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Chapter 1
| ntroduction

The DMP1162B is adigital signal processor (DSP) board based onthe Texas Instruments TM S320C31 processor,

manufactured by DongMyung Electronics, Co. and designed by Korea Atomic Energy Research Institute.

The board is capable of fast digital signal processing such as averaging, RM S(Root Mean Square), FFT (Fast Fourier
Transform), filter functions, etc.

Also, The board is also capable of acquiring the datafrom anal og signals such as temperature, flow, pressure,
acoustic wave, etc.

The board is compatible with the industrial PCI bus interface and is capable of both bus master and slave transactions
on the host bus.

The DMP1162B is appropriate to data acquisition and control tasks.

The DMP1162B is also capable of 1/O slave to support the existing TM S320C3X processor system.

The DMP1162B featuresinclude:

1) TMS320C31 processor (40MHz)

2) Single SRAM memory pool

3) PCI businterface

4) Two channels of on-board timer

5) 200KHz Sample x 4 channel ADC input
6) 16Bitsx 1KB FIFO Memory

If you have any questions about hardware circuit of the DMP1162B board, contact to DongMyung Electronics.
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Chapter 2
| nstallation

This chapter describes how to install Hardware and V xd of
DMP1162B and verify hardware and V xD of DMP1162B.

Chapter contains

2.1 Installing Hardware
2.1.1 System Requirements (PC Specification)
2.1.2 Hardware Install

2.1.3 Hardware connection

2.2 Installing and Verifying VXD
2.2.1 Installing VXD
2.2.2 Verifying VXD and Hardware
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2.1 Installing Hardware
2.1.1 System Requirements ( PC Specification )

Table 1-1 System Requirements

Item Spec.

CPU As minimum, Pentium 300MHz isrequired. |IBM
PC Compatible

Memory | Asminimum, 64M Byteisrequired

Monitor Resolution 1024 x 768

HDD As minimum, 2 GIGA byteisrequired

misc. 3.5“ FDD, CD-ROM

2.1.2 Hardware I nstall

Follow the procedures below to install the DMP1162B board.
1. Turn“ OFF’ the computer power

2. Remove the computer case.

3. Clean PCI dlot.

4. Insert DMP1162B board to PCI slot of the computer.

5. Turn“ ON” the computer.
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2.1.3 Hardwar e Connection
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Figure 2-1 Hardware Wiring
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2.2 Installing and Verifying VxD
2.2.1 InstallingVxD
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Figure 2-2 Installing VxD
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2.2.2Verifying VxD and Hardware

Select menu to below.
Start Menu -> Setting ->
Control Panel -> System

Click “ Device Manager” .
Then you can see this window.

Select “DME C3x DATA
ACQUISITION DRIVER”,
and click it.

Click resource among menu.
The kinds of resource and
Setting value will be displayed.
('You can see different setting
valuein case that they have
different PC.)

Hardware and VxD isinstalled
properly if oneinterrupt and
two memory space are Set.

Syztem Properties
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i+ View devices by type £ Wiew devices by connection
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Keyboard
d onitors

&3
=
Bl A ouse
- W Parts [COM & LPT]
&
&l

B System devices
= Universal Senial Bus controllers

Properties Fefrezh | Fiemowe | Frint. .. |

Close I [Earize]

General Device Manager l Hardware Profiles I Performance I

= View devices by tvpe = Wiew devices by connection

-8 System devices

@, Advanced Power Management suppart

g Diirect memorny access contraller
----- [ JopY ; ISITION 4007 DF Y
5S4 bridge [154 mode)

----- g Intel B2371EB Power b anagement Controller
Intel 8244 3B Pentium(r] Il Frocessor to PCI bridge [wthDLJ

L

10 read data port for 1S4 Plug and Play enurmnerator
----- @, Motherboard resources
@, MNurmeric data processor
g PCI bus
----- = Plug and Play BIOS
----- = Processor suppart
----- g Frogrammable intermupt contraller

----- g System board =
[T P SO SO VO PR U = W =W s Y = Tat
2] | _'l_I
Properties | Refresh | Remove | Frint... |

System Properties

Close I [Eamce!

Genelali Diriver  Resources I

.\> DME C3z DATA ACQUISITION 40071 DRIVER

Ei=tegie) Eizp el el B asic configuration 0000 'I

| Hesource tupe | Setting |

Interrupt Reguest
kemony Bange 20040000 - 200400FF
Memory Range 20100000 - 201FFFFF

Ehanme Setting.

Conflicting device list:

Mo conflicts. =]

ks

DME C3x DATA ACQUISITION 4001 DRIVER Propertiesl E3

Ok I Cancel |

Figure 2-3 Verifying VxD and Hardware
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Chapter 3
Har dwar e Description

This chapter describes board configuration, It’ s detail
functions, VHDL, firmware and VxD of DMP1162B

Chapter contains

3.1 Board Configuration
3.1.1 Board Layout
3.1.2 General Specification
3.2 Description
3.2.1 Block Diagram
3.2.2 General Description
3.2.3 Digital Part
3.2.4 Memory Map
3.2.5 Analog Part
3.3 Board VHDL
3.4 Firmware

3.5 VxD Description
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3.1 Board Configuration

3.1.1 Board Layout
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Figure 3-1 Board Layout
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3.1.2 General Specification

Table 3-1 General Specification

Item Spec. Note
1. Processor 1.CPU :DSP-TMS320C31
2. Speed :40MHz
3. Seria Port : 1 Port
2. Processor 1. Program Memory : 256K Byte * 32 Bits
Memory 2. Analog DataMemory : 2MByte* 16 Bits
3. Fifo 1.Size :1K* 16Bits
Memory
4. Command 1. 32Bits
Port
5. Data 1. 32Bits
Port
6. A/D 1. Chip :AD977A
Converter 2. Resolution : 16 Bit (Include Sign Bit)
3. Input Range : -10V ~ +10V
4. Maximum Reading Rate : 200K Sample/sec
7. Signal 1. Chip :PGA207P
Conditioner 2. Input Voltage Protection : -40V ~ +40V
3. Input Impedance : 10130hm 1pF
4.Gain=1,2,5,10V/V
8. Power +5, -5, +15, -15 Volt
Supply
9. PCB 305x114mm 6 layer epoxy resinsboard
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3.2 Description

3.2.1 Block Diagram

ANALOG CONTROLL SIGNAL

(-

Signal

A/D
)
Conditioner > Converter o
> >
: N/ \/ -
. Signal A/D >
O . =
@ IE:> Conditioner > Converter >
wn (@)
© N/ N/ S
> .
— Signal A/D —
Z IE:> Conditioner > Converter | EPLD /
e g For \1—
— 3\ /L ‘J\ /L g Analog Part 1
q Control
Signal > A/D —! \I_
Conditioner Converter .
L Serial to
ﬂ arallel Data
EPROM EPLD
For 16Bit x 1IKB
_ High Speed
High Speed Digital Part = Fg lv?pemory
SRAM e Control
Main Memory  [N\f——
(32Bit * 256K B) TT T /X
High Speed /I_ CONTROLL BUS
SRAM \I' |
Data Memory LT L1 !
DATA BUS
16Bit 2M B T [T |
(512KB *4) ADDRESS BUS
- <__ DSP PCI © S
: w
Control L ogic :> (TMS320C31) Interface <ll__ll> <

Figure 3-2 Board Block Diagram
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3.2.2 General Description

Show brief description about block diagram to below.
1) DSP
TMS320C31isused as DSP, and the functionis
« performance
- 50 nsec singleness cycle instruction practice time
- 40 MFLOPS( Million Floating-point Operations Per Second )
- 20 MIPS( Million Instructions Per Second )
« 4K * 32 hit singleness cycle theinside ROM aterritory
« two 1K * 32 bit cycletheinside RAW aterritory
« 32 bit instruction/data word, 24bit address
« Internal DMA controller to execute |/O and CPU operation
* A motivated instructions for providing multiprocessing ( Interl ocked )
2) PCI Interface
V 360EPC-50 chipset is used as PCI interface.
This chipset consists of PCI Interface and local Interface.
3) Main Memory
Two high speed SRAM (16Bit x 256K B) is used as main memory.
Average access timeis 15ns. This spaceis used as program running space.
4) EPROM
27C256 (8Bit x 32KB) is used as EPROM. Thereis booting program.
5) PLD
PL D decodes address, generates control signal in each chipset. It converts
serial datato parallel data, saves datato FIFO memory. and, generates Interrupt.
6) FIFO Memory
IDT7282 (16Bit x 1KB) is used as high speed FIFO memory.
Accesstimeis 12ns. It is used not to lose A/D conversion data of 4-Channel.
7) Signal Conditioner
PGA207 Op_AMPisused assignal conditioner.
Programmable Gainis 1,2,5,10 times.
8) A/D Converter 0-3
AD977 isused as A/D converter. It converts analog signal from Op-AMP to digital
signal. Sampling speed of the AD977A chipset is maximum 200K Hz, Resolutionis
16Bit. Data outputsto serial interface, Analog input rangeisfixed to +-10V.
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3.2.3 Digital Part

* Digital Parts consists of DSP(TM S320C31), PCI(V360EPC) and sub digital circuits.
1) DSP(TM S320C31)
» DSP address map is showed to below.

Oh

03Fh
040h

TFFFFFh
800000h

BOTFFFR
808000K

B097FFh
B09B00K

BOYBFFh
809C00h

BO9FFFh
80A000N

FFFFFFh

Reset, interrupt, trap vectors,
and reserved locations (64)
{external STRE active)

Emwe SRS AEEasaEnrssww S

External
STRB active
(8.192M words)

Reserved
(32K words)

Peripheral bus
mermnory-mapped
registers
(6K words internal)

RAM block 0
(1K words internal)

RAM block 1
(1K words internal)

External
STRB active

(7.96M words)

Microprocessor mode

Oh

OFFFh
1000h

400000h

TFFFFFh
800000h

807FFFh
808000h

8097FFh
8098000

B09EFFh
809C00N

809FCOh
809FC1h

809FFFh
B0AD00R

FFFOOON

FFFFFFh

Reserved for boot-
loader operations

Boot 1 External

STRB
aclive
(8.188M words)

Boot 2

Reserved
(32K words)

Peripheral bus
memory-mapped
registers
(6K words internal)

RAM block 0
(1K words internal)

RAM block 1
(1K = B3 words internal)

User program interrupt
and trap branches
(63 words internal)

External

STRE
active

Boot 3

(7.96M words)

Microcomputer/boot-loader mode

Figure 3-3 DSP Address Map
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2) PCI Interface( V360EPC )

1) Memory address starts from OEC01 0000h at PC side, and size is 256bytes.
(Start addressis different at each PCI configuration cycle)

2) V360EPC is booted by EEPROM (24C02).
* Device and Vender have to be equal to the Device and Vender of “ dme_c3x.inf” file.
* Booting data of EEPROM is showed to below. (eeprom.d)

(if you want to update, it is possible to changein anew version.)

905010B5 00000003 905010B5 00000000
C0010000 FFFF0000 00000000 00000000
00000000 00000000 00000000 00000000
00000000 00000000 00000000 00000100
80000002 00000000 00000000 00000000
00000000 00000000 00000000 00000000
00000000 00000000 00000000 02000000
00000000 00000000 000OCO00 00000000
00000000 00000000 00000000 00000000
00000000 00000000 00000000 00000000
00000000 00000000 00000000 00000000
00000000 00000000 00000000 00000000
00000000 00000000 00000000 00000000
00000000 00000000 00000000 00000000
00000000 00000000 00000000 00000000
00000000 00000000 00000000 00000000

Figure 3-4 PCI Booting Datain EEPROM

* For details about all register of the V360EPC, refer to manual of V360EPC.

» For EEPROM write and read source (eeprom.c), contact to DongMyung Electronics.

3) PCI interface memory map is showed to next.
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REGISTER OFFSET
1 161 5 O

PCI_DEVICE PCI_VENDOR 00H
PCI_STAT PCI_CMD 04H
PCI_CC_REV 0&H
PCI_HDR_CFG OCH
FCI_IO_BASE (PCI_I20_BASE when |20 operation is enabled: 120_EN bif) 10H
PCI_BASED 14H
PCI_BASEA1 180

raserved 1C-2BH
PCI_SUB_ID | PCI_SUB_VEMNDOR 2CH
PCI-ROM 30H

ressrved 34-38H
PCI_BPARAM 3CH
PCI_MAFD 40H
PCI_MAPT (PCI_I20_MAPY when 120 operation is enablad: 120_EMN bit) 44H
PCI_INT_STAT 48H
PCL_INT_CFG 4CH
resenved 50H
LB _BASE(D 54H
LE_BASEA1 58H
LB _MAPD resarved SCH
LEB_MAF1 reserved 60H
LB_MAP2 LB_BASE? 54H
LB_siZED 68H
LE 1D BASE reserved BICH
FIFO_PRIORITY FIFO_CFG TOH
LB_IMASK | LB_ISTAT FIFO_STAT JdH
LB_CFG SYSTEM TEH
resened PCI_CFG TCH
oMa_PCl_ADDRO BOH
DA _LOCAL_ADDRD B4H
DMA_CSRO | DMA_LENGTHD B8H
PMA_CTLE_ADRRD 8tH
DMA_PCI_ADDR1Y 90H
BMA_LOCAL_ADDRY 94H
DMA_CSR1 | DMA_LENGTH1 98H
DMA CTLE_ADRT 9CH

120 Message Unit Pointars® A0H - BCH

MAIL_DATAS MAIL_DATAZ MAIL_DATAT MAIL_DATAQ COH
MAIL_DATAYT hAIL_DATAS MAIL_DATAS MAIL_DATA4 CaH
MAIL_DATATT MAIL_DATATD MAIL_DATAS MAIL_DATAB CEH
MaIL_DATA1S Mail_DATA14 MAIL_DHATATI MAIL_DATA12 CCH
PCI_MAIL_IERD PCI_MAIL_IEWR DOH
LEB_MaAIL_IERD LB _MAIL_IEWR DdaH
MAIL_RD_STAT MAIL WR_STAT DaH
CQBA_MAP DCH
| | | ©mA_DELAY EOH

Figure 3-2 PCI Interface Memory Map
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3.2.4Memory Map

Table 3-3 Hardware Memory Map

Memory Address
Explain Note
Begin End
0000:0000 000F:FFFF Reserved
0010:0000 0010:2000 Kernel, F/W, Stack
0010:2000 0010:5FFF Ch0. Raw Data 16K ( integer )
0010:6000 0010:9FFF Chl. Raw Data
0010:A000 0010:DFFF Ch2. Raw Data
0010:E000 0011:1FFF Ch3. Raw Data
0011:2000 0011:5FFF ChO. FFT Data 16K (float)
0011:6000 0011:9FFF Chl. FFT Data
0011:A000 0011:DFFF Ch2. FFT Data
0011:E000 0012:1FFF Ch3. FFT Data
0012:2000 0012:5FFF Sin Table
0012:6FFF 0012:9FFF Integer > floating
002F:F800 002F:FBFF Interrupt vector table
002F:FC00 002F:FFFF Kernel Program
0030:0000 003F:FFFF Boot Loader EPROM 256K x 8
0040:0000 EEPROM 16K Bit
0050:0000 CTC
0070:0000 D/A
0080:0000 A/D
0084:0000 A/D MSB
0090:0000 MUX
0100:0000 3FFF.FFFF Reserved
4000:0000 4000:FFFF Loca RAM 64K x 32
8000:0000 800F:FFFF Global RAM 256K x 32
8010:0000 807F:FFFF Reserved
007F:0000 007F:00FF PCI Interface 256Byte
8080:0100 FFFF.FFFF Reserved
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3.2.5Analog Part

1. Analog part consists of signal conditioner, A/D converter and sub circuits.

2. A/D converter Block-diagram is showed to below.

Seriad
o Analog
nsor PGA207A Front-End  |—p AD977A Data
Input Circuit
Out
Gain Control J
ADC Control

Figure 3-5 Analog Part Block Diagram

3. Explanation for circuitsis shown to below.

1) Output signal from sensor connects to OP-Amp(PGA207A) input.
PGA207A OP-AMP input impedanceis very high (1013°0hm 1pF), it has +-40V input
protection circuit, and it has programmable gain control (G=1,2,5,10), frequency
response characteristic is about 600KHz ~ 5MHz. And minimum slew rateis about
25V/uS, so, it issuitable for buffer.

2) Output signal from AMP connects to Analog Front-End circuit for adjust +-10V input
range.

3) Output signal from Analog Front-End Circuit connectsto AD977A for analog to digital
conversion.

4) AD977A has a 16Bit, 200kBPS analog to digital conversion capacity .
It supports high speed serial interface.
Serial output datafrom ADC connectsto high speed PLD for two bytes data conversion.
Conversion data is stored FIFO memory. and DSP processes high speed digital signal

processing.
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3.3Board VHDL

The part of VHDL Source code is showed to below.

Contact to Dongmyung Electronics for the question of VHDL source code.

- 3th edition
- c31.vhd for C31 4-Channel A/D Board
- DongMyung Electronics Co., Itd. 2001/03/02
library ieee;
useieee.std_logic_1164.al;
useieee.std_logic_unsigned.all;
entity c31cis
port(
la :in std_logic_vector(23 downto 0);
Id :inout std_logic_vector(15 downto 0);
begin
xa <=la(7) &la(6) &la(5) &la(4) &la(3) &la(2) &la(1) &a(0);
addrh <= 1a(23) &1a(22) &1a(21) &1a(20) &la(19) &1a(18) &l1a(17) &la(16);
xis<="0"when (holda="1" and addrh="00110000" ) else'1’;
dent :=dcnt + 1;
else
ld<="22727777777777777";
dent :=0;
end if;
end if;
end process gen_fifo_wr;
end main;

Figure 3-6 VHDL Source Code Example
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3.4 Firmware

1) Booting Part( File Down L oader )

2) Command Part( Sender, Receive)

Table 3-4 Command Spec

« Booting deviceis EPROM (27C256).
* The contents of ROM is File Down loader.

* Command Spec(32Bit) is showed to below.

* Mail Box0 is used to send command from Host to DSP.

* Mail Box2 is used to send command from DSP to Host.

« Contact to DongMyung Electronics for the source code of ROM.

No. Command Hex Function
Code
1 Auto Mode (include A/D Start) 0x10 Host -> Target data transfer
2 Trigger Mode ( “ ) 0x11 Host -> Target datatransfer
3 A/D Begin 0x12 Host -> Target data transfer
4 A/D Stop 0x13 Host -> Target data transfer
5 Check Point 0x30
6 GAIN CH 0x40 * 0 CH: 0x10 ~ 0x13
¢ 1CH: 0x20 ~0x23
¢ 2 CH : 0x40 ~ 0x43
* 3CH : 0x80 ~ 0x83
#Gain
.X0:1
.X1:2
.X2:5
.X3:10
7 Frequency Install 0x50 Timer Install
8 Frequency Reset 0x51 Timer Reset
9 Frequency Setup 0x52 Timer Setup
10 | Down OK OXEE Target -> Host data transfer
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3) Data Tx, Rx Part( Sender, Receiver )

« Send and receive large datafrom Host to DSP.
« Data specification is 32bit.

« For use, open the apertures.

4) H/W Dignostic and Driver Part

* Memory : read, write test

* Timer : on, off timer or count.

* Amplifier : amplifier input signal.

*«A/D : convert analog signal to digital signal.
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3.5VxD Description

The part of VxD Source code is showed to below.

Contact to Dongmyung Electronics for the question of VxD source code.

T T T T

/I VDASD.C -- Main code for C3x DSP Data Acquisition Device Driver
/I Use with C9 (32-bit) and MASM 6.11c from DDK

/I Copyright 2000 DongMyung Electronics Co., Ltd.
T T T T

#define WANTVXDWRAPS // C language coding
#include <basedef.h>
#include <vmm.h>

#include <debug.h>

CM_Add_Empty_Log_Conf(&logconf, device, LCPRI_NORMAL,BASIC_LOG_CONK
| PRIORITY_EQUAL_LAST);

CM_Add_Res Des(&resource, logconf, ResType IRQ, &irql,
sizeof(irql), 0);

case CARD_INFO:
CM_CallBack_Enumerator(OnEnumerate, 0);
plail = (PLAI)p->lpvinBuffer;
LAl ladi_dwMemBase[3] = plail->ladi_dwMemBase[3];
plail = (PLAI)p->lpvOutBuffer;
plail->ladi_blIRQ= LAl .ladi_bIRQ;
plail->ladi_dwlRQHandle= LAl.ladi_dwIRQHandle;

Figure 3-7 VXD Source Code Example
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Appendix

This chapter include

A. Specification
B. Component List
C. Device Data Sheets
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A. Specification

Table A-1 Board Specification

Item Spec. Note
Processor 1. CPU : DSP-TMS320C31
2.Speed 40 MHz
3. Seria Port : 1 Port
4. Timer :Timer 1
Processor 1. Program Memory : 256K * 32 Bits
Memory 2. DaaMemory : 2M * 16 Bits
Amplifier 1. PGA207
.DIGITALLY PROGRAMMABLE GAINS:
. PGA207: G=1, 2, 5, 10V/V
. TRUE INSTRUMENTATION AMP INPUT
. FAST SETTLING: 3.5msto 0.01%
. FET INPUT: | B = 100pA max
. INPUT PROTECTION: +-40V
.LOW OFFSET VOLTAGE: 1.5mV max
. 16-PIN DIP, SOL-16 SOIC PACKAGES
FIFO 1. Size :1K* 16 Bits
Memory

. The 7285 is equivalent to two 7205 8,192 x 9 FIFOs

. Low power consumption
- Active: 685 mW (max.)
-. Power -down: 83 m\W (max.)

. Ultrahigh speed —2 ns access time

. Asynchronous and simultaneous read and write

. Offers optimal combination of data capacity, small foot print

and functional flexibility

. |dedl for bi-directional, width expansion, depth expansion, bus-

matching, and data sorting applications
. Status Flags: Empty, Half-Full, Full
. Auto-retransmit capability
. High-performance CMOS technology
. Space-saving TSSOP
. Industrial temperature range (40 0 Cto +85 0 C) is available
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A. Specification (Continued)

Item Spec. Note
Command 1. 32Bits
Port
Input Amplifier 1. Chip : PGA207A
2. Input Voltage Protection : -40V ~ +40V
3. Input Impedance : 10130hm 1pF
4. Temperature Coefficient : 25PPM/C(Max.)
Analog to 1. Chip :AD977AARS
Digita 2. Resolution : 16 Bit (Include Sing Bit )
3. Input Range : -10V ~ +10V
4. Maximum Reading Rate : 200K Sample/sec
Power source +-5, +-15 Volt
PCB 305x114mm 6 layer epoxy resinsboard
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B. Component List

B.1 Processor Part

Table B-1 Processor Part Component List

No Part Quantity Note
1 1K Array Resistor 1
2 0.1uF 59 | SMD type
3 0.1uF 2
4 POWER LED 1
5 RESET LED 1 “
6 HEADER 30 * 2 1 | Connector
7 HEADER5* 2 1
8 HEADER 3* 2 1 “
9 HEADER 4 1 “
10 4.7k 20
11 10k 4
12 1200hm 1
13 1800hm 1
14 3300hm 2
15 2.2K 1
16 INOR 1
17 T4F74 4
18 74F245 1
19 TMS320C31/PFP 1 | DSP, Maker TI
20 | 40MHz 1 | Oscillator
21 74F08 1 | Logic device
22 74F04 1 “
23 T4F175 1 “
24 EMP7256SRC208-15 1 | EPLD, Maker ALTRA
25 27C256 1 | EPROM
26 KM616V4002B-15 2 | SRAM
27 | V360EPC_P 1 | PCI Controller, Maker V3
28 AT24C02N 1 | EEPROM

Appendix B-1



B.2 Analog Part

Table B-2 Analog Part Component List

No Part Quantity Note
1 1K 5
2 0.1uF 39
3 10 uF 6
4 2.2uF 8
5 47uF, 25V 2
6 HEADER 30*2 1 | Connector
7 BNC 4 “
8 PLD HEADER 1 “
9 500hm 16
10 2000hm 4
11 1000hm 8
12 33K,576K 4
13 4.7K 1
14 10K 4
15 PGA207 4 | AMP
16 AD977AARS 4 | ADC, Maker AD
17 EPM7256SRC208-15 1 | EPLD, Maker ALTRA
18 74F14 1 | Logicdevice
19 IDT7282L/SO 1 | Fifo memory
20 IWD515 1
21 LM7805C/TO220 1
22 LM7905C/TO220 1
23 | 100pF, 50K 8
24 200K 4
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C. Device Data Sheets

The Follow devices provides data sheets.
1. V360EPC

2. AD977A

3. PGA207

4. EMP7256SRC208

5. 1DT7282L
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