mA PP debug mode
DSPO: GPIO11 input X ) input 5VT
DSPO0: GPIO11 output [ output 4mA PP
75 | DSPO Debug: DBCK input X X X input 5VT After boot in
DSPO : OS01 output output 4mA PP debug mode
DSPO: GPIO9 input J input 5VT
DSPO0: GPIO9 output output 4mA PP
.', —
76 | DSPO Debug: DBRQN inout X X X X |input 5VT
77 | GND2 D supply
78 | vDD2 X supply
79 | ADC <-C_>:‘.put X X X X analog input
80 | n E(J_<1>input X X X X analog input
I 31_ 1 ADC<2>input X X X X analog input
82 | ADC<3>input X X X X | analog input
83 | ADC: S2DREF input Substrate biasing connected to GND
84 | ADC: ADCVDDREF input voltage reference connect 47uF
electolytic and
100nF Ceramic
parallel to
ADCGND
85 | ADC: REF<2> input voltage reference connect 100pF
electolytic and
100nF Ceramic
parallel to
ADCGND

4
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TDA7500A

1/0 DEFINITION AND STATUS (continued)

Pin Reset After Boot
# Function Stat 1/0 Comments
ale | sp1 | 12c | EMI
86 | ADC: REF<1> input voltage reference connect 47uF
electolytic and
100nF Ceramic
parallel to
ADCGND
87 | ADC: REF<0> input voltage reference connect 47uF
electolytic and
100nF Ceramic
parallel te
ADCGNDC
88 | ADCVDD ADC power supply A3
89 | ADCGND ADC ground M
90 | DAC<0> output X X X X |analogotpit
91 DAC<1> output X X X X analcy cutput
92 | DAC<2> output X X X X maﬁg-output
93 | DAC<3> output X X X ,’_ )| analog output
94 | DAC<4> output X X ‘ X analog output
95 | DAC<5> output X X _)( X analog output
96 | DAC: REF<2> input voltage reference connect 47uF
electolytic and
100nF Ceramic
parallel to
DACGND
97 | DAC: REF<1-1p It_ B voltage reference connect 47uF
electolytic and
100nF Ceramic
parallel to
DACGND
(It can be
connected to
| Pin100)
B 98 | DAC: REF<0> input voltage reference connect to
DACGND
(It can be
connected to
Pin99)
99 | DACGND DAC ground
100 | DACVDD DAC power supply

Output PP: Push-Pull/ OD: Open-Drain
5VT input: TTL Five Volt Tolerant Input - Schmitt-trigger for all inputs.
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TDA7500A

PIN CONNECTION (Top view)

w
w
- o — @
82EEE 28EEESy s
SO0rcrwusnarelZcrrS foa-oNad
022992299295388885888828%
DDQDQQQQQQQ<<<<<2$<<<<O>O
Lttt el
8385883359335 883I3Y58RRKE
GND1 — 1 75 | — DBCK0OSO1 DSP0 GPIO9
VDD1 — 2 CODEC Debug DSPO 74 — DBINOOS00 DSPO GPIO11
TESTEN — 3 73 |— DBOUTO DSP0 GPIO10
TESTSE — 4 Test 72 | DBRQNT
NRESET — 5 71 — DBCK1_OS11 DSP1 GPIO9
DSP0 GPIOO  SCKM — 6 DebugDSP1 | 79 | DBIN1_OS10  DSP1 GPIO11
oD
DSPO GPIO1  MISOM o 7 69 | — DBOUTI DSP1 GPIO10
IIC/SPI master
DSP0O GPIO2  MOSIM o) 8 68 [— LRCKR
DSPO GPIO3  SSM — 9 67 |— SCKR
DSP0 GPIO4  SCKD —{ 10 SAl 66 | — LRCKT
DSPO GPIO5  MISOD DI 19 SPI display 65 [— SCKT
DSPO GPIO6  MOSID D 12 SPDIF —4— 64 | — SO SRCCDC
DSP0 GPIO7  SSD — 13 83 |— sun, /RAS DSP1 GPIO5
CLKIN — 14 62 |- s2 DSP1 GPIO6
AVDD — 15 /2 '— €D0O0/
XTI — 16 PLL oscillator S0 - SDOt1/ DSP1 GPIO7
XTO — 17 5 |— SDO2/ DSP1 GPIO8
AGND — 18 | 58 |— CASALE
DSP1 GPIO4 RDSINT — 19 k. 57 | — DRD
DSP1 GPIO3 RDSARI_SCK —| 20 56 | — DWR
DSP1GPIO2 RDSQAL SO 92| 21 |[RDS OD: 5V tolerant Open Drain Outpu? 55 |— SRA<16> DSP0 GPIO8
DSP1GPIO1 RDSDAT SI —| 22 54 | SRA<15>
DSP1GPIO0O RDSCLK_SS — 23 53 | — SRA<14>
INT —{ 24 ¢ 52 | — SRA<13>
CGND1 _| 25 SPDF EMI 51 | cvDD2
8 R ﬁ [=2] 8 - b O r 0O O ™ # Q T 0 © l; g gr’ %
FTTTTT Ty TP T T T T T TITTTTT T
Q2L g dH LS 824
084ty devdeivecedsyng
CLCLILEELCIIIILC I LCC<CZ
> 0O 0w (27> B 7o B 7 B 77 I 77 ' o i o s o' s o i o i o o'l o i o i w0 iy o o} [O]
Qo rAoIZ000000N0NDNNDNDNDNDNDNN DO DO
RECOMMENDED LCC 'DrERATING CONDITIONS
Symbol rarameter Test Condition Min. Typ. Max. Unit
Vbpp 3.5V Digital Power Supply Voltage 3.15 3.3 3.45 \"
Yen 3.3V Analog Power Supply Voltage 3.15 3.3 3.45 \
POWER CONSUMPTION
Symbol Parameter Test Condition Min. Typ. Max. Unit
lag Total Maximum Current power supply @ 3.3V and Tj = 125°C 450 490 mA
Note: 45MHz internal DSP clock, 4ADC and 6DAC enabled.
PLL CHARACTERISTICS
Symbol Parameter Test Condition Min. Typ. Max. Unit
Lock Time (notet) power supply @ 3.3V and Tj = 125°C 3 ms
Fvco | VCO Frequency (note 2) 70 140 MHz
Note: 1. Depending on VCO output frequency.
2. Fgsp = Fuco/2 when PLL is running
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TDA7500A

OSCILLATOR CHARACTERISTICS

Symbol Parameter Test Condition Min. Typ. Max. Unit
Fosc | Max Oscillator Frequency (XTI) power supply @ 3.3V and Tj = 125°C 20 MHz
GENERAL INTERFACE ELECTRICAL CHARACTERISTICS
Symbol Parameter Test Condition Min. Typ. Max. Unit
i Low Level Input Current without Vi= 0V (note 1) 1 HA
pullup device
lih High Level Input Current without | V= V4q (note 1) 1 HA
pullup device
loz Tri-state Output leakage without | Vo = 0V or Vyq (note 1) 1 LA
pull up/down device
lozFT 5V Tolerant Tri-state Output Vo = OV or Vqq (note 1) | LA
leakage without pull up/down ——
device Vo = 5.5V | 1 3 HA
liatchup | I/O latch-up current V<0V, V> Vg ?_05 e mA
Vesd Electrostatic Protection Leakage , 1pA (note 2) | 2000 \

Note: 1. The leakage currents are generally very small, <1nA. The value given here, 1‘";’«,_'a amaximum that can occur after an Electrostatic
Stress on the pin.
2. Human Body Model.

LOW VOLTAGE CMOS INTERFACE DC ELECTRICAL CHARACTERISTICS

Symbol Parameter Test Condition Min. Typ. Max. Unit
Vi | Low Level Input Voltage =) 02Vgy| V
Vi, | High Level Input Voltage 0.8"Vgg v

Vhyst Schmitt trigger hyste res's 0.8 Vv
VoI | Low level suioLt Vzlage lo = XmA (notes 1, 2) 0.4 Vv
Vonh High I=vel output Voltage 0.85"Vgqg \

Note: 1. Takss ir?o ;:count 200mV voltage drop in both supply lines.
2. Xisine source/sink current under worst case conditions and is reflected in the name of the I/O cell according to the drive capability.

..O' VOLTAGE TTL INTERFACE DC ELECTRICAL CHARACTERISTICS

" Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
Vil Low Level Input Voltage (note 1) 0.8 \"
Vih High Level Input Voltage (note 1) 2 \
Vinyst | Low level threshold input falling (note 1) 0.9 1.35 \"
Vinhyst | Low level threshold input falling (note 1) 1.3 1.9 \"
Vhyst Schmitt trigger hysteresis (note 1) 0.4 0.7 Vv
Vo Low level output Voltage loj= XmA (notes 1, 2 & 3) 0.4 \Y
Von High level output Voltage 2.4 \
Note: 1. TTL specifications only apply to the supply voltage range Vdd = 3.0V to 3.6V

2. Takes into account 200mV voltage drop in both supply lines.
3. Xisthe source/sink current under worst case conditions and is reflected in the name of the 1/O cell according to the drive capability.
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TDA7500A

DSP CORE
Symbol Parameter Test Condition Min. Typ. Max. Unit
Fdsp Maximum DSP clock frequency power supply @ 3.3V and Tj = 125°C 48 MHz
FM Stereo Decoder
Symbol Parameter Test Condition Min. Typ. Max. Unit
a_ch Channel Separation >50 dB
THD Total Harmonic Distortion 0.02 %
(S+N)/N | Signal plus Noise to Noise ratio 86 1B

ADC ELECTRICAL CHARACTERISTCS (Tamb = 25°C, Ve = 3.3V, measurement banawidtr: 1SHz to 20KHz,
A-Weighted Filter.)

— =

Symbol Parameter Test Condition win. fyp. Max. Unit
Input Voltage Dynamic Range 0.75 0.8 Vrms
Sampling rate Audio mode \~ 48 KHz
Attenuation @ 20KHz @fs=441KHz 06 dB
Dynamic Range -60dB anlog it i t 84 88 dB
SNR 1KHz; -3dB analog input 84 88 dB
(THD + N) -2db) analog input (note 1) -85 -80 dB
Input Impedance N @ fs = 44.1KHz 40 55 75 kQ
Crosstalk \\. 1Vrms input @ 1KHz -85 dB
Gain misr.aich b;«een four @ 1KHz -0.5 0.5 dB
input

Note1: 0dB referc 1c¢ 211 0.75Vms input

ADCELECTRICAL CHARACTERISTCS (Tamb = 25°C, Ve = 3.3V, measurement bandwidth 10Hz to 53KHz.)

—-

| S 'iool Parameter Test Condition Min. Typ. Max. Unit

B Input Voltage Dynamic Range 0.75 0.8 Vrms
Sampling rate AM-Mode 192 KHz
Dynamic Range -60dB analog input 80 dB
SNR 1KHz; -3dB analog input 80 dB
(THD +N) -3dB analog input -80 dB
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TDA7500A

ADC ELECTRICAL CHARACTERISTCS (Tamb = 25°C, Vce = 3.3V,

measurement bandwidth 10Hz to

160KHz.)
Symbol Parameter Test Condition Min. Typ. Max. Unit
Input Voltage Dynamic Range 0.75 0.8 Vrms
Sampling rate FM-Mode 390 KHz
Dynamic Range -60dB analog input 60 dB
SNR 1KHz; -3dB analog input 60 dB

DAC PERFORMANCE (Tamp = 25°C, Ve = 3.3V, measurement bandwidth 10Hz to 20KHz, A-Weigitc -ilter
0dB gain, output load 30kQ)

Symbol Parameter Test Condition Min. Tvo. 1[ﬁax. Unit
Output voltage dynamic range 0.87 co [ 0.93 Vrms
Sampling rate P AN 48 KHz
Attenuation @ 20kHz @ 20KHz with fs = 44.1KHz ' -0.3 -0.2 dB
Dynamic Range -60dB analog input A 90 93 dB
SNR 1KHz -3dB analog cuou. ) 93 dB
Digital Silence 0000hex figita. inp Ut 93 dB
(THD + N)/S @ digital 1!l .cale -85 -83 dB
Output Impedance 25 50 Q
Crosstalk \ F \Jrras output @ 1KHz -90 -86 dB
Gain mismatch between s'x @ 1KHz -0.5 0.5 dB
outputs
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TDA7500A

SAI INTERFACE
Figure 1. SAl Timings
o SO | KX
L tirh
-
SCKR ~
(RCKP=0) tsckpl tsckph
\ >7 I
1 tsdih
rs
- -
tgt tsdis
- |- tsckr (7
Timing Description \"*~ Value Unit
tsckr Minimum Clock Cycle e 4Tpsp ns
tqt SCKR active edge to data out valid U Mz 10 ns
tirs LRCK setup time 5 ns
tin LRCK hold time S 5 ns
tsdid SDI setup time \ 15 ns
tsdih SDI hold time \J 15 ns
tsckph Minimum SCK ﬁi(_h_time 0.35 tsckr ns
tsckpl Minimur. SCK low time 0.35 tgckr ns
Note Tpsp = dsp« wa:e' clock cycle time = 1/Fpgp
Figure: 2, Sal protocol when RLRS=0; RREL=0; RCKP=1; RDIR=0
=&
|
LRCKR (#68) LEFT RIGHT
SCKR (#67) ‘ —I—‘
><LSB(n—1 )></ISB(word><MSB—1 (n)>< MSB-2 (n><
SDIO,1,2 (#62, #63, #64)
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TDA7500A

Figure 3. SAl protocol when RLRS=1; RREL=0; RCKP=1; RDIR=1.

LRCKF (#68) LEFT

SCKR (#67)

]

RIGHT

L

SD10,1,2 (62, #63, #64)

><m1$e.(n-1)

LSB{word r><_SE‘-+1 (n) ><LSE‘.+2 (n)><

Figure 4. SAl protocol when RLRS=0; RREL=0; RCKP=0; RDIR=0.

LRCKR (#48) LEFT

RIGHT

SCKR (#67)

I

RN N
)
L

—~G
S0I01.2 (#62, #63, #64) X LSBin-1) /ﬁm.QBl.vord_rXMSEH p] ><PJ18EI—2 (n)><

Figure 5. SAl protocol when RLRS-(: RF.EL=1; RCKP=1; RDIR=0.

LACKH (#68) LEFT

SORQ #6T)

]

RIGHT

XLSE‘.(M)

l SDI0,1,2 (#62, #63, #64)

'ﬁSE-(word XMSEH (n)><FJ13E‘.—2 l:r><
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TDA7500A

SPI INTERFACES
10 WORDS MAIN MICRO SPI

Symbol Description Min Value Unit
MASTER
tsclk Clock Cycle 12Tpsp ns
tqir Sclk edge to MOSI valid 40 ns
tmisosetup | MISO setup time 16 ns
tmisohold MISO hold time 4 ns
tsclkh SCK high time 0.5tgcik ns
tski | SCK high low 0.5tsek | ns
SLAVE N\

tsclk Clock Cycle _13 DSP ns
tgtr Sclk edge to MOSI valid ! 40 ns
tmosisetup | MOSI setup time A 16 ns
tmosinod | MOSI hold time \ 4 ns
tsclkh SCK high time B\ x 0.5tgclk ns
tsclkl SCK high low 0.5tsclk ns

DISPLAY SPI (different timings)

MASTER

tsclk Clock Cycle 6Tpsp ns

SLAVE
tsclk | Tleek Cycle 6Tosr i~
WarA'

Figi're 6 SPI Clocking scheme.
o~

l SSM, SSD (#9, #13) | |_

sowko,scumue #10) oo | [ L LT LT LT L LT

T Lo ror

o . ) OO Gz X e X e X X e X X Xm0~
I I I I I I I I

Internal Strobe for Data Capture
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TDA7500A

Debug Port Interface

dclk = 40MHz
No. Characteristics Unit
Min. Max.
1 DBCK rise time 3 ns
2 DBCK fall time 3 ns
3 DBCK Low 40 ns
4 DBCK High 40 ns
5 DBCK Cycle Time 200 ns
6 DBRQN Asserted to DBOUT (ACK) Asserted 5 TDSP -- (IS
7 DBCK High to DBOUT Valid PP R
8 DBCK High to DBOUT Invalid 3 \L ns
9 DBIN Valid to DBCK Low (Set-up) 15 V) ns
10 | DBCK Low to DBIN Invalid (Hold) 3 ns
DBOUT (ACK) Asserted to First DBCK High C2Tc ns
DBOUT (ACK) Assertion Width | 45TDSP-3 | 5TDSP+7 ns
11 | Last DBCK Low of Read Register to First DBt 1ig 1 of 7 TDSP + 10 ns
Next Command
12 | Last DBCK Low to DBOUT Invalid (i 'old) 3 - ns
DBSEL setup to DBCK \ < TDSP ns
Figure 7. Debug Port Seria’ Cinck Timing.
(2
[ECK N @
\nput) c L
|
Figure 8. Debug Port Acknowledge Timing.
DBRQN
(input) }\
]
peour \ o
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Figure 9. Debug

Port Data I/O to Status Timing.

DBCK
(input) / \____/(L_asn

DBOUT

o (H (19
9 -t 10
(input)

(Note 1)

N

NOTE:

1. High Impedance, external pull-down resistor

Figure 10. Debug Port Read Timing.

DBCK
(input)

DBOUT
(output)

(Note 1)

NOTE:

1. High Impedance, externa’' p'l-aown resistor

Figure 11. Debug Port L BUUK Next Command After Read Register Timing.

DBCK
(i,

(Next Command)

4
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EXTERNAL MEMORY INTERFACE (EMI) DRAM MODE

T 40MHz
Characteristics T'\lnmldng Unit
ode Min. Max.
Page Mode Cycle Time slow 10075 ns
fast ns
RAS or RD Assertion to Data Valid slow - 159 ns
fast -- 109 ns
CAS Assertion to Data Valid slow -- 65 ns
fast -- 40 ns
Column Address Valid to Data Valid slow - 80 ns
fast -- 55 ns
CAS Assertion to Data Active 0 - s
RAS Assertion Pulse Width (Note 1) slow 264 -- ns
(Page Mode Access Only)
fast 189 ' - ns
RAS Assertion Pulse Width (Single Access Only) slow 6t -- ns
fast 114 -- ns
RAS or CAS Negation to RAS Assertion slo~ | 120 - ns
ast 70 -- ns
CAS Assertion Pulse Width T Slow 65 - ns
fast 40 -- ns
Last CAS Assertion to RAS Negation (Page Mode Acce ;s’o."lf slow 60 -- ns
fast 35 -- ns
Note: 1. n is the number of successive accesses. n = 2, 3, -, or 6.
DRAM Refresh Timing
Y Timing 40MHz .
Char:cirnistics Unit
Mode Min. Max.
RAS Negation to RAG Asscrtion slow 143 - ns
fast 93 -- ns
CAS Negatizn 10 CAS Assertion slow 118 - ns
fast 68 -- ns
Re‘rpsh_’j/cle Time slow 325 - ns
L fast 225 -- ns
RAS Assertion Pulse Width slowf 166 - ns
ast 116 - ns
RAS Negation to RAS Assertion for Refresh Cycle (Note 1) slow 120 - ns
fast 70 -- ns
CAS Assertion to RAS Assertion on Refresh Cycle 18 -- ns
RAS Assertion to CAS Negation on Refresh Cycle slow 160 -- ns
fast 110 -- ns
RAS Negation to CAS Assertion on a Refresh Cycle slow 114 -- ns
fast 64 -- ns
CAS Negation to Data Not Valid 0 -- ns

Note: 1. Happens when a Refresh Cycle is followed by an Access Cycle.
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TDA7500A

EXTERNAL MEMORY INTERFACE (EMI) SRAM MODE

40MHz
Characteristics Unit
Min. Max.
Address Valid and CS Assertion Pulse Width 89 - ns
Address Valid to RD or WR Assertion 23 - ns
RD or WR Assertion Pulse Width 45 - ns
RD or WR Negation to RD or WR Assertion 39 - ns
RD or WR Negation to Address not Valid 5 - ns
Address Valid to Input Data Valid -- 72 ns
RD Assertion to Input Data Valid -- 35 ns
RD Negation to Data Not Valid (Data Hold Time) 0 \ ns
Address Valid to WR Negation 2 ns
Data Setup Time to WR Negation 3 - ns
— - —
Data Hold Time from WR Negation 5 -- ns
WR Assertion to Data Valid » - 18 ns
WR Negation to Data High-Z (Note 1) - 23 ns
WR Assertion to Data Active \/ 5 - ns
Figure 12. External Memory Interfece S8 Al Read Cycle.
SRA D ><_ add. [7:0] ><><>< data P
[7:0] 3
SRA_D )< add. [13:8] ><
e,
ALE J |
| DRD |
|
Figure 13. External Memory Interface SRAM Write Cycle.
e < <
dd. [7:0
[7:0] add. [7:0] data
SRA
[13:8] >< add. [13:8] ><
ALE # |
DWR |
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