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ABSTRACT

The MSC1210 analog-to-digital converter (ADC) [ 1] is embedded with flash memory
(Flash) sizes ranging from 32K bytes (MSC1210Y5) down to 4K bytes (MSC1210Y2).
Programming the on-chip Flash is necessary during code development and
manufacturing, as well as in application. The MSC1210 provides convenient serial
programming operation for in-system programming (ISP), and also provides high-speed
parallel programming operation for manufacturing. The MSC1210 built-in boot ROM
provides Flash access routines to support Flash access with a simple user interface for in-
application programming (IAP). This application report discusses various Flash
programming setups and provides a standalone solution for their implementation: the
MSC1210 Versatile Programmer (MVP). This programmer operates in both slower serial
programming configurations (for low-quantity production programming or code
development purposes), as well the high-speed parallel Flash programming configuration
(for higher volume production). This report also discusses the MVP schematic, PCB
layout, and software implementation details.
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Features
e Single MSC1210 device programmer
*  Reconfigurable for serial programming or parallel programming
e Hot-remove and hot-insert for devices being programmed

e Serial Programming
— 55 seconds to download 32KB program code (Intel hex format) at 57600 baud
— User interface: PC running TI-Downloader S/W (PC COM port terminal program)

»  Parallel Programming
— Onboard 32KB+128B Flash data memory buffer for downloading Intel hex data
— Functions: download, verify, erase, set security, device check, and byte edit
— 10 seconds to program 32KB from buffer
— 55 seconds to download 32KB program code from PC to buffer at 57600 baud
— Standalone operation:
Onboard status LED and speaker, or
Using Tl Downloader software

Building and Using the MSC1210 Versatile Programmer 3
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Overview

MSC1210 [ 1] Flash programming requires low-level hardware support to control Flash. The
Flash control hardware interfaces with the on-chip boot ROM program (see Figure 1).

There are three Flash programming modes (FPMs) for the device. Serial FPM (lower right of
Figure 1) is enabled by setting PSEN to a logic 0 and ALE to a logic 1 during device reset. Serial
port 0 is used to communicate with the programming host (for example, a PC). Flash
programming commands such as Flash Erase, Flash Read, and Flash Write are available
through the serial port interface. Intel hex format is supported for downloading the target
program. Reference [ 2] describes the available serial FPM commands.

Parallel FPM (lower left of Figure 1) is enabled by setting PSEN to logic 1 and ALE to logic 0.
The device under programming is interfaced to the host through a parallel bus that includes the
programming address bus, programming data bus, command bus, and handshaking lines.
Reference [ 2] describes the available parallel FPM commands and parallel programming
handshake timing.

When PSEN and ALE are not driven with any logic levels during reset, the device is set to user
application mode (UAM). UAM allows the application program to erase and read/write the data
Flash, as well as code Flash.

This application report describes the details of implementing the MSC1210 Versatile
Programmer, a standalone system that can program the device using the serial programming
configuration or parallel programming configuration.

MSC1210
8051 CPU | Flash Memory
4 Cycles per - v Controller
Instruction A
A
\ 4
Boot ROM Flash Memory
2KB with Flash 4KB (Y2)
ISP/IAP ~ 32KB (Y5)
Subroutines +128B
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Programming Programming
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PSEL/AddrHi[6:0] Host Flash MSC1210 P3.1 TXD
Hi |—— P2[7:0] Programmer Lo Serial » RS232 [—{ HostPCor
PSEN P170] | AddrLo[7:0] PSEN Psrr:ao  P3.ORXD | Transceiver Serial Terminal
L . Data[7:0] 4
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Figure 1. MSC1210 Flash Memory System
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Block Diagram

Figure 2 shows the block diagram for the MVP board; Figure 3 is a picture of the board (parallel
programming configuration). The MVP programs a single MSC1210 device at a time. It can be
configured with DIP switches to use either the MSC1210 parallel or serial flash programming

mode.
MVP Serial Config Device Under b
I | Programming U2: Aux CPU ™™ 7
Downloader | | RSZ3_2 ;g (U3: Slave CPU)
running Transceiver Q Parallel Bus Interface
on PC i < >

Parallel Config

E ........... U1l: Master CPU == {

Figure 2. MSC1210 Versatile Programmer Block Diagram

Keyl Key2 Key3 Master

(Copy) (Verify) (Secure) ~ Speaker

RS232 | 170\ o B 24MHz

Port ! - ! i crystal
Aux CPU

Power Board Master Code
Jack Reset Download

Figure 3. MVP Board (Parallel Programming Configuration)

TI-Downloader software is the host program running on the host PC. U3 is the MSC1210 device
under programming. The device being programmed is the slave CPU. The slave CPU uses a
64-pin TQFP socket for easy loading. There are two other CPUs on the programmer: U1 (master)
CPU and U2 (aux) CPU. Both master and aux CPUs are implemented with MSC1210 devices.
Master and aux CPUs are used only when the MVP board is under parallel programming
configuration.

When the programmer is used for parallel programming, the RS232 transceiver in Figure 2 is
switched to the master CPU. The host communicates with the master CPU only.

Building and Using the MSC1210 Versatile Programmer 5
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The programmer provides onboard 32KB + 128B Flash to buffer up to 32KB code memory space
and 128B hardware configuration memory. These onboard buffer memories are implemented
with U2, the aux CPU. The host initializes the buffer memory through the master CPU. After
initial buffer downloading, data for programming consecutive devices is accessed from the
onboard buffer storage.

When using the serial programming configuration, the master and aux CPUs are not used. If the
programmer is used for serial programming configuration only, the master and aux CPU do not
have to be installed. Figure 4 shows a picture of the serial programming configuration MVP board
that requires significantly fewer components. The slave CPU may communicate with the host PC
using the RS232 interface during serial programming configuration.

Figure 4. MVP Board (Serial Programming Configuration)

6 Building and Using the MSC1210 Versatile Programmer



*yTEUS
INSTRUMENTS SBAA093

Usage

TI MSC1210 Downloader

The TI MSC1210 Downloader will download an Intel hex file from the PC to the MVP. The
Downloader program must be installed using the setup.exe program. The setup program and the
Downloader usage document are located at http://www.ti.com/msc under Development Tools ->
Related Software.

43 Tl Downloader Setup

"E! ‘Welcome bothe T1 Dornloader nstallsbon program.
o

Sstup cannot retall syshem Flles or updabe shared Files F ey are inuse.

Eaifong procaeding, s racomreend that you choss sy appications you may
b nunning.

[ ] o= |

Figure 5. TI DownLoader Installation Screen

Run setup, follow the prompts, and complete the installation. Note: if the installation does not
complete, run the setup.exe program a second time. The Tl Downloader can be programmed
with command line arguments by setting up a shortcut to the program and then setting the
properties. The download.exe program is placed in the Windows directory by default.

The TI Downloader controls the RS232 DTR and RTS port lines for Reset and ProglLoad
operations. For the next program, use the following command line in the Start ->Run window:

c:\windows\download.exe /S /P1 /X24 /B57600 /T57600 /D

Users must enter the appropriate path for the file download.exe, and the correct PC COM port
number (for example, /P1 as in PC COM1). Note: The download baud rate must set to 57600
baud for MVP usage. When the MVP is serial downloading a program to Flash, the download
baud rate is fixed at 57600 baud. Option /X24 sets up a 24MHz system crystal, /D turns on
debug screen while downloading, and /S postpones download operation.

Building and Using the MSC1210 Versatile Programmer 7
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Operation Screen

The screen shot in Figure 6 shows the initial startup screen. Users must startup the
TI-Downloader at 57600 baud.

2 RSCT 200 D owrlosd A Teimasl

ols] &l Bl of 21a] =l

HEC Versatile ProgTammeT Tar - DODZ0AFLD

Hihmlp

Sl Festliragyc Pt CIHHET SRELs AL 1.z

Figure 6. Start-Up Screen (H for Help)

Pressing ‘H’ at the startup screen (Figure 6) opens the Help Menu screen (Figure 7), which lists
the following basic operations:

. Copy
. Blank Check

e Verify
. Erase
. Secure

e Single Byte Write
«  Download from PC to Buffer (Aux CPU) or Target (Slave CPU)

»  Buffer or Target Memory Display:

— a: address setting

<: page up

>: page down

r: page refresh

8 Building and Using the MSC1210 Versatile Programmer
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Figure 7. Menu Screen

The SC command, issued in the example screen shown in Figure 7, copies the buffer content to
the slave CPU (or target device). The slave CPU information is also displayed on the screen. In
this example, it is an MSC1210Y4 device. After the Copy command, Verify and Secure
commands are issued.

The MVP board can operate standalone without the TI Downloader. When used in standalone
operation, as shown in Figure 3 (page 5), the MVP board has three push-button switches (keys)
for function selection:

Keyl—Copy buffer to target device

*  Key2—Copy target to buffer

» Key3—Secure target device

There are two LEDs on the MVP board that for indicate the operation status:
* The green LED is on if the operation is passing.

* Thered LED is on if the operation is failing.

An onboard speaker is included, which signals operation completion.

Building and Using the MSC1210 Versatile Programmer 9
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Hardware

Power Supply

The power required for the entire board during programming is ~200mA. Two REG113-5, 5V
LDO regulators (U7 and UB), are used. U7 powers the slave CPU, and U8 powers the master
and aux CPUs. When in parallel programming configuration, all three CPUs are active. When in
serial programming configuration, only one CPU is active; thus, power consumption is lowered.
Power from the ac adapter is connected through D5A and D5B to the regulators. The ac to 6VDC
adapter output current must be rated at a minimum of 250mA.

Power Control for the Slave CPU

Before inserting and removing the device under programming, the master CPU shuts down the
power to the slave CPU. LDO regulator U7 supplies power to the slave CPU. Signal VDDSEN of
U7 enables power to the slave CPU.

When using the parallel programming configuration, the master CPU can power-down the slave
CPU by driving VDDSEN low. To prepare for power-down, the master CPU turns off all control
signals to the slave CPU. The master CPU program monitors the slave CPU power supply
(VDDS) using AIN7 of the master CPU on-chip ADC. After the master CPU turns on VDDS, it will
shut down power to the slave CPU if VDDS is below the normal operating voltage of 2.5V.

RS232 Transceiver

10

The MVP uses the MAX3223 (U9), 3V RS232 line transceiver; only one transceiver pair is used.
The U9 ForceOn and ForceOff lines are configured to have the line transceiver always on for
continuous operation.

The same RS232 line transceiver pair is used for PC and slave CPU communication in the serial
programming configuration, and for PC and master CPU communication in the parallel
programming configuration. U9 receiver line R1IN drives the RXDO lines of both the slave CPU
and the master CPU. U9 transmitter T1IN is selectable via DIP switch settings to be driven by
slave CPU TXDOS (for serial programming) or master CPU TXDOM (for parallel programming).

Building and Using the MSC1210 Versatile Programmer
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Reset and PSEN Control

A TPS3837 reset generator (U5) with push-pull output is used with the master or slave CPU for
serial or parallel programming. The CT input of U5 is connected to ground and sets the reset
generator output pulse width to 10ms. An active high reset pulse is generated when the MR line
is triggered. The MR line can be triggered by pushing RESET switch S1 or via software
controlled transition on the RS232 RTS line. When the reset generator is set to control the
master CPU reset line, master CPU 1/O line MRST (selectable via DIP switch) controls the slave
CPU and aux CPU reset lines.

Another reset generator, the TPS3838 (U6) with open-drain output, is used to set up the slave or
master CPUs for programming. This reset generator is controlled by the Load switch. The U6
active low RESET output line drives the master/slave CPU PSEN signals. As shown in Figure 8,
if the PSEN signal is held low during master or slave CPU reset, the CPU will enter Serial Flash
Programming mode.

} trw
RST /
trrD 4" }‘* trs tRi J\
PSEN | / \ / |
‘* tRrD 4" treD }
ALE | /

NOTE: PSEN and ALE are internally pulled up with ~9kQ during RST high.

Figure 8. Serial Flash Programming Power-On Timing (EA is ighored)

Programming the Master CPU

Please do not confuse programming the master CPU with programming the slave CPU. When
the MVP board is assembled, the Flash program memory in the master CPU is not initialized.
The MVP program must be downloaded from the PC using the TI-Downloader. Once the MVP
program is loaded into the master CPU, the PSEN line of the master CPU must be disconnected
via a DIP switch setting. Thus, the MVP code in the master CPU will not be corrupted.

To speed up project development, the Tl Downloader operates in two phases. In the first phase,
during MVP board preparation, the TI Downloader is used for downloading the MVP application
code to the master CPU. In the second phase, during MVP operation, the Tl Downloader
downloads the user application code to either the slave CPU, aux CPU, or both. To the TI-
Downloader program, the downloading operation is identical for both phases. During MVP
operation (phase 2), the MVP imitates the responses of the MSC device being programmed for
the TI-Downloader. As a result, without any extra PC software development, the MVP can use all
the TI-Downloader features such as GUI, Intel hex transfer, PC COM port setting, etc.

Building and Using the MSC1210 Versatile Programmer 11
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Parallel Programming Interface

The MVP parallel programming configuration adapts the MSC1210 parallel programming protocol,
as shown in Figure 9. The protocol bus has eight bidirectional data lines (Data), 16 address lines
(Address), three command lines (Cmd), and three handshaking lines (Reg/Ack/Pass). Data has
two directions: Write Data and Read Data. The master CPU drives the Write Data bus, Address
bus, Command bus, and Req handshake signal (underlined signals in Figure 9). The slave and aux
CPUs drive the Read Data bus, and Ack/Pass handshaking signals (bolded signals on Figure 9).
The master CPU controls both the slave CPU and the aux CPU via the parallel bus interface.

Read ID: PO[7:0] >
Write ID: PO[7:0] '
AH: P2[7:0] X

AL: P1[7:0 X
Cmd: P3[7:5] X
Req: P3[4 1]

H '§|L< 3 5
Ack: P3[3] \{l 1@ \ = 6

Pass: P3[2] \ —\—
RST \

Figure 9. Parallel Programming Handshaking and Timing

Figure 9 shows the parallel programming sequence starting from power-on reset. The master
CPU has separate Reg/Ack/Pass lines for slave and aux CPUs. The same sequence applies to
both slave and aux CPUs. The following text will apply to the slave CPU.

After power on with PSEN and ALE, the slave CPU is setup for parallel programming, with

references to the numbers in Figure 9.

1. Power On: Ack and Pass are pulled-up high by the slave CPU. Ack and Pass change to zero
when the slave CPU is ready to accept a first or new command.

2. Command Request: After the master CPU detects a logic low on Ack, the master CPU sets up
Addr/Data/Cmd, and raises the Req flag. For read commands (SFR Read, Flash Read), the
master CPU drives Data with hi-z. For write commands, the master CPU drives Data with
command data.

3. Command Done: After the slave CPU detects Req, it executes the requested command, and
sets the Pass line if the command succeeds, or clears the Pass line if the command fails
(e.g., flash write value check error). If the command is a read command, it drives the read
result on the Data bus. Ack is driven high to acknowledge that the command was received
and completed.

4. Master Acknowledge: The master CPU detects the Ack signal, drives hi-z to Data for write
commands or fetches Data for read commands, and releases the Req line to signal the
master CPU acknowledge command is complete. Setting up a new Addr and Cmd is optional.

5. MSC1210 Acknowledge: After the slave CPU detects Req release, Data is driven with hi-z
for read command to avoid bus conflict, and Ack/Pass is released to prepare for a new
command.

6. New command: Procedure repeats from (2) to (5).

12 Building and Using the MSC1210 Versatile Programmer
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The Parallel Programming Bus commands are:
e Flash Memory Read/Write/Page Erase/Mass Erase
*  SFR Read/Write
Parallel Bus
The master CPU needs 48 input and output lines to implement the MVP. The master CPU has ports

PO to P3, which have only 32 I/O lines. An HC374 (U4) is added to implement the parallel programming
configuration, which adds eight output lines giving a total of 40. Port use is described in Table 1.

Table 1. Port Use

Device Signal Destination
U4 Q[8:1] AH[7:0]
Master CPU P1[7:0] AL[7:0]
Master CPU PO[7:0] ID[7:0]
Master CPU P2[7:0] Handshake signals
and miscellaneous controls

To put the slave/aux CPU into Parallel Flash Programming mode, the ALE pins of the
corresponding CPU must be pulled low by the master CPU. Diode D1B and D1A are pulled low
through master CPU P2[0].

LED and Key 1/O

Since the master CPU I/0O lines are limited, the aux CPU P3[1:0] output lines are driving the red
and green LEDs. The master CPU controls the aux CPU LEDs using the SFR access through
the Parallel Programming Bus commands.

Keyl, Key2, and Key3 are sampled using the master CPU analog input lines, AINO to AIN3, in
order to conserve the digital I/O lines.

Slave/Aux CPU Clock

The master CPU PSEN line drives the slave/aux CPU Xin clock lines. After master CPU power-
on reset, the master CPU PSEN line is 6MHz. Since the MSC1210 is a 4-cycle CPU, a 24MHz
system clock gives a 6MHz PSEN signal (when the CPU is not accessing external data memory).
The MSC1210 has a feature that allows PSEN to be programmed to output the same clock
signal as the system clock. Therefore, the master CPU is driving 24MHz to the slave/aux CPU
Xin clock lines. A 24MHz Xin for all the CPUs reduces Flash programming time at the cost of
MVP system power consumption.

Slave CPU Protection

All slave CPU input and output lines are protected by 100Q current limiting resistors, in case of
short-circuit. This resistor does not introduce noticeable delay for the Parallel Programming Bus.

As discussed before, the master CPU controls (using VDDSEN) and monitors (using AIN7) the
slave CPU power supply. After each operation, the slave CPU power is shut down and the
signals are released. This allows for insertion and removal of devices being programmed without
powering down the MVP.

Building and Using the MSC1210 Versatile Programmer 13
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Firmware

The TI-Downloader software was developed to download Intel hex format files to the MSC1210,
and is plugged directly in to the MVP user interface.

MVP firmware runs with a 24MHz system clock. With a 24MHz master CPU clock, most firmware
is developed in C without any noticeable performance degradation. The C language tool used is
from Raisonance RIDE [ 3].

Out of the 32KB available code space from the MSC1210 master CPU, 10KB total code space is
used. 120 bytes of IDATA and 32 bytes of XDATA are used from the internal 256 bytes IDATA
and 1KB XDATA SRAM.

Interrupt Service Routines

List 1 shows four tasks that are programmed with interrupt service routines (ISRs): Timer, Tone,
ADC, and Serial port. Timer/Tone/ADC are serviced by aux_int_isr() and are run at a 2ms rate.

void aux_int_isr(void) interrupt 6 {
if (PAI==5) { // MBINT
PAI =MSI NT; /1 Dummy read (PAl is read only)
if (t0!=0) tO--; //GP Tiner
if (t11=0) {t1l--; if(PW=0) PW-= 1;} el se PWCON=0;
if (t21=0) t2--; //Tone Ti ner

}
if (PAI==6) { // ADCINT
i f (adc_del ay==3){
if (ADMUX == 0x08) {k1=ADRESH, ADMJX=0x18; }
else if (ADMUX == 0x18) {k2=ADRESH, ADMUX=0x28; }
else if (ADMUX == 0x28) {k3=ADRESH, ADMUX=0x78; }
else if (ADMUX == 0x78) {vdds=ADRESH, ADMJX=0x08;}
adc_del ay=0;
} el se adc_del ay++;
PAI =ADRESL; //Dumy read

Al =0;

List 1. Timer/Tone/ADC ISR

Every 2ms, aux_int_isr() will check if the general-purpose times (t0,t1,t2) and the preset tone
generator expire. Aux_int_isr() scans Keyl~3 and slave CPU power-supply voltage VDDS using
the internal ADC. Only an 8-bit result from the 24-bit ADC is used.

14 Building and Using the MSC1210 Versatile Programmer
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The serial port is serviced by serialO_isr() (List 2). Rl and Tl flags are set when the serial port
receive buffer is full or the transmit buffer is empty, respectively. As shown in Figure 10, two
16-byte FIFO buffers at the internal 1KB XDATA memory are assigned for Tx and Rx each. The
RI event advances the Rx head pointer (rx_hdptr) and receives a value from the serial port Rx
buffer to fill the Rx FIFO. The receiving routine rx_byte() advances the Rx tail pointer (tx_tailptr)
to offload the FIFO. The rxfull and rxmt flags monitor if the Rx FIFO is full or empty. The
transmitting routine tx_byte() advances the Tx head pointer (tx_hdptr). The Tl event advances
the Tx tail pointer (tx_tailptr) and sends a value from the Tx FIFO to the Tx buffer. The txfull and
txmt flags monitor if the Tx FIFO is full or empty.

void serial O_isr(void) interrupt 4
{
if (R) {
*r x_hdpt r =SBUFO;
if (rxfull) rx_hdptr++;
i f (rx_hdptr==RX_END) rx_hdptr=RX_BEG
if (rx_hdptr==rx_tailptr) {rxfull=1;}
rxm =0;
RI =0;
}
if (T) {
if (tx_tailptr!=tx_hdptr || txfull){ // Send FIFO
SBUFO=*t x_tail ptr;
tx_tail ptr++;
if (tx_tailptr==TX_END) tx_tail ptr=TX BEG
txfull =0;
} else txm=1; // FIFO enpty
Tl =0;
}
}
List 2. Serial0 ISR
RX FIFO TX FIFO
[1]2]3].  [1a]las]16] [2]2]3s]. [14]15]16]
rx_byte(): ISR: if (RI) ISR: if (TI) Tx_byte():
rx_tailptr++ rX_hdptr++ tx_tailptr++ tx_hdptr++
| Rx Buffer | Tx Buffer |
Serial Port

Figure 10. Tx and Rx FIFO

Building and Using the MSC1210 Versatile Programmer 15



‘4" TEXAS

SBAA093 INSTRUMENTS

Command Parser

16

Low-level operations are implemented with some basic commands such as:
* reset the slave/aux CPU

* read/write/mass erase/page erase Flash memory.

Basic commands are used for the TI-Downloader interface and user interface. Users may issue
an SC command to copy buffer content to the slave CPU. The SC command detects the installed
target part and extracts part info, mass erases the part, and performs a Flash write to the part
according to the memory size of the target part. The TI-Downloader may issue an ‘L’ command
that will start the Intel hex data format parser, and random write access of Flash. The TI-
Downloader related commands are:

. M—mass erase
*  RR/RW—register read/write

. E—echo on/off

Some user interface commands are:
V—verify

*  B—blank check

e K—erase

. X—secure

There are extra commands for system testing.

Building and Using the MSC1210 Versatile Programmer
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Parallel Access Function

List 3 lists the function fpm() that implements slave/aux CPU parallel register/Flash access
timing, as shown in Figure 9. Since the slave and aux CPUs have dedicated handshaking lines
(Reqgs/Acks and Rega/Acka), the master CPU can send individual commands to each CPU or
broadcast commands to both CPUs together. The SFR read/write and Flash read command
access times are ~23us, the Flash write command is ~140us, and the Flash erase command
access time is ~12ms. Overall programming time is listed in the Features section.

unsi gned char fpm(unsigned char cnd, unsigned int a, unsigned char pd)

{ unsigned char c, cpu, cnux, rdcnd;
/1l Warning: issues SRDFRD to both CPUA & CPUS will cause bus conflict!!
cpu=cnd & OxfO; cmdx=cnd & OxOf;
if (cmdx== SRD || cmdx==FRD) {rdcnd=1; PODDR=POI DLE; id=0xff;}
el se {PODDR=POQUT; id = pd; rdcnd=0;}
ah= (unsigned char)(a>>8); CVMDO = cmdx &0x01; CP=0; CP=1; CMD1= cmdx &0x02;
al =(unsi gned char)a; CMVD2= cndx & 0x04;

if (cpu==CPUA) { /1 Aux CPU command
REQA=1; whil e( ACKA==0){}; c=(unsigned char)! PASSA
if (rdemd!=0) c=id; else { PODDR=POI DLE; id=0xff; }
REQA=0; whil e( ACKA==1){};

} else if (cpu==CPUS) { /1Sl ave CPU conmand
REQS=1; whil e( ACKS==0){}; c=(unsigned char)! PASSS;
if (rdemd!=0) c=id; else { PODDR=POI DLE; id=0xff; }
REQS=0; whil e( ACKS==1){};

} else if (cpu==CPUBOTH) { //Slave & Aux CPU conmmand

REQS=1; REQA=1; while(ACKS==0 || ACKA==0){};
c=(unsi gned char)! (PASSS & PASSA); PODDR=POI DLE; i d=0xff;
REQS=0; REQA=0; while(ACKS==1 || ACKA==1){};

} return(c);

List 3. Parallel Access Function fpm()

Building and Using the MSC1210 Versatile Programmer 17
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System Testing

The serial programming configuration does not need the master and aux CPUs and their related
parts. After assembling the board, measure the power-supply output lines (VDD/VDDS/VDDM) and
make sure they are not short to ground. Apply 6VDC to the power jack, and measure VDDS and
VDDM with the reset key pressed; they must be 5V. Measure pin 3 and 7 of the MAX3223; they
should be 7V and -6V. Set the DIP switch to the Master CPU Setup setting shown in Table 2. You
are ready to download a program to the master CPU. Table 2 also shows the DIP switch setting for
parallel and serial programming configurations.

Table 2. DIP Switch Settings

DIP Switch S1

1 2 3 4 5 6 7 8
MVP Parallel Programming OFF | OFF | ON | ON | OFF | OFF | OFF | OFF
Configuration
MVP Serial Programming OFF | ON | OFF | OFF | ON | ON | ON | ON
Configuration™
Master CPU Setup ON | OFF | ON | ON | OFF | OFF | OFF | OFF
NOTE: (1) The following components are not needed for MVP serial programming
configuration: U1, U2, and U4. If they are installed onboard, cut the following onboard
resistor-jumpers: R11, R12, and R13.

Short-circuits on the bus signals are a common problem when assembling the board. If master
CPU Flash hardware configuration memory address 8003h is cleared to 00h, the MVP code will
toggle the AH/AL/Cmd/Reqa/Reqgs lines. Measure the lines and make sure there is no open-
circuit or short-circuit on the bus from the master CPU to the slave and aux CPUs.

Some extra commands are included to further test the board. These commands are shown in
Table 3. Issue the commands from the MVP application prompt.

A file (AA32KB.Hex) that contains 32KB of all hex value AA is attached in the project directory for
download testing.

Table 3. Board Checkout Commands

Command Descriptions
uocC Slave retention check
uobD Slave retention check and march test
UOE Write to whole memory with incrementing numbers and check results
UOF Program slave CPU with AA and check results
u10 LED/Beeper test
Uil Key on/off test
ui2 Key voltage level test

18 Building and Using the MSC1210 Versatile Programmer
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Other Supported Configurations

ISP Configurations

Many applications do not need an RS232 port; therefore, no RS232 level shifter is on the system
board. The MVP provides ISP configuration, as shown in Figure 11. The MVP includes a serial
interface connector, as shown in Figure 12. In order to communicate with the TlI Downloader, an
RS232 transceiver is needed on the target system. Also needed are RST and PSEN delay
devices, which configure the target systems to Serial Programming mode. For systems without
these devices, and to save on system cost, the ISP connector provides access to the
functionality of these MVP devices. The 6VDC and ground pins of the ISP connector can be used
to drive an external circuit, or be connected to a power bus that drives multiple MVP boards.

MVP MSC1210
ISP Target System
TI-Downloader RS232 Connector
runmgg ona [¢ Vm_: SCI310
¢ B v CPU
RST v
Delay
PSEN
Delay

Figure 11. MVP ISP Configuration

MVP RXD Input | Pin1 Pin 2 | MVP TXD Output
Ground | Pin3 Pin4 | 6VDC VDD I/O
MVP RST Output | Pin 5 Pin 6 | MVP PSEN Output

Figure 12. ISP Configuration Connector

Gang Serial Configuration

The lower-cost serial programming configuration does not need the master and aux CPUs. A PC
with multiple serial ports allows multiple devices to be programmed concurrently. Users can
spawn multiple TI-Downloader programs to program the parts.

MVP Unit#1
' T™>D Multiple PC
Serial Port RXD Serial Ports
< Spawn
® Multiple
: TI-Downloaders
MVP Unit#N
TXD q
Serial Port P XD v

Figure 13. MVP Gang Serial Configuration
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Gang Parallel Programming Configuration
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The high-speed parallel programming configuration can extend to a gang parallel programming
configuration that programs multiple devices concurrently. Since each MVP board has its own
LED indicators and program switches, a PC terminal program or TI-Downloader is not needed for
mass production. To setup the gang parallel programming configuration, use an MSC device with
the master code already programmed, place it into the TQFP (ZIF) socket on the MVP, and press
Key2; that copies the master code to the buffer of the MVP. Repeat this process for each MVP
device connected to the gang system. Use Keyl to copy the code from the MVP to a blank MSC
device. Since it only takes 10 seconds to duplicate one part, five MVP boards in a gang parallel
configuration are enough to maintain continuous programming with waiting time between
programming. Figure 15 shows a prototype of a five-MVP gang parallel system.

MVP Unit#1

A
#f 1/ Serial Port

MVP Unit#N

LR
#f 1/ Serial Port

Figure 14. MVP Gang Parallel Configuration

Figure 15. MVP Gang Parallel System with Five MVP Boards
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Figure 16. MSC1210 Versatile Programmer Schematic
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