(e igftel group )

po box 6528 denver, colorado 80206 (303) 777-7133

THE 32K DYNAMIC
MEMORY BOARD

298-119



Digital Group 32K Dynamic Memory Card

Introduction

The Digital Group 32K x 8 Dynamic Memory card uses the 4K x 1 16-pin dynamic memory chip of the 4027 or equivalent type.
Sixty-four of the ICs are required. The card is designed to plug into a Digital Group Z-80 system. Two of these cards will make
up the whole 64K that the Z-80 can use.

The 4027 or equivalent is a 16-pin dynamic memory. The small size of these ICs permits placing 84 on a single 5" x 12" card,
along with the decoders and drivers. Three voltages are required (+5V, +12V, -5V); +5V @ 6A supply in a Digital Group system
would run a 64K system. The 4027 uses 6 address lines which are multiplexed to provide 12 lines (2'2 =4096) for 4K of address
space. The 6 address line sets are designed so thata BAS strobe sets in the lower 6 addresses, and a CAS strobe sets in the
next 6 addresses. In the case of a Read operation, the data will be available approximately 200 ns later. A Write operation
requires a Write strobe in addition.

Dynamic memories have a major disadvantage: they require a set of 64 refresh signals at least every 2 milliseconds.
Fortunately the Z-80 will automatically supply these refresh signals.

The 32K dynamic card provides on-card jumpering for allocating the card as lower or upper memory (0-32K or 32K-64K).
Another jumper selects each refresh command or every fifth refresh command from the Z-80 card. Using every fifth refresh
will still provide adequate refreshing, but will considerably reduce power supply requirements.

Full input, output, address and command buffering is featured on this card.

The 32K dynamic memory card may be used along with either 8K static memory cards or a 32K static memory card. The 32K
dynamic memory card will take priority in any memory overlap condition except for EROM and ROM.
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FIGURE 1 — RAM Chip Pinout
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Circuit Description

The memory configuration of the 32K dynamic memory card is similar to that used in the Digital Group 8K x 8 static memory
cards. To ohtain 8-bit bytes or data words used by the CPU, memory chips are grouped by rows (or banks) of eight. By tying
the RAS lines of each chip in a bank together, the memory ICs of a bank are simultaneously enabled. All chips havetheirm
Select pin grounded. This results in a RAS Chip Select system which uses less power supply current. Each chip of a particular
bank provides one bit of an 8-bit word, i.e., IC00 provides Bit 0 (LSB), IC01 provides Bit 1, and so on, with IC07 providing Bit 7
(MSB).

Refer to the schematic and parts layout diagram for IC numbering and placement.

1C00-1C77 are the memory chips. The first digit refers to the bank of memory, and the second digit is the chip’s bit location.
For example, IC47 is the bit 7 (MSB) RAM in bank 4.

iC86 and IC88 (74125s) are data bus drivers for the eight lines to memory. IC85and IC89 (74125s) are bus drivers for the eight
data output lines from memory going to the CPU. The output drivers are enabled whenever a memory request is made of the
memory area assigned to this card. This will occur when the output pin 12 section of the 7410 (1C84) goes low.

The four most significant address lines are broughtinto a 7475 (1C90) data latch. The Memory Request line going low, slightly
delayed, strobes these four address lines into the 7475. This address holding latch is required due to a potential data glitch
occurring in the Z-80 chip. The latched output of the 7475 goes to a 7442 (1C91) decoder which selects the 8 banks to be
accessed. A pair of 74S08s (IC87 and 1C92) provide the RAS (Row Address Strobe) to the appropriate bank of memory. The
RAS is used both for accessing and refreshing the memory.

When Z-80 refreshing is desired, the Refresh line will go low. The Refresh line clocks the inputto the 74193 (IC82). The output
pin 12 section of IC83 (74L04) provides a reset pulse to the 74193 counter either after each Refresh signal or every fifth
Refresh signal. Reduced memory current requirements occur when only every 5th Refresh is used, but a marginal memory
could fail under these conditions. The Refresh signal is gated by them-eq_ués—t line and applied to all of theRAS lines
of the memories. The address being refreshed will appear on the six least significant address lines. The refreshing action is
completely automatic and begins as soon as power is applied.m does not occur during Reset time, Wait time, or the
Bus Request time of the Z-80 CPU.

The general accessing of memory operations to Read or Write memory consists of rather critically timed strobe signals.
Three (four in the case of Write) strobes are required. This strobing action is generated by the Memory Request signal
coming from the Z-80 CPU. The first operation to occur is RAS to the selected bank. Duringm, the two 74L157 (IC79 and
1C80) multiplexers select the 6 least significant address lines. An 8T97 (1C78) drives the address lines of the memories. The
RAS signal on pin 4 of the driven bank of 4027s will last about as long as the Memory Request signal, aithough siightly
delayed by about 20 ns. After 60 ns, pin 1 of the 74L157s will go low, and the next upper 6 bits of memory (LSB+6to LSB+11)
will be selected. 80 ns later the CAS (Column Access Strobe) occurs. The full 12 bits of address (2'? = 4096 [4K]) have now
been entered into the system. Depending on the accessing speed of the memories used, the data at the addressed cell will
soon become valid and available at the output pin 14 of the memories.

Dynamic memories are more susceptible to noise than static memories. For this reason, a large quantity of bypass
condensers are used to surpress transients atRAS and CAS time. In addition the three power supplies and ground lines to the
memories are gridded to produce the lowest impedence at the power pins of the memories. The 74L157s reduce any noise on
the address lines, as well as introducing required delays. The condenser (C2) and the 74L04 also produce strobe delays.

The power requirements vary greatly according to chip access and manufacturer, as well as the number of refreshes and
accesses performed.

Assembly
Estimated Construction Time: 2-6 hours.
To build The Digital Group 32K Dynamic Memory Card, you will need the following tools and equipment:

Fine tipped low wattage soldering iron (approximately 25 watt)
Solder—60/40 resin wire solder, 20-30 gauge

Do not use acid core solder!

Diagonal cutters—small micro-shear type preferred
Long-nosed pliers

Flux remover or alcohol

Small brush

Volt-ohm meter



Refer to the parts placement diagram during construction.

Before you begin to mount and solder components, inspect the memory card. The side from which the components are
mounted has the Digital Group label on the bottom left portion of the card. Compare the areas where |IC sockets will be
inserted with the layout to see that there are no shorts occurring between either the traces leaving the IC or the IC pads or
holes in which the ICs are mounted. Once the IC sockets are inserted it is very difficult to find such a problem.

The sockets should be mounted as close to the card as possible. Do not bend the leads of the IC sockets excessively before
soldering, as they may break off at the base of the socket.

O Check all components provided with the parts list and the parts placement diagram.

O Install and solder the 16-pin IC sockets on the card. On 16K cards, only the memory ICs on the left side are installed.

3 Resistor-pack sockets RP1, RP2, RP3
6 Memory support IC sockets 1C78-80,82,90,91
64 (32 on 16K Memory IC sockets 1C00-77 (IC00-37 on 16K version)
card)

0O Install and solder the 14-pin IC sockets on the card.
9 Memory support IC sockets 1C81,83-89,92

O Install and solder the 2.2K resistor pack (10-pin SIP) on the card. Note the dot on one end. This end must be oriented
towards the top nearest 1C83.

1 2.2K resistor pack (SIP) SIP 1

O Install and solder capacitors on the card and clip excess leads. On 16K cards four .01mfd capacitors, C86, C89, C92, and
C95, on the right side of the card are not installed. Also the 40 .1 mfd capacitors shown on the memory array on theright
side are not required on 16K cards.

13(9) .01 mfd ceramic disc capacitors C83-C95
80(40) .1 mfd ceramic disc capacitors C3-42, 43-82
1 100 pfd, mica capacitors C1
1 330 pfd, mica capacitor Cc2
3 22mfd, tantalum (note polarity) C96,97,98

O Install and solder jumpers on the card, using thin wire or leads obtained from previous steps.
1 Re_fresrjror Rejgg@/S (R recommended)
(R or B/5) jumper

1 Memory designation, (Upper memory
upper or lower designation recommended)
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FIGURE 2 — Memory Card Jumpers




































