<" "ATURES :

"<&, STEM COMPATIBILITY

S-100 bus computer systems. -

EPROM PROGRAMMER ' -

2 separate programming sockets for 2708 or 2716 (5V) EPROMs. -
Meets all manufacturers data sheet requirements for programming.

Programming voltage generated on board--no need for an external power supply.

Programming sockeis are DIP switch addressable to any 4K boundary.

Software control of 2708/2716 programming selection--no hardware reconfiguration required.
Provisions for 2 optional ZIP sockets from Textool for easier insertion and removal of
EPROMs being programmed.

Special safety features to prevent accidental programming include LED indicator for
programming mode and an on-off switch for programming voltage.

ON-BOARD EPROMS

L4 separate sockets for 4K of 2708 or 8K of 2716 EPROMs.

Addressable by DIP switch to any 4K or 8K boundary above 8000 Hex.

Unused EPROM sockets do not enable data bus drive so the board is never committed to the
full 4K or 8K of memory.

Jumper selectable wait states (0 to 4) for fast or slow EPROMs.

SOFTWARE

Complete subroutines for checking EPROM erasure, programming and verification.

ER FEATURES
Address and data lines fully buffered.
Solder masked PC board with gold plated edge connector contacts.

Low profile sockets provided for all ICs.
Power requirements: +8V @ 500ma, +16V @ 25ma (less EPROM), -16V @ 5ma (less EPROM).

We used to be Solid State Music. We ét/'// make the blue boards.
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PB1 EPROM PROGRAMMER BOARD

1.0 ASSEMBLY INSTRUCTIONS (refer to figure 1)

Check kit contents against parts list,

Check PC board for possible warpage and straighten if required. To
straighten the board, bend with the hands (not a vise) against the warp.
Sight down the edge of the board after bending to check if the warp was
removed, if not then try bending again.

Insert 11-16 pin sockets {(U1-6,16,19,20,27,28)and’ 11-14 Pin sockets
(U7-10,15,18,21,24,29,32) into the component side of the board with the
pin- 1" index toward the top of the board. (The component side is the

side on which "PB1" is printed.) DO NOT insert 2-24 pin sockets into the
two horizontal 24 pin patterns at the upper left-hand corner of the board.
Insert 4-24 pin sockets into the middle of the board with 'pin 1" toward
the top of the board. :

Place a flat piece of stiff cardbcard of appropriate size on top of the
board to hold them in place.

Holding the cardboard in place against the sockets, turn the board over
and lay it on a flat surface. (Be sure that all of the socket pins are
through the holes.)

On each socket, solder two of the corner pins, choosing two that are
diagonally opposite of each other,

Once the sockets are secured, lift the board and check to see if they

are flat against the board. |If not, seat the sockets by pressing on
the top while reheating each soldered pin.

i IComp]ete soldering the remaining pins of each socket. Keep the iron
tip against the pin and pad just long enough to produce a filet between
pin and pad.

Insert and solder 2-2.2 ohm resistors (R37A & R37B).

Insert and solder:

2- 470 ohm (R16 & R20)
1~ 1.2K ohm (R38)
h- 3.3K ohm{R3,R5,R17,R34)
2- L. 7K ohm (R7,R25)
1- 6.8K ohm (R24)
3-. 10K ohm (R2,R6,R35)
1- 20K ohm {(R18)
3~ 51% ohm (R19,R21,R22)
[:: Insert:
2~ 2.7K ohm (R41 & R42) (near SW3)

1- 47K ohm (R1) (near U22)
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These parts must be mounted vertically on the board with the top
lead bent back down along the part. Solder.

~~jlnsert and solder:

6-.  2.7K ohm (R8,R23,R33,R39,RA0,R43)
17 47K ohm (RE)

o

? }Insert and solder 2-2.7K ohm SIPs (R9-15,R26~-32).

. ?”~]|nsert and solder-]"SOKvtrnm-potentiometer‘(R36)~

Set knob to mid scale or full clockwise rotation. You
- can save a step if you make the resistance setting of (R36).
As stated in the second sentence of 2.4 at this time.

4§§; w.':'St::::::;

i ﬂ\~“"T"
! | RN
|
. r Insert and solder:
e ' 1~ 15pf (C2)
3- 220pf (C€7,C27,C37)
- 330pf (C26)
I~ 0.001uf (c8)

18- 0.luf (Ck,C5,C9-C15,C19)
(C21-C25,€33,C35,C36)

e

Observing polarity, insert and solder 3.3uf timing capacitor (€6),

Insert: '
2- 0.27/0.74uf (C18,C28)
2- Tuf (€3,£20)
b L, 7uf (C30,031,C32,C34)

i~ Lyui nig (017}

2 22uf {£15,429)
i
i~ 1000ut {C1)

Observing polarity, (marked with plus sign) and solder.
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I.

ASSEMBLY INSTRUCTIONS {continued)

e

(.

Insert and solder 1 diode and 1 LED (light-emitting diode). The:
Diode (D1) should have its banded end to the right. The LED (D2) should
be mounted with the positive lead to the right.

__ CIEAR ReD

PLASTIC T PLASTIC - CLEAR
) Leng

N

- SymBoL
- FLrY
SIDE
\
LoNG
LEG

Insert and solder 1-220uH coil (L1).

fﬁsekt‘énd solder 8 transistors (Ql thru Q8) (observe emitter orientathon).

Insert and solder 2-8 position dip swntches (SW2 & SW3) and 1 SPST
PC board switch (SW1). ‘

If you are using Textool sockets for programming, insert and solder
2-24 pin sockets with the levers pointing toward the right side of the
PC board. If you are not going to use Textool sockets, then insert and
solder two standard 24 pin sockets into the upper left-hand side of the
board.

Carefu]]y bend the leads of the 3 voltaqe requlators tp the proper PC
board mountlng configuration. (u30, U31 U33)

Mount each regulator along with a heatsink to the PC board using a
6-32 X 3/8'" screw, #6 lock-washer and nut. Note that the nut Is on
the component side of the board.

Solder all leads of the 3 voltage regulators.

NOTE : U30, U31 & U33 are different volitage ratings, don't mi x- up these
regulators when installing.

Do not install any {C's at this time.
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2.0 FUNCTIONAL CHECK

WARNING! 'DO’NOT INSTALL OR REMOVE BOARD WITH POWER ON. DAMAGE TO THIS

2.1

2.2

2.3

2.4

2.5

2.6

2.8

“'AND OTHER BOARDS COULD OCCUR.

I1f an ohmmeter is avanlab]e, measure the resistance between the
following pins:

Negative Probe Positive Probe Resistance

Bus pin 50 to Bus pin 1 greater than 20
Bus pin 50 to Bus pin 2 greater than 20
Bus pin 52 to Bus pin 50 greater than 30

If your reading is below these values, check for electrical shorts
on your card.

Apply power (+8v to +10v) to board by plugging into the computer or
by connection to a suitable power supply. Measure the output of the

+5v regulator (usn). Oumpur pi

The wvoltage should be between +4.8v and +5.2v. {if the regulator
doesn't meet this test, then check the board for shorts or errors.

CAUTION: WHILE IT HAS NEVER HAPPENED TO US, SHORTED REGULATORS HAVE
BEEN KNOWN TO EXPLODE WITH POSSIBLE INJURY TO EYES OR HANDS. BETTER
SAFE THAN SORRY --- KEEP FACE AND HANDS CLEAR OF THE REGULATOR SIDE
OF THE BOARD DURING THIS TEST.

Apply power +1h4v to +19v to Bus pin 2 and -14v to ~19v to Bus pin
52 with Bus pin 50 ground. Verify that the outputs U31 and U33 are
about +12 volts and -5 volts respectively,

Remove power from the board. Set trimpot R36 to less than 5K ohm,

when measured with an ohmmeter between U32, pin 1 & U32, pin 6.

Insert U32. Apply power and adjust R36 until the output of the

DC-DC converter reads +26.5v (C1, plus lead end with respect to ground).

Remove power-and insert the remaining I1C's (except EPROMs). Apply
power and again measure the cutputs of +5v, +12v and -5v regulators,

Set DIP switch SW2 to decode an unused 4K block of memory and an unused
1/0 port for the programming QDFLPtﬂ« Temporarily jumper the board for
cne wailt state. Refer to zsotion 3 for jumper and switch settings.

Examine any memory location in the selected &K block and verlfy that
the LED is off.

Output 01 to the selected 1/0 port and verify that the LED is on.
Repeat step 7 to verify the LED goes out,
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2.0 FUNCTIONAL CHECK (continued)

2.9 Output 02 to the selected 1/0 port and verify that the LED is on. Repeat
step' 7 to verify the LED goes out.

2.10 Verify that SW1 is in the off position. Place a 2708 with known data into
the socket for U22 and examine the selected 4K memory block. The data
should repeat four times in the 4K boundary. :

2.11 If available place a 2716 with known data into the socket for U23 and ex-
amine the selected 4K block. The data should repeat twice.

2.12 Remove any EPROMs from the sockets for U22 and U23. With the sockets empty,
follow the procedures in section 4 for programming a 2708 and then a 2716.
Check the programming time for each EPROM type. [If an oscilloscape is avail-
able check for the following program pulse waveforms. '

+26v +5v
Ov ) Ov .
.5 to .7 45 to 55
msec msec
2708 (pin 18) 2716 (pin i8)

2.13 If you have been able to verify the above steps, then you are ready to pro-
gram EPROMs.

2.14% 1f you have decided to use the on-board 2708 or 2716 EPROM area, set DIP
switch SW3 to decode an unused 4K (2708) or 8K (2716) memory block. Jumper
the board for the type of EPROM selected. Refer to section 3 for jumper
and switch settings. ‘ -

2.15 Place an appropriate EPROM (2708 or 2716) with known data successively into ;iv
‘the sockets Ul1l through Ul4 and examine the respective 1K or 2K memory block.
Select one or more wait states if required.

2.16 Finally, to test the on-board EPROM memory disable circuit, set DIP switch
SW3 to decode a currently used memory area (RAM or ROM) in your system.
 Remove all EPROMs to simplify this test. Exercise this memory area and
verify that no conflicts arise. ’ ‘ o



3.0 SET-UP

3.1 Address Selection of Programming Sockets

" The PB-1 card reserves a 4K block of memory for the programming sockets.
This block can be set to any 4K boundary using DIP switch SW2 positions
1 throuah k. ‘

OFF = SWITCH OPEN ON = SWITCH CLOSED

‘Starting Address A15 Atk A13 A12
Hex Decimal sw2 - 1 SW2 - 2 SW2 ~ 3 SW2 - 4
0000 "0 ‘ OFF OFF OFF OFF
1000 4096 OFF OFF OFF ‘ ON
2000 8192 - OFF OFF ON OFF :
3000 12288 OFF OFF ON ON
Looo 16384 OFF ON OFF OFF
5000 20480 OFF ON OFF ON
6000 24576 OFF ON ON OFF
7000 28672 OFF ON ON ON
8000 32768 ON OFF OFF ' OFF
9000 36864 ON OFF OFF ON
AO0O 40960 0N OFF OM OFF
BOOO 45056 ON OFF ON 0N
€000 49152 ON oN OFF OFF

—>D000 . 53248 ON ON OFF ON
E000 57344 ON ON ON OFF
FOO0 61440 ON ON ON ON
3.2 Selection of Memory Block Containing Data to be Programmed
The PB-1 card can receive a program or data from any section of memory
into EPROM except for the 4K block addressing the programming sockets.
Any part of the block of on-board read only EPROMs can also be used,

" allowing for very convenient copying of EPROMs. The high order byte of
the starting address of the data is contained at location 18D of the
program (see software in section 4.0), while the low order byte is at
location 18C.

3.3 Origin of System Monitor

The programs in section 4 end with a jump to the system monitor at loc-
ation F@21 (entry address of SSM 8@8f monitor). To adapt this to the
origin of your system monitor enter the low byte of this origin at pro-
gram location 11F and the high byte at location 128. |If the user does
not want this feature replace the last instruction with a halt,

Loc Lode Mnemon iz

BIIE 76 HLT



3.4 Output Port Address Selection
To enable programming, data must be written to an output on the PB 1
card. This port can be set to any one of 16 addresses using DIP switch
SW2 positions 5 through 8.

Port Address

A7 A6 A5 Al
Hex Decimal SW2 - 5 SW2 - 6 SW2 - 7 sw2 - 8
00 0 OFF OFF OFF ~OFF
10 16 OFF OFF .. OFF .. . ON
20 32 OFF OFF ON OFF
30 - 48 OFF OFF ON ON
4o 64 OFF ON OFF OFF
50 80 OFF ON OFF ON
60 96 OFF ON ON OFF
70 112 OFF ON ON ’ ON -
80 128 ON OFF OFF . OFF
90 144 ON OFF OFF ON
—> AD © 160 ON OFF ON OFF
BO 176 ON OFF ON ON
co 192 ON ON OFF OFF
DO 208 ON ON OFF ON
EO 224 ON ON ON OFF
FO 240 ON OM OH ON

- NOTE: The port address must differ from the high order byte of the
address of the programming sockets.

3.5 Selection of EPROM Type

Four sockets for on-board read only memory are providéd, These sockets
-are jumper selectable for 2708 or 2716 (5 volt) operation. To
select this area install the following jumpers;

2708 o 2716 “\
A-E (A10) B-E (All) W
B-D (Al11) c-D (A12)
F-H (-5v) iF G (+5v)»/7
J-K (+12v) -L (A10) v/

, _ —_
3.6 Address Selection of EPROM Area for 27&8 5

The PROM area is addressable to any 4K (2708) boundary above 8000
(HEX) using DIP switch SW3. (Be sure jumpers installed perZB,S),

OFF = SWITCH QPEN ON = SWITCH CLGSED

Set SW3-1 to “OFFY,

5%3- Posicion ‘

ADDRESS 2 3 h 5 & 7
3000 OFF ON On’ OFF  OFF OFF
ADDQ OFF ON OFF ON OFE OFF
C000 OFF oM OFF OFF O OFF
EQQO OFF ON OFF OFF OrFF ON
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3.6

3.7

3.8

3.9

3.10

Address selection of EPROM Area for 2708's (continued)

Address 2 3 L 5 6 7  (continued)
3000 ON  opf ON _ OFF  OFF  OFF -
BOOO ON o OFF ON  OFF  OFF
D000 ON op OFF OFF ON  OFF
F000 ON opf OFF OFF OFF  ON

Address Selection of EPROM Area for 2716's

The PROM area is addressable to any 8K {(2716) boundary above 8000
(Hex) using DIP switch SW3. (Be sure jumpers installed per 3. 5).

OFF = SWITCH OPEN  ON = SWITCH CLOSED

Set SW3-1 to "‘on"

SW3~ Position

Address 2 3 4 5 6 7/
8000 OFF OFF ON OFF OFF OFF
—=A000 OFF OFF OFF ON QFF OFF
Co00 OFF OFF OFF OFF 0N OFF
EQOO OFF OFF OFF OFF OFF ON

EPROM Socket Disable

The PB-1 board is equipped with automatic disable circuitry for unused

“ PROM sockets. The user can have only 1 or 2K of active PROM area

by inserting just one or two 2708's, the unused sockets will auto-
matically disable the card from the data bus. This means you can
have a RAM area at an address within the range of the PB~1 block |f
there is no PROM in the socket at that address.

If you do not need the on-board 4K/8K EPROM area, but just the two
programming sockets, then switch SW3 - 4, 5, 6 & 7 to OFF (open)
to disable all four sockets.

Wait State Selection

The PB-1 can be set for zero to four wait statss. These refer to
read operations only on either the programming sockets or the read
only area. To select wait states connect the following jumpers:

i

Wait States I 2 3 4
S jumpers R-5S QS~T,Q-P 1 S-T,0-0 5=T,Q-n 5-T,0-M

Ready Lire Selection

to the CPU for
flexibility, the user

e
e

'A fl vt \\\

The P2-1 requires the uzse of the
programming and walt siates (i¥
can select 3-i00 bus pin 3 or

PapY- {bus pin 2) WRDY. {bus pin 72) j>
jumper y-v e U-W -
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NGRTH STAR Z80 CPU USER

Be sure the CPU board is set-up for wait-states per page 21
of the North Star Manual. Set-up J2 option by installing
jumper 1W. If the CPU isn't set-up for wait-states,Then the
programming time will be a couple of seconds which will not
program an EPROM.
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4.0 PROGRAMMING

L.} Step by Step Procedure
k.1.1 Make sure the programming sockets are empty, SW! is off (switch
lever torthe right side), and the LED is off. |If the LED is on,
perform a read command with your monitor for a location in the
programming socket address block.

4.1.2 Make sure the data you wish to program is in memory.

4.1.3 insert the EPROM ir the appropriate socket - 122 for 2708, U23
for 2716. VYerify it is erased. (Section 4.4)

4:1.4 Enter the program of section 4.2 or 4.3 at location 188H. Modify:
the starting address of the memory to be copied to match where
your data is located. (Section 3.2)

4,1.5 Turn SW1 to the ON position.

4.1.6 You are now ready to program the EPROM. Execute the routine at
location 16@.

4.1.7 During programming the LED should be 1it. Programming time for
the 2708 should be about 160 seconds, for the 2714, 100 seconds.
After programming is complete tha LED will turn off and controi
will be returned to your monitor.

" 4.1.8 Turn off Swt,

h.1.9 Verify the data was programmed correctly by comparing data in
memory to data in EPROM. (Section 4.5)



k.2 2708 Programming Software

3A SIMPLE ROUTINE FOR PROGRAMMING 2788°'S.
FICOPYRIGHT BY 30LID STATE MUSIC.1978

JREGISTER USAGE:

FREG+A.+0«PASS DATA FROM MEMORY TO'THE‘PROGRAHMER
3REGBs+» s REPEATED PROGRAMMING CYCLES

BREGesL 000 oSIZE. SIZE=256(REH.C +1)

AREG.DE: «»PROM CARD ADDRESS

sREGsHLs» « DATA ADDRESS TO BE COPLIED

2162 LOC EQU 138%
D33 PROM EQU BDEATH  2PROGAAMMING SOCKET -
4RRG RAM EQU ABEGE  ADATA TO BE COPIED
3310 GCPORT EGU 184 2GONTROL PORT FOR BBl
Fag! MOMIT ERY BFB21H 3EXIT ADDR. SET BY USER.
gies V7Y ORG L2

3START OF PROGRAM.

3 INITIALIZE BOARD.
1928 3E6L  , PROGH: MVI AsBi (Bi=2748 ROM
2122 DALY () our CPORT FPRESET BOARD

#3ET UP PARAMETERS.
H NUMBER OF PROGRAMMING SYCLES
£ 2 G

194 @6FF MY I B, AFFH CYCLES FOR 2788
3 NUMBERS OF BYTES =2B5(C+1)
2196 9EZ3 MU 3 G.53 FG3=2TH8 !
H SET UP ADDRESSES FOR TRANSFER
0108 }1Z8D7T  PROGI: LXI Ds PROM
@108 210040 LX1 Hs RAM
[c) 3PROGRAM THE EPROM. ,
@iCE 7E ~~ PR0OG2: MoV Bad — o e & T
g1gF 12 STAX D [
2118 13 INX D
aiil 23 . INX H -
112 7a MoV AsD
113 Al ANA G
dila B3 CRA E.
115 C22ERY JNZ PROGR2
@118 B85 i DGR 8
@119 c28881 JIMNZ PROGI /
@riC 1B PeX o :
211D 1A LDAX D ER?QFT'ﬁai
BlLIE C321F78 R BRI 2 RAGH MONITOR
20608 - END

11"2
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4.3 2716 Programming Software

ROUTIME FOR PROGRAMMING 2716°S.
S0LID STATE MUSIC, 1978

sa SIMPLE
SCOPYRIGHT BY

55EGE$TEﬁ USAGE:
FREG.As-»-PAS3 DATA FROM MEMORY TO THE PROGRAMMER
E%E@hﬁemaﬂwﬂmm&mmD PROGRAMMING CYCLES
AREG-Gooeno 5128 IZE=256(REG.C +1)
JREG-DE» » « PROM 'ﬂPD ADNDRESS
3BEGEle ~ o« DATA ADDREESES TG BE COFRIED
RLE3 Lo ERY ‘
DRad PROY a0 sPROGRAMMING SOCKET
L@3a Ré&nd qu 2DATA TO BE CGOPIED
pBia GronyT = FGONTEROL PQORT FOR PBI
Fi#2} HMOMIT JEXIT ADDR. SET BY USER.
@lza GRG 20
FSTART OF FROGAANM.
i, INMITRALIZE BRARD.
G136 3EE2 PROGH ¢ AT G2 PR2=2 ?56 ROM
2132 5313 QUT =G R7T ‘3PHE5ET BOARD
FBET e %Wﬁ?ﬂﬂ&e ‘
2 N TROGHAAMMING CYQLES
Plaia Bo81 B i) 2L GYCLE FOR 2716
3 NUIMEERS OF ZVUTES =256(0412
G136 FEST MY I Lo 37  3BT=2716
Ui nmﬂr;SSES FOR THRANSFER
@128 ll88DB :
8198 212848
Bl1BE 7E
glagF 12
G112 13
grir 23
ariz 7a
2113 Al
@ligq B3
Bils C2BE#:
Bgil1& s
dilo C28881
glic 1IB
211D 1A
Blig C321F3

5J7 51"




L. & 2708/27156 Erase Verification Software

2ilag
Dids
TE21
Fgge

dlaa

]
piaz

dias
2146
G407
Bl49
2143
B3GR
Gilay
3153
Zi51
@134
@158

8157
#1545

Biadd

BEL3

L g Fels]

1A
13
FEFF

‘“@m

C2sel
T8 '
al

B3
24531
JE3@
4F

CRB9Fe
CAgirFd

;A SIMPLE ROUTINE FOR CHECKING IF THE EPROM
31S ERASED. PRINTS P=PASS,F=FAIL.
3COPYRIGHT BY SOLID STATE MUSIC,1978

JREGISTERS USED:

JREGeA«««.TEST AND PASS A CHARACTER
PREG-BesesoNOT USED

JREGeCaessSIZE.

iREG.DE...PROM CARD ADDRESS
JREGsHL.e«NCT USED ‘

LOGC EQU 1 43H
PROM EQU 3DEACH :PROGRAMMING SOCKET
MONIT EQU BF@21H SEXIT TO USER
co EQU @FBE9H SCONSOLE OUT ROUTINE
OR3 LOC
sGHECKING EPROM START.
ERASE: MVI C,33 283=2788, 87=2716
LXI D.PROM sEPROM ADDRESS
ER} s . LbAX D ZREAD EPROM
CINK P} ST
/ CPI BFFH $TEST FOR ERASE
I oMvi A, 'F? 5FAIL CHARACTER
I amz ERROR
- MoV AsD | |\
ANA c Lo
0RA E -.. " 3DONE YET?
JNZ ERI '
C MVI a,'P'’  3PASS CHARACTER
ERROR: MOV C.A -

»,
30UTPUT ROUTINE CALLS USER MONITOR ENTRY
JPOINT FOR CONSOLE OUTPUT. DATA S IN REG.-C.
$BE SURE TO CHANGE THIS TO MEET YCUR NEEDS.
CALL o]y
JMP MOMIT

END



1.5 270872716 Copy Verification Software

;A SIMPLE ROUTINE FOR VERIFYING THE ORIGINAL
£S0URCE DATA IN MEMORY AGAINST THE EPROM COPY.
sPRINTS P=PAS5S5, F=FAlIL.

- #COPYRIGHT BY SOLID STATE MUSIC,1978

+REGISTER USAGE:

BEGsAe0s« TEST AND PASS CHARACTERS
JREG.Bs90.0RIGINAL DATA
;REG#C:.\.«:SIZEO SIZE=256(REG-C +1)
FREG-DE..-PROM CARD ADDRESS
2REG-HL.» «-ADDRESS OF DRIGINAL

LOGC EQU 180H . -
. PROM EQU @DABBH 3PROGRAMMING SQOCKET
RAM EQU 4BOBH SO0RIGINAL DATA ADDR.
MONIT EQU BF@21H $EXIT TO USER
co EQU - @F38%H :CONSDLE OUTPUT
ORG LoC
}START OF VERIFY
VERF: MV 1 C.823 FE3=2768s BT=2716
LXI DsPROM SOCKET ADDR. OF COPY
, , LXI  ° HsRAM SPOINT TO RAM MASTER
VERFI3 MOV B:M 2GET ORIGINAL DATA
1 © o LDAX D £GET ROM COPY
23 INX H c T
B3 " OGP B  JARE THEY ALIKE?
3E46 ‘ MVL As T :
Gzendi ‘ JNZ . ERROR
A ‘ MOV AsD
Al ANA c
23 GRA E ‘ :
5 DR8&EY JNZ VERF ! 200 BACK FOR NEXT BYTE
\GE RSB MY1 As,'Pr
32UTPUT ERROR CHARACTER.
2 G ERRDR: MO Cei -
L CDESFR CALL o 3OUTPUT ITa
L CR21F3 - JMP MONIT
G339 END

L}— 5



5.0

TROUBLE SHOOTING HINTS

A%

N

O

Check for proper setting of the DIP switches and jumper arrangements
Verify that all IC's are in the correct sockets.

Visually inspect all IC's to be sure that pins are in the sockets
and not bent under the IC,

Verify that the output voltage of each regulator is correct. (See
section 2.0)

inspect back side of the board for solder bridges. Run a smali sharp
knife blade between traces that appear suspicious.

If you have an addressing problem:

a. GLheck the address line buffers Ul, U2 & U3 for shorts, or opens to
the sockets or a defective IC.

b, Check the address decoders U154, U18, U24 & U26 for shorts, or
opens to the sockets or a defective IC.

c. Check general logic U6,U10 o1 U271 for shorts, or opens to the
sockets or a defective IC.

If incorrect data is transferred on a read {or write):

a, Check the data buffers Uk, U5 & U6 for shorts, or opens to the
socket or a defective IC.

b. Check general logic U7, U8 & U9 for shorts, or opens to the socket
or a defeciive {0,

If you can read a PROM in the programming socket, but can not program

{t:

a. Check the DC-to-DC converter (U32) for the correct voltage (+26.5 yolt}
on C! the + end. Check if the voitage drops out of regulation C
when you are programming a PROM, and if so, inspect the circuitry
around U32 for shorts or opens.

b. Check pin 18 of U22 & U23 for the correct pulse widths during
nrogramming (refer to 2.12 for puise widths).

if the PBI1 puts the computer into a infinite wait-state:

a. PSYNC signal on the bus is wery noisy, and presets U29 for
additional wait-states. This condition can be corrected in some
mainframes by adding a i0Q0pY filter capacitor between U29, pin
10 and U29, pin 7 on the back of ithe board.

b, U28, pin 12 is not changing statas. Check U27 & U28 monostables
for correct operation.



6.0 THEORY OF QOPERATION
6.1 Usage

1)

2)

—
N

6)

U1-U3 (Hex Tri-state buffers 74
lines onto the card and RDY ontc

336
L

puisy

I

3 . o 3 L,
}oars used 9O

e pus.

Uh-Ub (Hex Tri-state buffers 74L$5367) are used to buffer the data

and various other signals (address decode, S0 status).

U7 (Hex inverter 7LLSO4) is used te buffer varicus signals on
and drive the LED.

" {triple 3 input NAND ThLS i ) is used ro erable or reset ih
manq fiip flop and to generate the dats outpui enable

U9 {triple 3 input AND 74LSH
shot, =nable the wait state

B16 {tripie 3 input NAND VLLZ:C
ming flip Tlop, generate L5 %
the PROM block decoder, Ui6.

U11~U1h are the sockets for 4K aof 2 or 2K oof 2715 resgroniveas
1S (B Input MAMD 7HLS30) is a csiecior for |F cvies
16 {Duai 1 of % decoder 7LL5139¢ decodes the address of the Hit-
PROM block.
017 (DIP switch} selects rhe addiess for fne PROM block.
418 {Quad 2 input NOR open coil 7533) dec odes the & LS8 of
ocutput port address and ensblies the RDY suffe
UEQ /ﬂuad iatch /+L€E7 ) latches data bits & and | to selecgt 2707
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wadd A state
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19) U26 (Quad 2 input exclusive-or, 74L8136) is used to decode a 4K block
for the programming sockets, ‘

20) U27, U28 (Dual one shot, 74LS123) control set-up, hold and programming
pulse times for 2708, 2716.

21) U29 (Dual flip flop 74LS74) controls wait-state circuitry for read and
programming cycles.

22) U30 +5 volt regulator.
23) U31 +12 volt regulator.
24) w32 (DC to DC converter TL437) generates +26.5V programming voltags.

25) U33 -5 wolt regulator.

{628
H
N



6.2 Operation

Addressing

The PB1 has three address circuits:

a) Addressing for the programming sockets (U22 & U23).

b) Addressing for on-board PROM (Ul1.thru Ulh).

c) One 1/0 port for PROM select (2708 vs. 2716).
U26 is used to decode a 4K boundary of memory for the two programming sockets.
The output of U26 is buffered by U6, pin 14, and is sent Ul¥, pin 4 to control
the chip select of U22 & U23 and also can reset the programming flip-flop by
enabling U8, pin 3 for a SMEMR cycle.
U16 generates four chip select signais for PROMs Ull thru Ulh by satting rhe
jumpers A thru E and the DIP switch SW3 (U17). Address line Al5 must be
one to Ulfl, pin 18 to enable U16, so the valid PROM addresses are any &K
8K boundary from 8@8@8 Hex to F@@@ Hex.

v

H,

o}
=5

U2k decodes the programming flip-flop's /0 address. 18 pins 2, 3, 1i & i2
must be zero to enable the output of U2k. UI8 detects if A thru A3 is zero
and then U24 decodes the upper four address lines, Ak thru A7. The nrogram-
ming flip-flop can therefore be addressed to any Hex port where the lower
digit is zero (like port 0@, 1@, 28, 38, etc.).

Programming
Programming is controlled by a flip-flop made up of U1f, pin 12 and U2}, pin 8.

Power-on-clear {Bus pin 99} will reset the pregramming flip-flop to a non-pro-~
gramming mode, and alse a memory read cycle to the programming sockets.

When U8, pin 11 receives a logic one {valid 1/0 address), U8, pin 18 gets a
write pulse and U8, pin 9 detects the status for an output instruction, then
the programming flip-flop is set. The LED (D2) turns on to indicate the flip-
flop is set.

U8, pin 8 which sets the programming flip-flop also clocks a coupie of b~flip
flops (U19) to save data bits DB.& D1 which will be used later to control &
monostable U27.

U19 controls the clear lines of U27 (Dual monostabie}. if Y19 receives a #1
Hex code, then U27, pin 13 is held reset and UZ7, pin 5 is allowed to give
0.6 ms pulses to program a 2708 EPROM. if U189 receives a §2 Hex code, then

U27, pin 5 is neld reset and U27, pin 13 is allcwed to give 50 ms pulses to

program a 2716 EPR0#. Therefore outputting a binary code %2 the programming
flip-flop port also sets which PROM will be programmed.

If the programming flip-fiop is set, a write ins
gramming socket 285 area wiil nroduce a logi
triggers U258, pi rariiag th
from UZ8 triagers

uz27, pin 13
pin 5 generaies

-y 3

STV I
5 not cleared.
. oin 18, uz27,
shifred hy Q1,

oin

the programming pulse
. programming pulse for

Q2 & 32 t2 produca 3 high wvoltage programm 15 The trail-
ing edge of 2ither programming npulse trigg nevate a neg
ative pulise to reisase the processor o pr vte, there-~

fore contrciiing the data hoid time.
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6.2 Operation (continued)

Wait Circuitry .

The wait-state cycles for reading any of the on-board PROM is controlled by
U20 which is connected up to act like a four bit shift register. PSYHL re-
sets this shift register, then §2 is used as a clock to shift a one through
the register. The number of wait~state cycles is selected by a jumper to one
of the shift register's stages. The two D-flip flops (U29) are preset by
PSYNC to a logic 1. U29, pin 9 controls programming wait cycles and U29, pin
5 controls the memory read wait cycles. U29's outputs are combined by U2l

to make a wait-request signal which can be enabled or disabled by U1&, pin

10.

In the programming mode, U2 is inhibited and the wait-state pericd ends at
the completion of the data hold time which is signified by the rising edge

of a logic signal on U29, pin 11. In the memory read mode, U268 is e=nabled
and the wait cycles are shifted out until a rising logic state is sent to U29,
pin 3. (Jumper T to S must be connected for read wait-states.)

Programming Voltage

The programming voltage is generated by a switching power supply designed
around U32. The current is stored in Cl (100Cmfd)} and the capacitor is charg--
ed to+26,5Vfor programming. The switch SWi is used to pass on the programming.
voltage to the PROMs to allow for manual defeat to prevent accidental pro-
gramming. The programming voltage drives a pulse shaping circuit {Q!, 02 & Q3)
(for 2708's) and an enable circuit (Qh4 & Q5) (for 2716's) for the high voltage
to U22 & U23. During the programming mode, 06, 07 & (8 control the CS pin of
U22, which is at +12V¥ during programming, +5V when not selected and +@V when
selected for reading.




7.0 Warranty

SSM warrants its products to be free from defects in materiais and/or
workmanship for a period of 90 days for kits and bare boards, and one
(1) year for factory assembled boards. In the event of malfunction or
other indication of failure attributable directly to faulty workmanship
and/or material, then, upon return of the product (postage paid) tc SSH
at 2116 Walsh Ave., Santa Clara, California, 95050 "Attention Warranty
Claims Department'', SSM will, at its option, repair or replace the de-
fective part or parts to restore said product to proper operating condi-
tion. All such repairs and/or repiacements shail be rendered by 3SM with-
out charge for parts or labor when the product is returned within the
specified period of the date of purchase. This warranty applies only to
the original purchaser. '

n
This warranty will not cover the failure of S3H products which at the
discretion of S5SM, shall have resuited from accident, abuse, negligence,
alteration, or misapplication of the product, While evary effort b
been made to provide clear and accurate technical information on the
plication of 5S5M products, SSM assumes no liability in any esvents whi
may arise from the use of said technical informaticn.

This warranty is in lieu of all other warranties, expressed or ‘mpliad,
including warranties of mercantability and fitness for use. In no event
will SSM be liable for incidental and consequential damagss arrising from
or in any way connected with the use of its products.



PBt{ Parts List

Chip Pack

b - u21 . 741500

1 - U7 © 74LSO4L

2 - ud,uto 741810

1 - U9 ‘ 7hL$11

I -~ ul5 7415830

1 - u18 74L$33 /7433

1 - u29 7HLS74/ 74740

2 - U27,u28 7123

2 - U24,u26 7415136

1 - u16 © 74L%139

1 - u20 74L$173/74173
I - W19 7415175

6 - Ul-U6 74L8367/74367
I - uU32 TL497;DC-DC converter

Sockgt Pack

1 - Swi SPST PCB Switch

2 - sw2 (u25),sw3(17) 8 Position DIiP Switch

1 14 Pin Sockets

] ~ 16 Pin Sockets

y - 24 Pin Scokets

2 - U22,U23 24 Pin Sockets (Regular or Textool)

Diode Pack

1 - DI IN4LOO1/INLOC2/INEDOS Diode
1 - D2 L.E.D.
8 - Q1-08 2NM3904 Transistor

Hardware Pack
I

T

1 - U30 340T-5/7805 Regulator 1.C.
] - U3l 3407-12/7812 Regulator §1.C.
I - U33 3207T-5/7905 Reguiator |.C.
3 Sets #6 Hardware

3 To-220 Heat Sinks

Capacitor Pack

1~ ¢c2 15pf Ceramic fep. {Radial}/20py Ceramic Cap
(Radial}

3~ C7,627,C37 220pf Ceramic fap. {(Radizl}

I - C26 330pf Leramic Cap. {(Radial}

1 - C8 L001uf Ceramic Cap. (Radial}

18 - ch,c5,€9-C15, Yuf Dip Tant. {Radial)



Capacitor Pack Con't

C19,021-C25

€33,C35,C36
2 - C18,028 .27/ . k7uf Cap. (Radial)
2 - £3,C20 Tuf,35V Cap. (Axial)
1 - €6 3.3uf 5v 10% Dip Tant. (Radial)
4 - ¢€30,€31,C32,C34 L,7uf 25v (Radial) 25V
2 - C16,C29 10-39uf,27V-50V (Axial)
1 - €17 \ k7uf 15V Tant. (Radial)
1 - ¢l 1000uf 35V Elect. (Axial)
1 - 1] . 220uH,200ma Shielded Coil (Axial)
Resistor Pack
1 - R38 1.2K ohm, #W,(Brown, Red, Red)
8 - RB,R23,R33,R39-RU2,R43  2.7K ohm, 4W,(Red, Violet, red)
2 - R9-R15,R26-R32 2.7K SIP (Resistor Pack)
4 - R3,R5,R17,R34 3.3K ohm, *¥, (Orange, Orange, Red)
2 - R7,R25 L.7K ohm, W, (Yellow. Violer, #ed)
1.- R24 6.8K ohm, #W, (Blue, Grey, Rad)
3 ~ R2,R6,R35 10K ohm, #W, (Brown, Black, Orange)
1 - R18 20K ohm, #W, (Red, Black, Orange)
2 - RI1,R4 L7K ohm, W, {Yellow, Violet, Orange}
1 - R36 50K ohm Trim Pot ‘
3 - R19,R21,R22 51K ohm, %W, (Green, Brown, Orange)
2 - R37A,R37B 2.2 ohm, &Y, (Red, Red, Gold, Goid)
2 - R16,R20 470 ohm, 2V, (Yellow, Violet, Brown)
Misc.
] PC Board
10 14 Pin Sockets
10 16 Pin Sockets

1 Instruction Manual
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