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                   ********** COPYRIGHT **********

              CCI is a trademark and copyright [1986] of

                         Circuit Cellar Inc.

                               Suite 12

                              4 Park St.

                      Vernon, Connecticut  06066

                   ********** Disclaimer **********

While we have attempted to provide accurate and up to date information

in this manual,  CIRCUIT CELLAR INC. makes no representations or

warranties respecting its contents.  We reserve the right to make

periodic changes to the text and to issue new editions of this manual

without notification.

Occasionally in this manual we refer to the products of manufacturers

other than ourselves. Such references do not constitute an endorsement

of these products,  but are included for the purpose of illustration

or clarification.  We do not intend such technical information and

interface data to supersede information provided by the individual

manufacturers.

                         ********************
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            AN INTRODUCTION TO THE SERIAL EPROM PROGRAMMER

    The Serial EPROM Programmer (CCSP) was designed to be used as a

standalone unit or to be connected to the serial port of host computer

or terminal.  Using an onboard microcomputer (INTEL 8052AH - BASIC),

it provides a fast and efficient way of programming, verifying and

copying a large variety of EPROM types. When used in conjunction with

a host computer or terminal, the CCSP generates its own menu which

guides the user through its operation. In standalone operation, the

CCSP is controlled by two pushbutton switches and output to the user

is provided through a seven segment LED display.  The following is a

list of the CCSP's capabilities :

*  Internal Vpp power generation

*  Menu selectable EPROM types (no programming configuration jumpers)

*  Default power-up modifiable baud rates

*  Automatic power down of EPROM for installation/removal

*  Standalone or computer system/terminal connected operation

*  Menu driven operation

*  Single-byte or full buffer write modes

*  32 Kbyte onboard memory buffer

*  Read, Copy, or verify EPROM

*  Intel hex file upload/download

*  Verify after write

*  Verify EPROM erasure

*  Screen-dump by page or byte

*  BASIC driver that can be user modified

*  Programs EPROMs in standard 50 msec and 1 msec fast algorithm mode

*  Supports Vpp settings of 25V, 21V, and 12.5V

*  Programs all 27XXX 5 volt single supply EPROMs including 2716, 2732,

         2732A, 2764, 2764A, 27C64, 27128, 27128A, 27C128, 27256, 27512

         and any functional equivalents 

                        CCSP HARDWARE OVERVIEW

    The  intelligence  for  the  CCSP  is  provided  by  an Intel

8052AH microcomputer chip.  Its internal BASIC - 52 language is

particularly suited for this application providing  IF, THEN, FOR

NEXT, DO WHILE/UNTIL, ONTIME and CALL BASIC statements as well as 8051

assembly instructions. Calculations are handled in integer or floating

point math. 

    The 8052AH contains an 8K BASIC interpreter in ROM, 256 bytes of

RAM, three 16  bit counter/timers, 6 interrupts, and 32 I/O lines

which are redefined as a 16  bit address and an 8 bit data bus. A

minimum of 1K bytes of RAM is required for the BASIC - 52 to function

and any RAM must be located starting at 0000h. 

    6264 static RAMs are used in ICs 7-10 (see silkscreen layout and

schematic  pages 18 - 22).  This area is the RAM buffer for reading or

writing EPROMs. IC6, addressed at 0000H, must contain a 6264 RAM in

order for the 8052 - AH to function.  IC11 (2000H-3FFFH)  contains the

Programmer software  and is intended for either a 2764 or 27128 EPROM.
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    The CCSP communicates with a terminal or host computer through an

onboard  serial port. The data rate is preset in ROM as 1200 bps, but

can be reprogrammed at any standard value between 300 to 19200 bps.

(See the section "CHANGING THE BAUD RATE" [ page 3 ] for the

procedure.) MC1488 and 1489 level shifters (IC's 14 and 15) convert

the TTL logic levels from the serial I/O lines to RS-232. 

    Three Vpp voltages: 12.5V, 21V, and 25V are derived from the +30V

output of a DC to DC converter circuit. IC24 is a 78S40 switching

regulator configured as a voltage multiplier. This circuit is capable

of producing 30 volts at 100 mA from a 5 volt input.

    The level shifters use LM317 voltage regulators as programmable

voltage controllers.  These are connected to open collector 7407

drivers which operate at up to 30V. The 4 drivers set 5V, 12.5V,  21V,

and 25V respectively (not all sections are required for each EPROM

pin). Their inputs are controlled by a parallel output port from the

8052 microprocessor.

    Normally the regulated output of an LM317 is 1.2 - 32V.  An

additional 2 transistor control circuit is added to allow the output

to go to 0V by applying a negative 1.2V to the adjustment pin.

  The level shifter circuit can simulate a variety of programmable

conditions.  For example, by setting the 7407 driver that limits the

output to 5V and pulsing the 0V enable we have a TTL level *PGM, *OE,

or *CE control line. This same circuit is used to supply and control

Vcc.

    The user display and entry interface consists of a 2 button entry

panel through which the user operates the programmer in local mode, a

local/remote LED indicator, EPROM power on indicator, and a 7 segment

display through which the CCSP displays EPROM type and errors to the

user.

                         POWER REQUIREMENTS 

    The CCSP requires an external power supply to operate.  The power

supply should provide the following:

                            +12V  @  200mA

                            +5V   @  800mA

                      -5 to -12V  @  30mA

    The last voltage specified (-5 to -12V) is not actually a range

which needs to be supplied.  The CCSP can use any voltage which is in

this range.

    A readily available unit which meets these needs is the Coleco

computer power supply. Radio Shack sells this supply part no. 277-1022

for approximately $4.95. See the diagram on page 23 for information on

reworking the cable of this power supply to match the CCSP's Molex

connector.  Note that the diagram shows the color wires that our power

supply uses.  Be sure to check the wires for the proper voltages before

connecting it to the CCSP.  Use the 4 Molex pins and the Molex plug provided

for making this connector.
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                            USING THE CCSP

    The CCSP is capable of running in two modes: LOCAL and REMOTE.

When working in LOCAL mode, any 27XXX EPROM can be copied, regardless

of size, by changing the original and copy EPROMs multiple times. The

larger the RAM memory buffer, however, the fewer times the EPROMs will

have to be exchanged.

                          POWER UP OR RESET

    When first powered up or reset, the CCSP software is configured

for a 2716 EPROM, the default type. After setting up the hardware, the

software outputs EPROM type "0" on the seven segment LED display,

turns on the LOCAL mode LED, and sizes the RAM memory buffer.

    If no memory is located at 8000H (the buffer area), the CCSP

allocates 4 Kbytes of system RAM in IC6 as buffer area.  If it is

unable to accomplish  this, it will stop and display an alternating

error code, "E" and "0", in the seven segment LED display. Pressing a

button or sending a character to the serial port will force the CCSP

to re-attempt sizing memory (memory sizing will erase the current

contents of memory).  Additional buffer memory can be inserted in

locations IC7-10. After memory is sized, the CCSP enters a loop to

determine what mode the user wants the programmer to operate in.

    During the mode setting loop, the CCSP will determine the mode of

operation, either LOCAL or REMOTE, by what event occurs first.  If one

of the buttons is pressed first, LOCAL mode will be established.  If a

character is detected at the serial port first, the REMOTE mode will

be entered.  Once a mode has been selected, a reset or powered off/on

must occur to change modes. LED 1 is lit when in REMOTE mode.

                  STANDALONE "LOCAL MODE" OPERATION

    In  LOCAL  mode, the CCSP is controlled by two buttons called

"TYPE" and "START/NEXT" (see page 18 for location).  Displays to the

user are made via the seven segment LED  display.  At power up, the

CCSP is initially set up for a 2716 EPROM.  The EPROM type may only be

changed at power up or between programming cycles.  This is done by

pressing the "TYPE" button and cycling it repeatedly until the proper

EPROM is selected.

    The code displayed for the different EPROMs is as follows:

   Number      EPROM Type                Number     EPROM Type

   ------    --------------              ------   -------------

      0      2716     25V                 5      27128    21V

      0      27C16    25V                 6      27128A   12.5V

      1      2732     25V                 6      27C128   12.5V

      1      27C32    25V                 7      27256    12.5V

      2      2732A    21V                 7      27C256   12.5

      3      2764     21V                 8      27512    12.5V

      4      2764A    12.5V               8      27C512   12.5V

      4      27C64    12.5V
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              PROCEDURE FOR COPYING EPROM IN LOCAL MODE

1.  Press the "START/NEXT" button.  The display will show an

    alternating  "L" and  "O".

2.  Load the original EPROM into the ZIF socket (U25).  See the

    diagram on page 23 for the proper method of inserting EPROMs in

    the ZIF socket. Press the "START/NEXT" button to start reading the

    EPROM.  It may be necessary to hold the "START/NEXT" button in for

    a couple of seconds until LED2 changes from green to red.

3.  When the buffer is full, the display will show an alternating  "L"

    and "C", and LED2 will be green.  Replace the original EPROM with

    the copy EPROM.  Push and hold the "START/NEXT" button until the

    programming cycle begins.

4.  The CCSP will NOT verify that the EPROM is erased in LOCAL mode,

    since it assumes that multiple exchanges of original EPROM and

    copy EPROM will occur.  LED2 will be red and the copy EPROM will

    be programmed.

5.  After programming is complete the letter "C" will be displayed and

    then the number corresponding to the EPROM type. Also LED2 will be

    green.

6.  If there is a problem; the display will show the following code:

              "E" - "2"           EPROM not copied correctly

7.  If the entire EPROM has not been copied, the effective starting

    address will be automatically incremented.  The user will then be

    prompted to go through these steps again until the entire EPROM

    has been copied.

    The number of cycles taken to copy an EPROM depends on the size of

the EPROM and the size of the RAM buffer.  By installing more RAM into

the buffer, less cycles will be needed.  When increasing the buffer

area (see page 8), 6264 RAMs should be installed starting at U7 and

then moving to the next consecutive socket(s).  The RAMs should not be

spaced apart or started at U10.

    Below is a list of some of the codes that the CCSP will display

when in the LOCAL mode.

                    E-O       Memory sizing Error 

                    L-O       Load Original EPROM 

                    L-C       Load Copy EPROM 

                    P         Programming in progress 

                    C         Comparing EPROM to buffer 

                    E-2       Bad compare 
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              TERMINAL CONNECTED "REMOTE MODE" OPERATION

    When connected to an ASCII terminal or host computer (with a

terminal software package), the CCSP can operate in the remote mode.

The CCSP has an easy to use menu system which guides the user through

the options. The baud rate is set at 1200 bps, but can be changed to

any standard value by reprogramming the system ROM.  See the section

on reprogramming the baud rate (page 8).  All the menus are generated

by the CCSP. The screen will appear typically as shown below:

----------------------------------------------------------------------

 CIRCUIT CELLAR SERIAL EPROM PROGRAMMER

 COPYRIGHT 1986, CIRCUIT CELLAR INC.

 PLEASE CHOOSE :

  1 - READ EPROM DATA INTO MEMORY

  2 - COMPARE RAM MEMORY BUFFER DATA TO EPROM

  3 - PROGRAM RAM MEMORY BUFFER DATA INTO EPROM

  4 - VERIFY EPROM IS ERASED

  5 - DISPLAY (DUMP) RAM MEMORY BUFFER

  6 - CHANGE RAM MEMORY BUFFER CONTENTS

  7 - DOWNLOAD INTEL HEX FILE FROM TERMINAL

  8 - UPLOAD INTEL HEX FILE TO TERMINAL

  9 - SET EPROM TYPE

 10 - SET RAM MEMORY BUFFER STARTING ADDRESS

 CURRENT SETTINGS

EPROM TYPE 2716   25V    SIZE   0800H  (2048) BYTES

RAM BUFFER STARTING ADDRESS 0000H, WITH 4000H (16384) BYTES AVAILABLE

ENTER YOUR CHOICE :

?

----------------------------------------------------------------------

    Most of these options are very standard functions, and the menu

screens contain enough information to guide the user in their use.

Other pertinent information on the various options is given below.

               READ, COMPARE, PROGRAM  and VERIFY EPROM

    All of these functions depend on the RAM buffer, and usually use

the effective starting address of the RAM buffer as well as the length

of the RAM buffer to determine the area of the EPROM that is being

used.  Think of the RAM buffer as a window into the contents of the

EPROM.  If the RAM buffer is not large enough to show you the whole

EPROM, then it can be moved around by changing its effective starting

address.
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    Here is an example using a 27512 EPROM which contains 64K bytes

(10000H) and the RAM buffer which holds 16K bytes (4000H). The whole

27512 will not fit in the buffer, so it will have to be segmented.

                      RUN       STARTING ADDRESS

                      ***       ****************

                       1             0000H

                       2             4000H

                       3             8000H

                       4             C000H

    Therefore, it will take four runs to copy this EPROM.  After each

run, the effective starting address must be changed so that the CCSP

will know to work on the next 16 Kbyte segment.

    If, on the other hand, you were using a 2732 EPROM which is 4K

bytes, and a RAM buffer of 16K bytes, the buffer is larger than the

EPROM and only one pass would be required to program or read it.

    Obviously, fully populating the 32K byte RAM buffer offers the

greatest flexibility by reducing the number of passes to program a

single EPROM.  The layout below shows how adding additional RAM

increases the buffer size.  Additional 6264 RAM(s) should be added

starting at socket U7 and added to the next consecutive socket(s). The

RAM should be inserted sequentially starting at socket U7.

    Even though the VERIFY command does not really care about the size

of the buffer, its default start and end addresses are controlled as

described above. This is because the VERIFY routine generally precedes

a programming cycle, and the  RAM buffer addressing is what controls

programming default start and end addresses.

                                                           PAGE 6

                DISPLAY AND CHANGE RAM BUFFER CONTENTS

                   DOWNLOAD/UPLOAD INTEL HEX FILES

    These functions are also tied into the RAM buffer. Since the RAM

buffer is designed to "mirror" the equivalent area of the EPROM,

displays, changes, and up/downloads must be addressed to the buffer

just as they would be in the real EPROM. The software will reject

addresses that are outside the range of the current buffer area.

This is especially important when doing uploads and downloads. These

loads MUST be broken up to fit into the current buffer area address

range. Trying to go outside the range will abort the present process.

    The terminal program's file upload and download commands are used

to move data to and from the CCSP.

                            SET EPROM TYPE

                   SET RAM BUFFER STARTING ADDRESS

    These functions allow the user to deal with various EPROM types,

and to manipulate the starting address of the RAM memory buffer.

Changing either of these will change the "CURRENT SETTINGS" portion of

the screen menu.  Setting the RAM buffer address allows the user to

change the "window" into the EPROM.  This should only be necessary if

the size of the EPROM exceeds the size of the RAM buffer. Otherwise

there is no reason to change the starting address from it's default

value of 0000H.

                 LED DISPLAYS DURING REMOTE OPERATION

    The LED displays on the CCSP are primarily intended for LOCAL

operation but they should be used as a double check during REMOTE

operation as well.  U23 (7 segment LED) indicates the current EPROM

TYPE or state of the CCSP, while LED1 indicates LOCAL (off) or REMOTE

(on). When LED2 is red, the EPROM ZIF socket has power applied to it

and EPROMS should not be inserted or removed.  When LED2 is green,

power to the ZIF socket is off and an EPROM may be safely inserted or

removed.

                           *** CAUTION ***

    Inserting or removing an EPROM while LED2 is red or setting the

CCSP programming cycle to something other than the correct one for the

EPROM installed in the ZIF socket may damage the CCSP and/or the

EPROM.
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                        CHANGING THE BAUD RATE

    The data rate is preset in ROM at 1200 bps but can be reprogrammed

at any standard value between 300 and 19200 bps.  The high and low

reload values are stored at the locations 20E9h and 20ECh respectively

in the 27128 system ROM.  For the CCSP to start at a new baud rate,

the new reload values must be stored at these locations. The following

table lists the various standard rates and their reload values.

         BAUD RATE     20E9h (High)    20ECh (Low) - Reload Values

         ---------     ------------------------------------------

         300           FBh             80h

         600           FDh             C0h

         1200          FEh             E0h  ---  Factory Setting

         2400          FFh             70h

         4800          FFh             B8h

         9600          FFh             DCh

         19200         FFh             EEh

    The first method of changing the baud rate is to use another EPROM

programmer since the CCSP cannot operate without the system ROM in

place.  After loading the other EPROM programmer's buffer with the

CCSP system ROM, the reload values can be changed and programmed into

a new EPROM.

    The second method is performed using the CCSP in the REMOTE mode

and two blank 27128 EPROMs.  The demonstration below illustrates how

this is done.

1.  Power up the CCSP and set the EPROM type to 27128.  Insert a blank

    EPROM in U25 (ZIF socket).

2.  Use control C to stop the CCSP.

3.  Type "G(12) = 2000h <ret>" followed by "G(1) = 20h <ret>".  This

    resets the RAM area pointer to allow the system ROM to be read.

4.  Type "CONT" to restart the CCSP.

5.  The terminal should now display a "?" as a prompt.  Respond with

    "10" which is the menu item for setting the buffer starting

    address.

6.  At the next prompt, input a new starting address of 2000h.

7.  The menu should now appear on the screen.  Select item "3" to

    program the first blank EPROM.

8.  The CCSP will ask if you wish the entire EPROM programmed or just

    a section of it.  Respond with any key EXCEPT return and input a

    staring address of 2000h and an ending address of 3FFFh.
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                    CHANGING THE BAUD RATE, Cont'd

 9.  When programming is complete, type "control C" to stop the CCSP.

10.  Type "G(12) = 4000h <ret>" and "CONT" this resets the pointer for

     the next section of the system ROM and restarts the CCSP.

11.  You will again be prompted with a "?".  Respond again with a "10"

     and input a new starting address of 0000h.

12.  The menu should again be displayed and item "3" should be

     selected.  Input a starting address of 0000h and an ending

     address of 1FFFh.

13.  When the CCSP programming is completed, you will have a copy of

     the system ROM. Test the new EPROM by powering down and replacing

     the original system ROM with the copy.  Reapply power and the

     CCSP should operate as with the original system ROM.

14.  Replace the original system ROM and insert the copy in U25 (ZIF

     socket).

15.  Power up the CCSP, reset the EPROM type, and choose menu item

     "1"  to read the EPROM data into memory.

16.  Next choose menu item "5" to display locations 20E0h to 20F0h.

17.  Change location 20E9h to the high reload value and location 20ECh

     to the low reload value for the new baud rate.

18.  Remove the system ROM copy from U25 (ZIF socket) and insert the

     second blank EPROM in its place.

19.  Choose menu item "3" to program the EPROM with the new baud rate

     information.

    After following these steps you will have a new system ROM with a

different baud rate than the original.
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                              PARTS LIST

----------------------------------------------------------------------

     Part#          Part type/value          Description

----------------------------------------------------------------------

     CCSP                                    Circuit Board

IC's

     U1                  8052AH-BASIC        HMOS 8-bit microcomputer

                                             Version 1.1

     U2,U5               74LS245             Octal Bus Xmtr

     U3                  74LS373             Octal Transparent Latch

     U4                  74LS138             3/8 Decoder

     U6-U10              6264                RAM 8K X 8 - 150ns

                                               (1 supplied w/ kit)

     U11                 27128               CCSP ROM

                                               Circuit Cellar Inc.

     U12,U13             8255                Programmable Peripheral

                                             Interface

     U14                 1488                RS232 Interface Xmtr

     U15                 1489                RS232 Interface Rcvr

     U16                 74LS08              Quad 2 Input AND

     U17                 74LS00              Quad 2 Input NAND

     U18                 74LS04              Hex Inverter

     U19                 74LS51              Dual AND OR Inverter

     U20,U21,U26         7407                Hex Buffer w/ open

                                             collector 30V outputs

     U22                 74LS164             8 Bit Serial to Parallel

                                             Shift Register

     U24                 78S40               Switching Voltage Reg.

                                             Interface

SEMICONDUCTORS

     Q1A - Q5A           LM317mp             Variable Voltage Reg.

                                             1.2 - 37 Vdc  TO-202 Pkg

     Q6                  LM337mp             Variable Voltage Reg.

                                             (-1.2) - (-37) Vdc

                                             TO-202 Pkg

     Q1B - Q5B           2N2222              NPN Transistor TO-92 Pkg

     Q1C - Q5C           2N2907              PNP Transistor TO-92 Pkg

     LED1                TIL220              LED, Red  T-1 3/4

     LED2                XC5491              LED, Tri-color

                                             2 - Lead, T-1 3/4

     U23                 MAN74A              7 Segment LED w/ DP.  Red

     CR1                 1N4148              Diode

CAPACITORS                                   (Type , Min. voltage)

     C1                  470 UFD              Electrolytic, 35V

     C2                  .0047 UFD            Mylar, 50V

     C3                  .22 UFD              Disk ceramic, 25V

     C4                  1 UFD                Electrolytic, 25V

     C5,C6               .1 UFD               Block, .6 inch spacing

     C7 - C9,C14 - C38   .1 UFD               Ceramic, 25V

     C10, C11            27 PFD               Ceramic, 25V

     C13,C40 - C42       10 UFD               Electrolytic, 25V

     C39                 4.7 UFD              Tantalum, 35V
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RESISTORS     (1/4 watt 5% carbon film unless otherwise noted)

     R1,R2,R3,R8,R12     4.7K ohm             yel-vio-red

     R18,R25,R30,R39

     R40,R41

     R9,R13,R19,R26      470 ohm              yel-vio-brn

     R31

     R33                 47 ohm               yel-vio-blk

     R37,R38,R42         220 ohm              red-red-brn

     R34                 510 ohm              grn-brn-brn

     R36                 15 ohm               brn-grn-blk

     R35                 120 ohm              brn-red-brn

     R32                 .22 ohm 1/2w         red-red-sil

     R5                  825 ohm 1%           gry-red-grn-blk

     R6,R11,R20,R27      221 ohm 1%           red-red-brn-blk

     R14

     R7,R17,R23          3480 ohm 1%          org-yel-gry-brn

     R10,R15,R21,R28     665 ohm 1%           blu-blu-grn-blk

     R16,R22             1960 ohm 1%          brn-wht-blu-brn

     R24,R29             4120 ohm 1%          yel-brn-red-brn

     RN1                 330 ohm              Resistor Netork

                         OR

                     8 - 330 ohm              org-org-brn

     SIP1,SIP2           4.7K ohm             Resistor Network

     SIP3,SIP4

     POT1                20K                  Potentiometer

SOCKETS

     SK14 - SK23,SK26                         14 pin socket

     SK4,SK24                                 16 pin socket

     SK2,SK3,SK5                              20 pin socket

     SK6 - SK11                               28 pin socket

     SK1,SK12,SK13                            40 pin socket

     SK25                                     28 pin ZIF socket

MISCELLANEOUS

     XTAL1               11.059 Mhz           Crystal  M-TRON  MP-1

     J1                  09-65-1041           4 Pin Molex Header

     J3                  H2R25RA28A2          DB-25S  PC mount

                                              RS-232 connector

     J4                  09-50-3041           4 Pin Molex Plug

                         08-50-0108           4 Molex Pins
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     PB1 - PB3           Panasonic EVQP1R04K  Pushbutton switch

     L1                  150 UH               Choke, Miller #5506

     THS1 - THS5         THM 6030             Heat Sink w/ tabs

     S1 - S5             4-40 X 1/4           Screw

     N1 - N5             4 - 40               Hex nut

**********************************************************************

                         ASSEMBLING the CCSP

1. (  )

              Check the parts list to become acquainted with the

components and to verify that you have all that are needed. Once you

have done this, you may want to gather the following tools:

              LOW WATTAGE SOLDERING IRON

              ROSIN CORE SOLDER

              SMALL WIRE CUTTERS

              NEEDLE NOSE PLIERS

              LEAD BENDING JIG

              I C  INSERTION TOOL

Note that the side of the board with the silkscreen outline is the

component side and the other side is the circuit side.  All components

should be mounted on the component side.

2. (  )

              All resistor leads are spaced on .4 inch centers (except

R32 which is .6 inch). Note that some of the resistors used have 1%

tolerances; these use five color bands to designate their values; 5%

resistors have 4 bands (see diagram below).  Also shown below is the

analog section of the CCSP indicating which resistor positions should

have 1% resistors installed.

Insert the resistors into the circuit board, bending each lead over on

the circuit side to prevent them from falling out.  Solder each lead

on the circuit side and then clip each lead as you go along.
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3. (  )

              RN1 (see diagram below) may be replaced with eight 330

ohm 1/4 watt resistors, use the .4 inch spaced holes when using the

seperate resistors instead of the DIP.  If you use the DIP note that

it has its own socket provided.

4. (  )

              Monolithic capacitors have radial leads and can be

inserted without forming the leads.  Electrolytic capacitors have

axial leads and must be formed.  Bend the leads so that the printed

value and polarity arrow can be seen from the top.  The arrow points

toward the minus (-) end .  This polarity must be followed when

installing each cap on the board.  The plus (+) end of the

electrolytic cap is marked on the circuit board.  Insert, bend, solder

and clip a few capacitors at a time.  Remember to check your work as

you go.

5. (  )

              All the IC sockets have a notch in one end to indicate

the pin #1 end of the socket.  Check the circuit board and match the

notches when you insert the sockets into the board.  THE ZIF SOCKET

SHOULD BE SOLDERED WITH THE LATCH IN THE OPEN POSITION!  Verify that

all the socket leads protrude through the board before soldering.

6. (  )

              All the SIPs have a dot on one end to mark pin #1 of the

package.  Match the dot on the SIP with the dot on the board when you

insert them.  Bend the outer pins to hold the SIP in and then solder

the pins.

7. (  )

              Insert the crystal (XTAL1) into the board with the

printed side up and bend the leads. Solder and clip the leads of the

crystal.

8. (  )

              Insert the diode (CR1) making sure that the striped end

(cathode) matches the stripe on the board.  Bend for .3 inch spacing,

solder and clip the leads.  Recheck the diode for proper orientation.

9. (  )

              Insert the transistors (QxB's & QxC's) into their proper

positions. Note the diagram on the next page which shows the two syles

of transistors that you may use.  Be sure to orientate the transistor

correctly before soldering.  Solder and clip the leads.  Recheck the

orientation of the transistors before moving on.
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10. (  )

              Mount the LM317 voltage regulators (QxA's) on to their

heatsinks (see diagram above).  Make sure that the heatsinks are

mounted as high as possible on the regulators.  Next insert them into

their proper positions on the board, making sure that the back side of

the LM317 matches the outline on the board as shown above.  You may

have to bend the leads of the regulators so that they fit into the

holes.  Check for proper orientation and clip the leads.

11. (  )

              Mount the LM337 voltage regulator (Q6) in its proper

position.  Make sure that the back side of the LM337 matches the

outline on the board.  Solder and clip the leads.  Note that the LM337

does not require an additional heatsink.

12. (  )

              Mount the 4 pin Molex power connector on the board.  The

locking tab (tall side) should be toward the edge of the board.

13. (  )

              Mount POT1 on the board.  The pot only fits into the

board one way and should not require any bending.  Using a small

screwdriver, rotate the setting of POT1 fully clockwise.

14. (  )

              Mount the push button switches (PB1 & PB2) on the board.

Next mount the DB - 25S connector (J2) on the board.  Before soldering

J2 make sure that all the pins protrude through the holes.

15. (  )

              Insert LED1 (RED) & LED2 (CLEAR) into the board.  Note

the flat side on the LED base and or the shorter lead.  The lead on

this side is the cathode (+ side).  Make sure that the LEDs are

inserted correctly in the board which will be marked with an outline

of the LED or a + sign for the cathode.  Solder and clip the leads.

16. (  )

              Mount the choke (L1) on the board. Note that the choke

has no polarity markings on it and maybe mounted either way.  Solder

and clip the leads.

17. (  )

              Check each component for proper value, placement,

polarity (if applicable), and proper solder joints.  If possible,

clean the soldering flux off the board with a solvent (i. e.

TRI-CLOR).  Solvents like this one may affect plastics so try and keep

them away from the component side of the board (especially the push

buttons).
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                           PRELIMINARY TEST

    Before inserting the rest of the components, a few tests should be

made to see if the unit is operating properly up to this point.

Follow the test procedure step by step.  If a test does not produce

the proper results, go back and check your work.  Errors most often

occur in soldering, bent pins, improper component placement and/or

orientation.

1. (  )

              With no IC's inserted in the sockets or EPROM in the ZIF

socket, apply power to the CCSP through the power connector J1 (see

the sheet included with this manual on how to modify an external power

supply to match this connector).  The power source should have a

minimum capacity of +5V @ 800mA, +12V @ 200mA, and -5V ( any voltage

from -5V to -12V can be used) @ 30mA.

              When power is applied NOTHING should happen!  If the

power supply heats up or appears to be loaded down, turn off the

power.  Inspect your assembly for excess solder or shorts between

traces or IC pins. Most frequently, solder (too much or too little) is

the source of errors.

2. (  )

              If everything works this far and there is no smoke,

check that voltage is being properly routed to the components on the

board.  For example, using a meter, check that +5V is at pin  14 of

U15 and that +12V is at pin 14 of U14.  Check the voltages at a few

other locations around the board.  Refer to the power table on page 15

for the expected voltages.  Also check the the LM337's output.  It

should measure approximately -1.4v.

3. (  )

              Next, turn off the power (always turn off the power when

inserting or removing IC's during this testing phase) and insert the

78S40 in socket U24.  Reapply power and the DC to DC converter should

now be functioning.  You may hear a high pitched whine; this is OK.

IC24 may get warm but it should not be too hot to touch.  If it is too

hot, turn off the power and inspect the LM337 &LM317 installations.

Next, with a meter across C1 (50V scale), adjust POT1 until the

volatage across C1 is 30 volts.  It should NEVER be set to a voltage

greater than 37V since this may damage the LM317's.

4. (  )

              Power off the CCSP again and insert U1 (8052AH).  Also

insert U2 &U5 (74LS245), U3 (74LS373), U4 (74LS138), U6 (6264 ), U11

(System ROM), U13 (8255), U16 (74LS08), U17 (74LS00),U18 (74LS04), and

U26 (7407).  Turn the power back on and the SAFE/UNSAFE LED should

come on red.

5. (  )

              Power off the CCSP and connect a terminal or host

computer to it via J3.  Insert U14 (1488) and U15 (1489).  Reapply

power to the CCSP.  Pressing a key on the terminal should cause a menu

to appear on the screen.  Try going through some of the menu options.

The CCSP will kick out of some of the options since the board is not

yet fully operational.
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6. (  )

              Power off the CCSP and insert the remaining IC's and

U23 (7 segment display w/ dots to right of digit - see the appendix

for proper orientation) into their proper sockets.  Leave out any

additional RAM for the buffer at this time.  Make sure that IC's are

in their proper sockets and are correctly orientated.  Reapply power

to the CCSP.  Strike a key on the terminal keyboard to put the CCSP

into the REMOTE mode.  Note that the CCSP is now set for a 2716 EPROM

(default).  Choose option #3 to place the programming voltages on the

ZIF socket.  Check for the following voltages at the ZIF socket:

    Pin 24         5V

    Pin 21         25V

    Pin 20         5v

    Pin 18         5v

7. (  )

              Turn the power off and insert any additional RAM for the

buffer.  (See the diagram on page 6 for correct placement of

additional buffer memory).  Reapply power to the CCSP and note the new

buffer size on the display.  The CCSP at this point should be fully

operational.

                             *** NOTE ***

    If you are unable to make your CCSP function correctly and lack

the test equipment or time to troubleshoot the problem,  CCI. offers

for a fixed fee, a test and repair service.  If you require this

service, send your CCSP, return shipping address, a phone number where

you can be reached during the day and a check or money order (Visa &

MasterCard are also accepted) for $75.00 plus $5.00 for return

shipping (total $80.00)to:

                         CCSP REPAIR DEPT. 3

                                 CCI.

                               Suite 12

                              4 Park St.

                          Vernon, CT.  06066

    A return authorization number must be obtained before sending

anything back to CCI. To obtain a number write to the above address.

Your CCSP will be repaired and returned to you as soon as possible.

See the warrenty statement at the end of the manual regarding other

aspects of this repair policy.
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                             POWER TABLE

**********************************************************************

IC #          TYPE                +5V       +12V      -12V      GND

----          ----                ---       ----      ----      ----

U1            8052AH              40,31                         20

U2            74LS245             20,1                          10

U3            74LS373             20                            10

U4            74LS138             16,6                          8

U5            74LS245             20                            10

U6 - U10      6264                28,26                         14

U11           27128               28,1                          14

U12, U13      8255                26                            7

U14           1488                          14        1         7

U15           1489                14                            7

U16           74LS08              14                            7

U17           74LS00              14                            7

U18           74LS04              14                            7

U19           74LS51              14                            7

U20, U21      7407                14                            7

U22           74LS164             14                            7

U24           78S40               13                            11

U26           7407                14                            7
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                          SILKSCREEN LAYOUT
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                              SCHEMATIC
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                             SCHEMATIC P2
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                             SCHEMATIC P3
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                             SCHEMATIC P4
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                              APPENDIX A
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     ********  Conditions of Sale and Product Warranty  ********

Circuit Cellar, Inc.  (CCI.), and the Buyer agree to the following

terms and conditions of the Sale and Purchase.

1.  CCI. extends the following warranty; a factory manufactured

circuit board or assembly carries with it a 90 day warranty covering

both parts and labor.  Any unit which is found to have a defect in

materials or workmanship shall at the option of CCI. be repaired or

replaced.

2.  For repair of units which have expired their warranty, a minimum

inspection fee must be prepaid.  Contact CCI. for information on

current minimum charges.

3.  NO WARRANTY is extended on USER ASSEMBLED systems or kits.

However, assembled kits will be inspected and repaired with charges

based on the current minimum one hour charge.  CCI. retains the right

to refuse to repair any USER ASSEMBLED item.  This right is at the

sole discretion of CCI.  However, in the event that repair charges

would exceed a reasonable amount, the user may be consulted for a

determination.  Repairs on user assembled items must be PREPAID.

Return authorization must be obtained prior to any return

4.  CCI. shall not be responsible for repair or replacement of any

units which become defective through user modification, negligence,

abuse and/or mishandling, or improper installation.

5.  CCI. shall not be responsible to the Buyer for any loss or claim

of special or consequential damages.

6.  All units returned for repair must have prior authorization from

CCI.  A return authorization number may be obtained by phone or

letter.  Please retain a record of the return authorization number.

Under no circumstances is any product to be returned to CCI. without

prior authorization.  CCI. will assume no responsibility for

unauthorized returns.  All returns must be shipped prepaid.  Insurance

is recommended as losses by a shipping carrier are not the

responsibility of CCI.  Repaired units will be returned with postage

paid.

7.  CCI. reserves the right to change any feature or specification at

any time as well as the minimum charges and other condition or

warrenty contained herein.
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