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1. Summary of the BMC513 Tenor Board

U Tenor board is an evaluation board to test and develop your target system with BMC513 and this
application note describes its hardware specification and its reference code based on the board.

1.1) Components of the Tenor B/D
U Tenor B/D

c:

DC 5V Adaptor

U USB A to Mini Cable

c:

Development Tool Install CD

1.2) Board overview
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FIGURE. 1
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2. Features of BMC513FXT

U Fast 8-bit RISC 8051 core MCU
- Advanced RISC B51 core using 1-clock per instruction
- Dual DPTRs (Data Pointer Registers) for fast block move

U Hardwired ADPCM Voice Codec
- Embedded own ADPCM Codec(BRAC®) with a dedicated DMA
- Selectable sampling frequency from 4KHz to 48KHz
- Built-in Low Pass Filter & 3 times up-sampling
- 3-bit / 4-bit data compression
- Volume control with mute feature
- Automatic DMA access to external Serial Flash (up to 1Gbit)
- IBB(Input Bit stream Buffer) mode for direct playback of voice data in X-RAM
- Voice Recording

U Hardwired BRIJPEG Decoder

- Embedded own DCT based image decoder
- 128x128 10 frame decoding @ 12MHz
- 192x192 10 frame decoding @ 24MHz

- Built-in processing engines for image engine
- Variable length decoding engine
- Inverse DCT engine

- Support additional MAC/MUL/ADD/SUM instructions with up to 16 data input

i VDMA
- Two dimensional DMA engine with on the fly additional functions
- Color space conversion from YCbCr to RGB
- Mixing foreground and background images
- Alpha blending with 4444 and 5551 formats
- Local IBOLCD channel to read/write RGB data to/from external frame memory

0 Memories

- 384Kbytes embedded NOR Flash Memory(e-FLASH) for program and data
- Sector Endurance: 10,000 Cycles
- Greater than 10 years Data Retention
- This memory is protected from writing after reset

- 256Bytes On-chip data SRAM(I-RAM)

- 4Kbytes On-chip Extended data SRAM(X-RAM)

- Up to 1Gbits, Serial NOR Flash externally Expandable

0 JTAG Interface
- On-Chip Debug and In-System Programming through JTAG

Boo-Ree Multimedia Inc.
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i ADC
- 6(80QFP)/4(68QFN) channels 10-bit
- Max. 20uS conversion time, Max 50K SPS @3MHz ADC conversion clock
- Programmable input clock frequency

U 1 channel 10-bit D/A Converter

U Serial Flash Controller
- Master-only interface with dual DMA functions
- BSPI clock is divided by 2 from Fsys(system clock)
- BSPI is mainly used for external serial flash
- BSPI on-the-fly function by a dedicated DMA (high-speed data read even during voice Playback)

0 UART
- Supports 5-bit, 6-bit, 7-bit, or 8-bit serial data transmit / receive (TX / RX)
- Supports external clocks for the UART operation
- Programmable baud rate
- Supports IrDA 1.0
- Loopback mode for testing
- Insertion of one or two Stop bits per frame
- Parity checking
- LSB first

0 RTC
- Time information (seconds/minutes/hours) directly in BCD code
- Calendar information (date/month/year/day of week) directly in BCD code up to year 9999
- Leap year generator
- Wake-up signal generation: support on the STOP mode
- Alarm interrupt
- Cyclic interrupt: the interrupt cycle may be 1/512, 1/256, 1/64, 1/16, 1/4, 1/2, and 1 second

0 USB Device
- Fully Compliant to USB 2.0 full-speed specification (maximum 12Mbps)
- Complete Device Configuration
- Compatible with both OpenHCI and intel UHCI Standards
- Support 5 Endpoints (1 Control Endpoint, 4Data Endpoints with logical endpoint numbering)
- EPO: 16 Bytes Control/Status Endpoint
- EP1/2: 64 Bytes Data Endpoint (IN/OUT) supporting automatic double buffering
- EP3/4: 16 Bytes Data Endpoint (IN/OUT) supporting automatic double buffering
- Supports Bulk Data Transfer
- CRC16 Generation and CRC5/CRC16 Checking
- Suspend/Resume Control
- On-Chip USB Transceiver

Boo-Ree Multimedia Inc.
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U Timers with Pulse Width Modulation (PWM)
- 3 channels 16-bit Programmable Timers
- Interval Mode, Toggle, Capture Mode or PWM Mode
- 3 PWM output, Timer output and Capture input
- Supports external clock sources

i SPI
- Full-duplex, 3-wire or 4-wire Synchronous Data Transfer
- Support Master and Slave operation
- Serial clock with programmable polarity and phase
- Baud rate clock selectable in Master mode
- MSB First or LSB First Data Transfer
- Support 1 Byte / 2 Byte operation

U Watchdog Timer
- 8-bit Timer with pre-scaler
- If an overflow of watchdog timer is generated, a reset is issued

0 I180LCD Interface
- Support parallel/serial external LCD interfaces
- 8-bit, 9-bit, 16-bit, 18-bit parallel 180 interface
- 3-wire, 4wire serial interface
- Support VDMA local bus interface

i LCD Controller/Driver
- 32(80QFP)/30(68QFN) segments and 4 common terminals
- 1/2, 1/3 and 1/4 duty selectable
- 16 level LCD contrast control by software
- LCD display data memory registers

U Other Features
- 30 programmable interrupt sources (10(80QFP) / 8(QFN) external interrupt sources)
- Low power consumption

i Low Voltage Reset (LVR)
- Criteria voltage: 2.0V

U On-Chip Regulator
- VDD to 1.8V conversion
- VDD to 3.3V conversion

U Power Down Mode
- IDLE: only CPU clock stops
- STOP: selected system clock and CPU clock stop
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i Clock Circuit
- External crystal: 4AMHz ~ 12MHz
- External resonator: 4MHz ~ 8MHz
- Internal typ. 16MHz oscillator
- External crystal: 32.768KHz
- Internal typ. 32.768KHz oscillator
- On chip PLL: MAX 48MHz

U Operating Frequency
- MAX. 24MHz

U Operating Voltages
-2.2Vto5.5Vat4-12MHz

U Operating Temperature Range

- -40LC ~ 80LC

U /0O and Package type
- 61(80QFP)/51(68QFN) GPIOs
- 68-pin (8x8 mm) QFN
- 80-pin (14x20 mm) QFP

U SMART option
- RDP (Flash Read Protection)
- HDP (Flash Program Protection)
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3. Tenor Board Description

3.1) Board Configuration
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FIGURE. 2
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3.2) Power Plan

Output
Voltage
Level =>VDD

OUTPUT

GPIOs

Core

RISC 8051
A

T ’

INTERNAL ||[ INTERNAL
‘1.8VLDO m 3.3vVLDO m AVDAC m VbbL m v

DD2 m PAVREF H

\
OTHER L EXTERNAL
CIRCUIT 1 3.3V LDO

DC POWER(5V)

FIGURE. 3

0 VvVDD2 pin is the only used for 80QFP

0 Internal 1.8V and 3.3V LDO are used respectively for Core and Peripheral blocks
U Power related option, key and LED are described in Figure 4. as below

HDo not connect when S5

ower ack in ut
pmoz TJc4m b ercc _33V

o
o

OFF -- ONjuiit
Ji01 T
\ 5V_1A —

INPUT S i

6 R50S
8C107

Power ON LED

ON> <GP73

FIGURE. 4
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[E—
HEADER 10X2

as close as possible

Place BC201, BC202
to the S3FMMBG “2“1l

"l

VCC_IN VCC_IN
SILK <POWER_SW>
SViA R101
SW101 560
SR e T :]3
D102
PWR JACK 1 LED(RED)
5
2 .
ok 3 ] POWER_SW R
701 & = =
cior |, Teon SILK <POWER_ON>
- T N
7 104 100uF/16V(B) DEND
DGND |
DGND
LDO 3.3V OUT vee_m . vee_sav
i U0l sor.ges T \SWDD2
[ A ouUT § I SHVDD1
J- d R_‘ - 2 l ¥
02 vss [ Bci0z |+ TC103
scioz_L. Teto2 31w T
104 | 10uFrOV(E) ep 06 ‘o WUEHNE)
< )
DGND
7
DGND
FIGURE. 5

ENTT
IOSVEINTEFS0A™

DGND

WCe_3av
L2m

7

DEND

BT e
BEAD(NG)
BC202 R201
105
0

TeFSCLI

uz201

BMC513
80pin

FIGURE. 6

i Power source: DC 5V/1A Adapter included in the board

Ver3.1

U In case of using USB power, refer to Figure. 4 in the previous page and close [J401] header.

But , i n

U GPIO Output level will be the same as VDD Input powerd.
(Tenor Board uses 3.3V VDD Input power)

t htuse bottoUsB powet and BC 5V at the same time.

0 1uF Ceramic Cap. Should be mounted closely to LDO out pin of BMC513 and L201(Bead) wond

be mounted.
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3.3) Main Chip (BMC513) & Clock

21 0 1
LU B TN

=_la

Pitch: 2.54mm

§
g
o
(o
(o
o
o
O

4 6 8 10 2 W B B
1 3 57 9 n°8 s COM

: 0 - 502
. m N L ARNGH OLED>
~ - Pitch: 5.08mm = &
FIGURE. 7

U Header Holes near BMC513 will be mainly used for Socket board connection or test of signal of
each pin. Pitch between Holes is 2.54mm.

Tenor V1.3.1 : 68QFN, 80QFP package ( Figure.7)
U External Clocks (12MHz & 32.768KHz) use SMD type, but can use DIP type after taking off them.

Tenor V1.3.1 is attached to crystal header for various values of the crystal(dip)

13
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3.3.1) Tenor Verl.2 Header Pin Map

1 PV180UT 1 VSSUSB 1 GP64 1 GPO1
2 GP14 2 AVSS 2 GP65 2 GP02
3 GP34 3 PDACO 3 GP66 3 GPO3
4 GP35 4 AVDAC 4 GP67 4 GP04
5 GP36 5 PAVREF 5 GP40 5 GPO05
6 GP37 6 GP10 6 GP41 6 GPO06
7 VDD 7 GP11 7 GP42 7 GPO7
8 VSS 8 GP12 8 GP43 8 GP54
9 PXO 9 GP13 9 GP44 9 GP55
10 PXI 10 GP30 10 GP45 10 GP56
11 PTEST 11 GP31 11 GP46 11 GP57
12 PXTI 12 GP32 12 GP47 12 GP70
13 PXTO 13 GP33 13 GP50 13 GP71
14 PNnRESET 14 GP60 14 GP51 14 GP72
15 PV330UT 15 GP61 15 GP52 15 GP73
16 PDM 16 GP62 16 GP53 16 GP74
17 PDP 17 GP63 17 GPOO 17 GP75
18 empty 18 empty 18 empty 18 Empty
CHART. 1

Boo-Ree Multimedia Inc.
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3.3.2) Tenor Verl1.3.1 Header Pin Map

- : 80QFP only

1 1 |vssuse 1 1

2 2 | Avss > | GP6a 2 |cPo2
3 3 | PDACO 3 |cPes 3 |cPo3
4 4 | AVDAC 4 | cPe6 4 |GpPo4
5 |GP14 5 | PAVREF 5 |GPe7 5 | GPos
6 |cPaa 6 6 | GP40 6 |GPo6
7 |GP3s 7 7 |GPal 7 |cPo7
8 | GP36 8 | GPi0 8 |GPa2 8 |GP54
9 |GP37 9 |GP11 9 |cPa3 9 |cpss
10 |vDD1 10 |cpP12 10 |GPaa 10 |GP56
11 |vss1 11 | cP13 11 | GP45 11 | GP57
12 | PxO 12 |GP3o 12 | GP46 12 |GP70
13 |Pxi 13 | GP31 13 13 |GP71
14 | PTEST 14 | GpP32 14 14 | GP72
15 | PxTI 15 | GP33 15 | GP47 15 |GP73
16 | PxTO 16 | GP60 16 | GP50 16 |GP74
17 |PnRESET | 17 |GPe1l 17 | GP51 17 |GP75
18 |Pv3zouT | 18 |GPe2 18 | GP52 18

19 |PDM 19 |GPe3 19 |GP53 19

20 | PDP 20 |GP18 | 20 | GPOO 20

CHART. 2

Boo-Ree Multimedia Inc.
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3.4) Key
5Way multi key|
FIGURE. 8
FIGURE. 10
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