





















































16KZ MEMORY TEST

The 16KZ Memory Test loads and executes at any
address except 181 H through FFFIl. Tt requires at
least 4K of RAM addressed at # and situated in all
eight banks. (Set the address DIP switches of the
Cromemco 4KZ or 16KZ to # and raisc all cight of the
bank-select DIP switches.)

In particular, it can be stored and executed in
a pair of 2708 PROMs at any address in upper memory.
The program is compatible with either the Z80 or the
8080 instruction set.

The Memory Test can check 16KZ cards at any address
except # and in any bank. Tt includes five different
tests.

1. The Peak test shifts a one in a field of
zeroes through the card. 1t loads a byte
with one bit high into the top location of
the card. The next location gets the byte
shifted left,say. After the 1 is shifted
into the carry flag, the shift direction is
reversed. Each byte is checked after it is
written and again- after the entire card 1s
loaded. The test is reneated for each of
the 18 possible ways of loading such a pattern.

2. The Valley test is like the Peak test cxcept

that 1t uses a zero in a field of ones.

-16-



3. The Delay test checks long-term memory retention.
The card is filled with a pattern and then tested
to see if it can retain the pattern for at lcast
6 scconds (at 4 MHz). The test is repcated for
each of several patterns.

4. The MI test checks the capability of the card
to be read during MI machine cycles.

5. The Bank test determines in which banks the

card appears.

Using the Test

The Memory Test checks 16KZ cards addressed at 4,
§ or C (1.e. 4000H, 8000 or COOOI).

Assume that the Memory Test resides at 1000l and
that we wish to check cards at 8 and C in bank #
and at 4, 8 and C in bank 7.

Make sure that there is RAM at # in all banks.
Execute 1000H. When prompted by 'BANK: ' type the
bank number followed by a space. After the prompt
"CARDS: ' type the card numbers separated by spaces.
The last card number should be followed by a carriage-
return. The prompt 'BANK:-' will again be issued.

If no further cards are to be tested type a carriage
return.

BANK: # CARDS: 8 C (CR)

BANK: 7 CARDS: 4 8 C (CR)

BANK: (CR)
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If an entry error is made, a '?' will be printed,
the card queue cleared and prompts mode to begin again.
Testing of the cards continues until either the
ESCAPE key or CONTROL-'Q' is depressed. (See Control

Functions below.)

Error Print-Out

If any errors occur in the Peak, Valley or Delay
test, an image of the card will be printed indicating
the physical locations of the RAMs in which the crrors
occurred. In the following example errors occurred in
bits 1 and 3 of rows 1 and 2, respectively, of card C

in bank 7.

(CARD C) -g- -1- -2- -3- -4- -5- -6- ~-7-
(BANK 7) #: ... ... ... ... .

1: ... PVD ... ...

2: ... ... ... PVD

30 ... . .. . . .

The MI test and the Bank test are only made if

there are no errors in the first three tests.

Control Functions

1. Pushing CONTROL - 'P' causes a print-out of
the image of the card currently under test.
After print-out the test resumes at the point

it was interrupted.
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CONTROL - 'E' causcs a listing of all the cards
in which errors have occurred. The test then

resumes at the point it was interrupted.

[93 ]
.

ESCAPE or ALT MODE causes a print-out of the
current card image followed by termination of
the test and prompting for a new test.

4. CONTROL - 'S' causes the remainder of a print-
out to be skipped. The test then resumes as if
the print-out had been finished.

5. CONTROL - 'Q' causes the Mcmory Test to be quit.

Transfer to the warm-start entry point (1i008) of

the 780 Monitor 1s made.

L.oading the Paper Tape

The memory test program assumes that data transfer
occurs on I/0O port 1. Status flags are on input port §.
The data-available flag is on bit 6 of input port f.

The transmitter-buffer-empty flag is on bit 7 of input
port . Both flags are active high.

The following program can be used to load the binary

paper tape of the memory into RAM at location §.

1900 21 ¢ @90 LD HL, ¢
1903 DB ¢ LOOP: IN A, f
E6 4 AND 4pH
CA 93 19 JP Z, LOOP
DB @1 IN A, 1
77 LD(IL), A
23 INC HL
C3 93 19 JP LOOP

The tape can also be loaded with the Cromemco Monitor

by typing R ¢ 6048 (CR)
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0.0  TROUBLESHOOT ING

6.1 Common Problems

1. 1f the card has been tested and examined and found

to be unreliable in reading and writing data, check

that pin 11 on IC64 turns on and off with PWR (from

S-100 bus pin 77) and that pin 1 on 1C64 stays at a

low logic level for 100 to 150ns after the trailing

cdge of MWRITE ({from S-100 bus pin 68).

to

The card has been extensively tested. It functions

properly in a simple program, such as JMP to f#/, but

will not run a longer program of normal complexity.

A number of possible defects must be explored:

a.

Two address lines in memory may have shorted
together.

SMI (on S-100 bus pin 44) at [C47 pin 2 may risc
before memory addresses have stabilized.

One of the RAM 4050 chips has a bad memory bit
or an internal addressing fault.

The address linc may have shorted to ground or
+5.

The +12V line may 'not be regulated properly.

Recheck.

Remember, to troubleshoot the 16KZ RAM card effcctively,

an oscilloscope with a bandwidth greater than 15 MHz must

be used.

Slower oscilloscopes cannot represent the wave-

shapes accurately.
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CPERATION WAVEFORMS FOR 808C CPU
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OPERATION WAVEFORMS FOR CROMEMCO ZPU
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OPERATION WAVEFORMS FOR CROMEMCO ZPU

1 eydes [
IcaeP2 2 | L J | J e LJ LJ 1 L L LJ 1 J
28|PINTE ~ |, |
76|PSYNC [ 11 m T — L
IC47P9 11 J . -
IC47PIO | l J I L T
IC47PII 1) Ll J Ll J
IC47PI2 n r ) —
ICI8PIO 1 LT l [
ICI8PI2 1T LT 1 ] | -
IC35P10,12 [T 1
IC5P3 1 [ X f
ic5P6

24




SYSTEM COMPATIBILITY INFORMATION

The Cromemco 16KZ RAM card offers expandability
and high-speced performance and was designed to be
compatible with all Cromemco products and virtually
all other well-designed S-100 bus based systems. To
assist users who wish to upgrade cxisting hardwarce by
taking advantage of these features, interface procedures

for selected systems are described below:

Cromemco ZPU Rev A or B

Modifications are not required for morc recent
revisions of the Cromemco ZPU card. For Rev A or B,
modify the RESET circuit as below to assure memory

‘integrity following a reset signal:

— 560 Q 10]N_ 9




Cromemeo Dazzler
The Cromemco Dazzler is designed for operation with
static RAM memory. The Dazzler can however be modified

to operate with the 16KZ dynamic card as shown below:

Q Ice67
270
1) 150 PINI2 O—AAN Gr\\\7 Prevents display
-I- LT/, breakup on 064 x 064
33Opf:I: color modec.
IC 58
560 {1 3 4
24] #2 O—WWV Needed in carly
model Altairs to
2) 47pf prevent spikes on
:I: @2 from mislocking
—-_— Dazzler DMA state

machine. (Prevents
random changes in
display memory areca)

3) There are 3 pads on board 2 just above IC57 in a
triangle. Cut the trace on the component side which
runs between the two leftmost pads. This trace
connects IC57P12 to IC49b1. Put a wire jumper so
that IC49P1 connects to IC57P11 instead. This

eliminates the bus float state at DMA transfer.
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4) RFSH output on [67] must be disabled on Dazzler Rev B
and below. Remove TC66 and bend out pin 12 so it

does not go into socket contact. Replace in socket.

Digital Systems Disc Controller Interface

On the S-100 bus connector edge of the controller

interface card, cut the trace connecting bus line
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5.

0

PARTS LIST

[

16KZ

Capacitors

B BN o N ¥ B =V B o T

10-25
20-28
29-37
38
39-41
42
43-45
46-53
54
55
56
57
58-59
60
61-63
64-68
69-71
72-91
92
93

.1 Disc
.001 Disc
.1 Disc
10 UF Tant
47 Pf Mono
10 UF Tant
.1 Disc
.1 Disc
22 UF Tant
.05 Disc
.1 Disc
.05 Disc
100 Pf Disc
.1 Disc

220 pf Disc
.1 Disc
.05 Disc
.1 Disc
.001 Disc
47 Pf Disc
100 Pf Disc
10 UF Tant
820 Pf Disc
47 Pf Mono
100 Pf Mono
150 Pf Mono
47 Pf Mono
.1 Disc
22 UF Tant

REV C

PARTS LIST

-28-

18
20
16
14

(R T R Y

[

Pin 32
Pin 2
Pin 10
Pin 19
Misc

8 Pole Dip Switch

4 Pole Dip Switch
Heatsink

6-32 Pan Head Screws
6-32 Hex Nuts

6-32 Hex Nuts

PC Board

Paper tape listing of
memory test program

16KZ i1nstruction manual
schematic diagram



16KZ REV C PARTS LIST

Dio@gf»

D1 LED, T1L-211

D2-D7 IN914/IN4148
D8 IN5231

DO IN914/IN4148
Transistors

1 IN3646

4 A5T4260

Resistor Networks

RN1 2.2K , Sip, 7 Resistors, 8 Pin
RN2,3,4 33 , Sip, 4 Resistors, 8 Pin
RNS 270 , Sip, 4 Resistors, 8 Pin
RNo 560 , Sip, 4 Resistors, 8 Pin
RN7 270 , Sip, 4 Resistors, 8 Pin
RN8 180 , Sip, 4 Resistors, 8 Pin
RN9-13 560 , Sip, 4 Resistors, 8 Pin
RN14 2.2K , Sip, 7 Resistors, 8 Pin
RN15-16 100 , Sip, 4 Resistors, 8 Pin
Resistors
R1 1K R10 22 R19 22
2 270 11 22 20 560
3 1K 12 2.2K 21 270
4 1K 13 10K 22 10
5 180 14 270 23 560
6 56 15 22 24 2.2K
7 2.2K 16 2.2K 25 4.7K
8 2.2K 17 560 26 4.7K
9 560 18 4.7K 27 2.2K
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19-26
27
28
29
30
31
32
33
34
35
36-43
44
45
46
47
48
49-50

16KZ REV C PARTS LIST

7812/340-12
7805/340-5
74LS05

74LS05
TMS4050-2/9050E
74LS100

74LS08

74L5S86

745133

74LS158

75322
TMS4050-2/9050E
7474

74109

74161

74902 ROM2
74LS08

7430

74393

7415158

75322
TMS4050-2/9050E
74109

74LS00

74265

74901 ROM1
74532

74510

-30-

IC 51
52
53-60
61
62
63
64-65

74LS158
74500

TMS4050-2/90501

74LS502
74LS21
74LS04
745373



9.

WARRANTY

Your factory-built 16KZ 4 MHz RAM card is warranted
against defects in materials and workmanship for a period
of 90 days ffom the day of delivery. We will repair or
replace products that prove to be defective during the
warranty period provided that they are returned to Cro-
memco. No other warfanty is expressed or implied. We
are not liable for consequential damages.

Should your factory-built 16KZ 4 MHz RAM card fail
after the warranty period it will be repaired, provided
that it is returned to Cromemco, for a fixed service fee.
We reserve the right td.refuse to repair any product that
in our opinion has been subject to abnormal electrical or
mechanical abuse. The service fee is currently $70 and
is subject‘to change.

Your assembled 16KZ 4 MHz RAM card kit will be
repaired, provided that it is returned to Cromemco, for
a fixed service fee. We reserve the right to refuse to
repair any kit that.in our opinion has not been assembled
in a workmanlike manner or has been subject to abnormal
electrical or mechanlcal abuse. Payment of the service
fee must accompany the returned merchandise. The service

fee 1s currently $70 and is subject to change
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16KZ ENGINEERING NOTICE

C42 should be a 220 pf capacitor rather than 47 pf as shown.
R10, R11, R15, R19 should be 22 ohms, not 10 ohms.

RN6 and RNS-RN13 may optionally be supplied as 470 ohm networks
instead of the 560 ohm networks as shown.

RECEL.
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16K7Z ENGINEFRING NOTICIS

C42 should be a 220pF capacitor rather than 47pf as shown.

R10, R11l, R15, R19 should be 220, not 10Q.

Twelve discrete 100 resistors may be substituted for the 3390 resistor
networks RN2, RN3, and RN4. If this substitution is made, the 100
resistors should be installed as shown in the diagram. Similarly,
discrete resistors may be substituted for 2700 networks RN5 and RN7,
and for 5600 networks RN6 and RN9-13. These resistors should be
installed in a similar manner in their respective locations.

RN2, RN3 AND RN4
ARE REPLACED BY"
12 DISCRETE 10 RESISTORS -

= Y 0

5’“_ ——‘ORNZ ”—‘“—J L_» __J S_ ENII

ant.s‘we

M=

RN4 33 RNI2

1C3 74LSO5

O yeq7 NS4 G D034 7415158
~CT0

74LsI58" o

C—~
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