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SECTION I

GENERAL INFORMATION

1.1. GENERAL DESCRIPTION -

1.1.1 The MDX-DRAM is designed to be a RAM memory expansion board for the Mostek
MD SERIES of Z80-based microcomputers. It is available in three memory capaci-
ties: 8K bytes (MDX-DRAM8), 16K bytes (MDX-DRAM16), and 32K bytes (MDX-DRAM32).
Additionally, the MDX-DRAM16 and the MDX-DRAM32 are available in a 4MHz version.
Thus, the designer can choose from the various options to add-on dynamic RAM
memory to satisfy his system requirements.
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1.3. ELECTRICAL SPECIFICATIONS

WORD SIZE
8 bits

MEMORY SIZE

MDX-DRAM8 - 8,192 bytes
MDX-DRAM16 - 16,384 bytes
MDX-DRAM32 - 32,768 bytes

ACCESS TIMES

SYSTEM MEMORY ACCESS MEMORY CYCLE

CLOCK TIMES TIMES
MDX-DRAM 2.5 MHz 350ns max. 465ns min.
MDX-DRAM-4 4.0 MHz 200ns max. 325ns min.

ADDRESS SELECTION

Selection of 8K, 16K, or 32K contiguous memory blocks to reside on any 4K
boundary, i.e, 0000y, 1000y, 2000y, 3000y ... etc.

STD BUS INTERFACE

Inputs One 74LS load max.
Outputs Ioy = -3mA min. at 2.4 volts
IpL = 24mA min. at 0.5 volts
SYSTEM CLOCK
Min Max
MDX-DRAM 1.25MHz 2.5MHz

MDX-DRAM-4 1.25MHz 4.0MHz
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POWER SUPPLY REQUIREMENTS
+5V + 5% at 0.6A max.
+12V + 5% at 0.25A max.
-12V + 5% at 0.03A max.

OPERATING TEMPERATURE
0° to 60°C

1.4. MECHANICAL SPECIFICATIONS
CARD DIMENSIONS
4.5 in. (11.43cm) high by 6.50 in. (16.51cm) long
0.48 in. (1.22cm) maximum profile thickness
0.062 in. (0.16cm) printed-circuit-board thickness

CONNECTORS

FUNCTION CONFIGURATION MATING CONNECTOR

Printed Circuit
STD BUS |56-pin dual Viking 3VH28/1CE5
0.125-in. centers
Wire wrap
Viking 3VH28/1CND5

Solder Lug
Viking 3VH28/1CN5




TABLE 1-1
STD-Z80 BUS PIN-OUT AND DESCRIPTION

BUS
PIN MNEMONIC DESCRIPTION

1 +5V +5Vdc system power

2 +5V +5Vdc system power
GND Ground - System signal ground and DC return
GND Ground - System signal ground and DC return
-5V -5Vdc system power
-5V -5Vdc system power

7 D3

8 D7

9 D2 Data Bus (Tri-state, input/output

10 D6 active high). Dg-D7 constitute an

11 D1 8-bit bidirectional data bus. The data

12 D5 bus is used for data exchange with

13 DO memory and I/0 devices.

14 D4

15 A7

16 Al5

17 A6 Address Bus (Tri-state, output, active

18 Al4 high).

19 A5 Ag-A15 make up a 16-bit address bus.

20 Al13 The address but provides the address for

21 A4

1-5
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TABLE 1-1 (CONT.)

BUS
PIN MNEMONIC DESCRIPTION

22 Al12 memory (up to 65K bytes) data exchanges

23 A3 and for I/0 device data exchanges. I/0

24 All addressing uses the lower 8 address bits

25 A2 to allow the user to directly select up

26 Al10 to 256 input or 256 output ports. Agp

27 Al is the least significant address bit.

28 A9 During refresh time, the lower 7 bits

29 A0 contain a valid refresh address for

30 A8 dynamic memories in the system.

31 WR Memory Write (Tri-state, output, active
low). WR indicates that the CPU data
bus holds valid data to be stored in the
addressed memory or I/0 device.

32 RD Memory Read (Tri-state, output, active
Tow). RD indicates that the CPU wants
to read data from memory or an I/0 de-
vice. The addressed I/0 device or
memory should use this signal to gate
data onto the CPU data bus.

33 I0RQ Input/Output Request (Tri-state, output,

active low). The IORQ signal indicates
that the lTower half of the address bus
holds a valid I/0 address for an I/0
read or write operation. An TORQ signal
is also generated with an MI signal when
an interrupt is being acknowledged to
indicate that an interrupt response
vector can be placed on the data bus.
Interrupt Acknowledge operations occur
during MI time, while I/0 operations
never occur during M1 time.




TABLE 1-1 (CONT.)

BUS
PIN

MNEMONIC

DESCRIPTION

34

35

36

37

38

MEMRQ

IOEXP

MEMEX

Memory Request (Tri-State output, ac-
tive low). The MEMRQ signal indicates
that the address bus holds a valid ad-
dress for a memory read or memory write
operation.

I/0 expansion, not used on Mostek MDX
cards.

Memory expansion, not used on Mostek MDX
cards.

REFRESH (Tri-state, output, active low).
REFRESH indicates that the Tower 7 bits
of the address bus contain a refresh ad-
dress for dynamic memories and the MEMRQ
signal should be used to perform a re-
fresh cycle for all dynamic RAMs in the
system. During the refresh cycle A7 is
a logic zero and the upper 8 bits of the
address bus contains the I register.

DEBUG (Input) used in conjunction with
DDT-80 operating system and the MDX Sin-
gle Step card for implementing a
hardware single step. When pulled Tow,
the DEBUG line will set a latch that
will force the upper three address lines
to a logic 1. To reset this latch, an
I/0 operation must be performed.

1-7
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TABLE 1-1 (CONT.)

BUS
PIN

MNEMONICS

DESCRIPTION

39

40

41

42

STATUS @

BUSAK

BUSRQ

Machine Cycle One (Tri-state, output,
active low) M1 indicates that the cur-
rent machine cycle is in the opcode

fetch cycle of an instruction. Note that
during the execution of 2-byte op-codes,
M1 will be generated as each op code is
fetched. These two-byte op-codes always
begin with a CBH, DDH, EDH, or FDH. M1
also occurs with fﬁﬁa to indicate an
interrupt acknowledge cycle.

Not used in Mostek MDX Cards.

Bus Acknowledge (Output, active Tow).
Bus Acknowledge is used to indicate to
the requesting device that the CPU ad-
dress bus, data bus, and control bus
signals have been set to their high
impedance state and the external device
can now control the bus.

Bus Request (Input, active low). The
BUSRQ signal is used to request the CPU
address bus, data bus, and control
signal bus to go to a high impedance
state so that other devices can control
those buses. When BUSRQ is activated,
the CPU will set these buses to a high
impedance state as soon as the current
CPU machine cycle is terminated, and the
Bus Acknowledge (BUSAK) signal is
activated.




TABLE 1-1 (CONT.)

BUS
PIN

MNEMONIC

DESCRIPTION

43

44

45

|

—
=
o |
=
L

WAITRQ

Interrupt Acknowledge (Tri-state output,
active low). The INTAK signal indicates
that an interrupt acknowledge cycle is
in progress, and the interrupting device
should place its response vector on the
data bus.

Interrupt Request (Input, active low).
The Interrupt Request Signal is
generated by I/0 devices. A request
will be honored at the end of the cur-
rent instruction if the internal
software controlled interrupt enable
flip-flop (IFF) is enabled and if the
BUSRQ signal is not active. When the
CPU accepts the interrupt, an acknow-
acknowledge signal (IORQ during an M1)
is sent out at the beginning of the next
instruction cycle.

WAIT REQUEST (Input, active Tow). Wait
request indicates to the CPU that ad-
dressed memory or I/0 devices are not
ready for a data transfer. The CPU con-
tinues to enter wait states for as long
as this signal is active. This signal
allows memory or I/0 devices of any
speed to be synchronized to the CPU.

1-9
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TABLE 1-1 (CONT.)

BUS
PIN

MNEMONICS

DESCRIPTION

46

47

NMIRQ

SYSRESET

Non-Maskable Interrupt Request (Input,
negative edge triggered). The Non-
Maskable Interrupt request has a higher
priority than fﬁ?ﬁa and is always re-
cognized at the end of the current
instruction, independent of the status
of the interrupt enable flip-flop.
NMIRQ automatically forces the CPU to
restart to location 0066y. The

program counter is automatically saved
in the external stack so that the user
can return to the program that was
interrupted. Note that continuous WAIT
cycle can prevent the current instruc-
tion from ending, and that a BUSRQ will
override a NMIRQ.

System Reset (Output, active Tow). The
System Reset line indicates that a reset
has been generated from either an ex-
ternal reset or the power-on reset cir-
cuit. The system reset will occur only
once per reset request and will be ap-
proximately 2 microseconds in duration.
The system reset will also force the CPU
program counter to zero, disable inter-
rupts, set the I register to 00y, set
the R register to 00y and set Inter-
rupt Mode O.




TABLE 1-1 (CONT.)

BUS
PIN

MNEMONICS

DESCRIPTION

48

49

50

51

52

PBRESET

CNTRL

PCO

PCI

Push Button Reset (Input, active low).
The Push Button Reset will generate a
debounced system reset.

Processor Clock (Output, active low).
Single phase system clock.

Auxiliary Timing

Priority Chain Output (Output, active
high). This signal is used to form a
priority interrupt daisy chain when more
than one interrupt driven device is
being used. A high level on this pin
indicates that no other devices of high-
er priority are being serviced by a CPU
interrupt service routine.

Priority Chain In (Input, active high).
This signal is used to form a priority
interrupt daisy chain when more than one
interrupt driven device is being used.

A high Tevel on this pin indicates that
no other devices of higher priority are
being serviced by a CPU interrupt serv-
ice routine.

1-11
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TABLE 1-1 (CONT.)

BUS

PIN MNEMONICS DESCRIPTION

53 AUX GND Auxiliary Ground (Bussed)
54 AUX GND Auxiliary Ground (Bussed)
55 +12V +12Vdc system power

56 -12v -12Vdc system power
NOTES:

(1) The references to input and output of a given signal is made with respect
to the CPU module.

(2) The following CPU signals have pull-up resisters: WR, ﬁﬁ, fﬁﬁa, ﬁfﬁﬁﬁ,
REFRESH, DEBUG, M1, BUSRQ, INTAK, INTRQ, WAITRQ, NMIRQ, SYSRESET, PBRESET,

CLOCK, PCI.




1.5. STD-Z80 BUS ELECTRICAL SPECIFICATIONS.
Bus Receivers
Logical Low: 0.8V max. at -0.36 mA
Logical High: 2.0V min. at 20 microamperes
Bus Drivers
Logical Low: 0.5V at 24 mA
Logical High: 2.4V at -3 mA
Off-State Output Current (tri-state): +100 microamp
Recommended Bus Drivers and Receivers
Bus Drivers - 7415240, 7415241, 74LS373, 74LS374, 7415244

Bus Receivers - 74LS240, 74LS241, 741LS244

Bus Transceivers - 74LS245, 74LS242, 74LS243

1-13






SECTION II

FUNCTIONAL DESCRIPTION

2.1. INTRODUCTION.

2.1.1 The MDX-DRAM block diagram shown in Figure 2-1 provides a low-cost way to
expand RAM for the MDX system. The major functions of the MDX-DRAM are shown in
Figure 2-1 and will be explained below.

2.2. MEMORY ARRAY. The memory array consists of up to 16 MK4108 or MK4116
Dynamic Memories. The 16 RAMs are organized into two banks of eight RAMs each.
The eight RAMs of each bank contribute one byte to an addressable location. The
total storage capacity of the MDX-DRAM is 32,768 bytes.

2.3.  MEMORY DECODE AND CONTROL. The memory decode and control section is
responsible for generating the necessary timing signals of the memory array, mux,
and data buffer. Timing within the memory decode and control section is generated
by a TTL buffered delay line.

2.4.  ADDRESS MULTIPLEXER (MUX). The address multiplexer 1is responsible for
taking the address bits from the address buffers and converting them into a row
and column address for the memory array. The address multiplexer is controlled by
the memory decode and control section.

2.5. DATA BUFFER. The data buffer isolates the memory array from the data bus
and is controlled by the memory decode and control section.
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FIGUWRE 2-1 MDX-DRAM BLOCK DIAGRAM
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SECTION III

UTILIZATION

3.1. INTRODUCTION.

3.1.1 This section will describe the various jumper options and switch settings
for the MDX-DRAM.

3.2. MEMORY DEVICE SELECTION JUMPERS

3.2.1 Table 3-1 shows how jumpers A-K are configured for the different MDX-DRAM

boards.
TABLE 3-1

JUMPER  CONFIGURATIONS

BOARD JUMPERS

MDX-DRAM8 A to B
H to K

MDX-DRAM16 B to C
Hto J

MDX-DRAM16-4 B toC
Htold

MDX-DRAM16-8 A to B
D toE
H to K

MDX~-DRAM32 B to C
E to F
H to J

MDX-DRAM32-4 B to C
E to F
Htod
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3.3. MEMORY DECODING.

3.3.1 Memory Decoding for the MDX-DRAM is on 4K boundaries i.e. 0000y, 1000y
2000y, etc. The starting address for the MDX-DRAM 1is selected by a four-
position DIP switch located in U28. Table 3.2 shows the switch setting for U28
versus starting address.

NOTE: The address select switch only sets the starting address for the memory
board. If for example, an MDX-DRAM32 board is positioned to start at F000y, the
remaining 28K of memory will "roll over" at 0000y and continue up to 6FFFy.

TABLE 3-2
MEMORY DECODING
STARTING ADDRESS U28 SWITCH POSITION

1 2 3 4
0000 0 0 0 0
1000 0 0 0 1
2000 0 0 1 o0
3000 0 0 1 1
4000 0 1 0 O
5000 0 1 0 1
6000 0 1 1 0
7000 o 1 1 1
8000 1 0 0 O
9000 1 0 0 1
A000 1 0 1 0
B0OO 1 0 1 1
€000 1 1 0 O
D000 1 1 0 1
E000 1 1 1 O
F000 1 1 1 1
0=CLOSED 1=0PEN
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SCHEMATICS
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APPENDIX B
PARTS PLACEMENT DIAGRAM
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B-2

MDX-DRAM8 PARTS LIST

USED
PART NO. [Qry DESCRIPTION REFERENCE DESIGNATOR ON
000060CO PAETS LIST DRAM-8 7775
coo00CO RSSY 450-00361-10 REV EW MZ PAM 7775
6600000 SCH 450-0C0352-00 RE®V E MD RAM 7775
4610113 11 FAR 450-CC2360-10 REV = ND RAM 7775
4150111 |28 CAFACITICK .1UF C1-22,25,26,2¢,29,30,31 7775
4150140 |3 CAFACITCR 15UF C23,24,27 7775
4430047 |1 CICD: 1N751 CR1 7775
421¢c383 |11 HEADZR STRIP PINS EA-J,E1,E2 7775
Lu70Cz327 |2 RESISTCR 33 0HMS B1,2 7775
uy7c0€e3 |1 RESISTOR 390 OHMS 22 7775
4313507 |1 Ic, 74LS244 017 7775
4313264 |2 IC, 745157 U18,2¢ 7775
4313284 |2 IC, 74500 U19,20,27 7775
4313574 |1 IcC DELAY LINE 150N¢ U217 7775
4313266 |1 IC, 74574 22 7775
4313544 11 Ic, 7415373 U23 7775
43135792 |1 IC MK6258 (MMIE300) |(Uz4 7775
4313329 |1 IC, 74510 126 7775
46400086 |1 SWITCE DIP 4 POS t28 7775
4313291 |4 Ic, 741314 729,30,31,32 7775
4313511 |3 IC ¥K4108-40 "3,4,7,8,11,12,15,16 7775
4470175 1 RESISTCR 3IFP 10 P. 4.7K [UR1 7775
4y70245 )2 RESISTIOR SIP 8 PIN 33 |UR2,3 7775
Ly70178 |2 PESISICR SIF 6 PIN 1K (UF4,E 7775
4520017 |17 SCCKET 16 FPIN X1-1€,X24 7775
4280155 |1 ELJECTIOk Z 7775
5025266 |1 TRAVELER WIF ZJ:NCTE IN HCUSE USE CNI1Y 7775
5013004 |2 5RG ANTISTATIC Z:SHIPPEL NCT ASSEMBLED 7775
5013206 |1 BCX SHIPPING Z2:SHIPPED NCT ASSEMBLED 7775
MK79624 N MDX-CRAM 2PPS. MANUAL Z:SFIPPEL NCT ASSEMBLED 7775
MK767z8 N WARRANTY RESISTRATICN Z:SHIPPEL NCT ASSEMBLED 77751
MK79815 N FACTORY NOTICES Z:SHIPPED NCT ASSEMBLED 7775

BCCEZTABLE IC SUBSTITUTICON
MEU4108-4C (P/N 4313511) MAY BE REPLACED EY MK4108-30 CR MKu4108-20



MDX-DRAM16-8 PARTS LIST

B-3

USED
PART NO. laTy DESCRIPTION |REFERENCE DESIGNATOR ON
0000000 PARTS LIST CRAN16-3 77751
0000000 ASSY 450-00361-11 REV E1| MD RAM 77751
0000000 SCH 450-00362-00 REV E | MD KAM 77751
4610113 |1 FAB 450-00360-10 REV E [ MD RAN 77751
4150111 (28 CAPACITOR .1UE C1-22,25,26,28,29,30,31 77751
4150140 |3 CAPACITOR 15UF £23,24,27 77751
4uBOOHT |1 DICDE 1N751 CR1 77751
4210383 |11 HEADER STRIP PINS EA-J,E1,E2 77751
4470037 |2 RESISTCR 33 OHNMS K1,3 77751
4470063 |1 RFSISTOR 390 OHMS R 2 77751
4313511 [16 IC MK4108-40 t1-16 77751
4313507 |1 IC,  74LS2u4 17 77751
4313264 |2 IC, 745157 U18,25 77751
4313284 |3 IC, 74500 U19,20,27 77751
4313574 |1 IC DELAY LINE 15CNS [U21 77751
4313256 |1 IC,  7uS74 122 77751
4313544 |1 IC,  741S373 123 77751
4313579 |1 Ic ¥K5268 (MMI6300) [i2u 77751
4313329 |1 IC, 74510 126 77751
4640006 |1 SWITCH DIP 4 POS 28 77751
4313291 [4 IC,  741LS14 U29,30,31,32 77751
4470175 |1 RESISTOR SIP 10 P. 4.7K [UR1 77751
4470246 |2 RESISTCR SIP 8 PIN 33 [UR2,3 77751
4470178 |2 RESISTCR SIP 6 PIN 1X [UR4,S 77751
4620017 |17 SOCKET 16 PIN X1-16,X20 77751
4280155 |1 EJECTOR 7 77751
5025256 |1 TRAVELER WIP Z:NOTE IN HCUSE USE ONLY 77751
5013004 |2 BAG ANTISTATIC Z:SHIPPEL NCT ASSEMBLETL 77751
5013206 |1 BCX SHIPPING Z:SHIPPEC NCT ASSEMBLED 77751
MK79624 |1 MDX-DRANM OPPS. MANUAL  [Z:SHIPPEL NCT ASSEMBLED 77751
MKk79728 |1 WARRANTY REGISTRATION  [Z:SHIPPEL NCT ASSEMBLETD 77751
MX79815 |1 FACTORY NOTICES 7 :SHIPPED NCT ASSEMBLED 77751

MK4108-40 (P/N

ACCEPTIAETLE IC SUBSTITUTI

CN

4313511) MAY BE REPLACED BY MKu4108-30 OR MKu4108-20
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MDX-DRAM16 PARTS LIST

OR MKL1156-1

USE
PART NO. {QTY DESCRIPTION REFERENCE DESIGNATOR ON
0000000 PERRETS LIST DRAMNM16 777
0000000 ASSY 450-00361-12 REV E1 NI RAN 777
00000C0 SCH 450-00362-00 REV E MD PAM 777
461011311 FAB 450-00363-10 REV E ND EAM 777!
415011128 CAPARCITCR .1UF C1-22,25,26,28,29,30,31 777!
4150140] 3 CEPACITOR 15Ur C23,24,27 777!
448004711 DICGDE 1N751 CR1 777!
421038311 HEADER STRIF PINS =3-J,51,E2 777!
4470027} 2 RESISTOF 33 OFEMS ~1,3 777!
447006311 RESISTCOR 39C CHMS RZ 777¢
L313307¢ 1 <, JLULS244 J17 777¢
4313264])2 Ic, 745157 U18,25 777¢
4313284} 3 IC, 74500 IP16,2¢,27 777¢
4313574) 1 IcC CELAY LINE 150NS (U217 777¢
43132681 ic, 74574 1122 777¢
4313544]) 1 IC, 74LS373 U23 777¢
4313579 1 IcC A¥6268 (MAIs3C0) |24 777¢
431332911 ic, 74516 Uze 777¢
4ALOCCO]1 SWITCH DIP 4 PCS Uzea 777¢
4313291} 4 IC, 74LS14 r29,30,31,32 777¢
4313439]38 IC MK4116-4 U3,4,7,8,11,12,15,16 777¢
447017511 RESISTOR SI? 10 *. 4.7% |UR" 777¢
4y70246]2 RESISTCP SIP 8 PIN 33 {(JR2,3 777¢
44701782 EXSISTCOR SIP 6 PIN 11X |UR4,S 777%
4e2c017117 SOCKET 15 ERIN ¥1-156,X24 777¢
4280155} 1 ZJECICR VA 777¢
502526611 TERAVELER WIP Z:NCTF IN HCUSE USE CONLY 777¢
5013004 2 BERG ANTISTATIC Z:SHIPPET NCT ASSEMBLED 777¢
50132051 2CX SHEIPPING Z+SHIFPET NCT ASSZMBLED 777¢
MK7962411 MEX-DRAY CPPS. MANURL Z+SHIPPET NCT ASSEMRLED 777¢
MK79728]11 WAKRANTY REGISTRATION Z:SHIPPETL NCT ASSEMBLED 777¢
MK7981511 FACTCRY NCOTICES Z+SHIPPEL NCT ASSEMBLEL 777¢

ARCCEPTABLE IC SUESTITUTICN
MX4116-4 (F/N 4313439) MAY Bz RcPIACZD BY MX4116-3, MK4116-2,



MDX-DRAM32 PARTS LIST

B-5

>ART NO. |QTY DESCRIPTION LREFERENCE DESIGNATOR UgﬁD
J00CC00 PARTS LIST CRAM32 77752
2000000 ASSY 450-00361-14 RTV E“ MD RAM 77752
J00000C SCH 450-00362-0C EREV E M2 RAM 77752
4610113 1 FAB 450-00360-1C REV r MT RAM 77752
4150111 |28 CRPACITOR .1UF c1-22,25,26,28,29,2C, 31 77752
4+150140 |3 CAPACITCR 1:5UF C23,24,27 77752
4480047 |1 DIODE 1N751 CRA1 77752
4210383 |11 HEADER STRIP PINS ZA-J,51,E2 77752
4470037 |2 RESISTCR 33 CHMS 21,3 77752
4470063 |1 RESISTOR 39C OHM¥S X2 77752
4313439 |16 IC MKUu116-4 J1-1¢€ 77752
43135C7 |1 Ic, 74L35244 v17 77752
4313264 |2z IC, 74157 118,25 77752
4313284 |3 IC, 74500 €19,20,27 77752
4313574 |1 IC DELAY LINE 150N2 [J21 77752
4313266 |1 IC, 74574 22 77752
4313544 |1 IC, JLLS373 U2 77752
4313579 |1 IC MK6268 (MMIE3CO) [J24 77752
4313329 |1 Ic, 74s10 MZh 77752
4e6LCGO6 |1 SWITCE DIP 4 PCS 28 77752
4313291 |4 Ic, TJ4LS14 ©29,30,31,3z2 77752
4470175 |1 PESISTCR SIP 10 E.  UR 77752
Uu7C0246 |2 XESISTCR SIP 8 FI! =2, 3 77752
4470178 |2 RESISIOR SI¥ 6 FI J&4,5 77752
4522017 |17 SOCKET 15 FPIN 71-16 ,X24 77752
42€C155 |1 TJECTOCR Z 77752
5625265 |1 TRAVELEE WIF ZtNOTE IN HCUSE USE ONIY 77752
5013004 |2 BREG ERNTISTATIC 2:SHIPPET NOT ASSEMELED 77752
5013236 | BOX SHIPPING ~:SHIPPED NCT ASSEMBIEL 77752
AKT79624 |1 MCX-DRAM 2FEPS. MANUAL 2:SHIPPED NCT ASSEMELEL 77752
HK7¢725 |1 WAERANTY REGISTRATION L :SHIPPET NCT ASSFMRIEC 77752
MK79€15 |1 TACTORY NOTICES Z+SHIPPED NCT ASSENBILEL 77752

MKU4116-4 (r/N
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MDX-DRAM16-4 PARTS LIST

USED

PART NO. | QTY DESCRIPTION -REFERENCE DESIGNATOR ON

0000000 PARTS LIST DRAM16-4 77754
00C00G0 ASSY 450-00361-13 REV Ei YD RAM 77754
0300000 SCH 450-00362-00 REV = MD RAM 77754
4A1C113 |1 FAB 450-00360-10 REV E MD RAN 77754
415011123 CAPACITOR .1UF c1-22,25,26,28,29,30,31 77754
4150140143 CAPACITOR 15UF C23,24,27 77754
44800471 DIODE 1N731 CR1 77754
4210383111 HEADER STRIF FPINS FA-J,E1,E2 77754
44700372 RESISTOR 33 OHHMS R1,3 77754
447006311 RESISTOR 39C CHAS =2 77754
4313507¢§1 IC, TLULS244 117 77754
L313264]2 Ic, 745157 718,25 77754-
43132843 IC, 74500 219,20,27 77754
4313744 (1 IC CELAY LINE 100NS [U21 77754
431326611 IC, 74574 022 77754-
4313544 |1 Ic, 7415373 U23 77754
431357911 IC MK6268 (MMIE300) [J24 77754-
4313323 1|1 Ic, 74510 12k 77754 -
4640006 {1 SWITCH DIP 4 POS U228 77754~
4313291 |4 Ic, JULS14 J29,30,31,32 77754-
43133928 IC MX411€6-2 i3,4,7,8,11,12,15,1¢ 77754-
by70175 |1 RESISTCR SIP 10 P. U4.7X [UR1 77754-
4470246 |2 KESTSTCR SIP 8 PIN 33 |Ur2,3 77754-
Lu7c178 |2 RESISTOE SIP 6 2IN 1X [UR4,53 77754 -
4620017 |17 SCCKET 16 FIN L 1-156,X24 77754~
4280135 |1 sJECTCR Z 77754-
5025266 |1 TRAVELER WIP Z:NCTE IN HCUSE USE CNLY 77754~
5013004 )2 BAG BANTISTATIC L :SHIPPEL NCT ASSEMBLED 77754~
513206 11 RCX SHIPPING Z:SHIFPED NCT ASSEMRLED 77754~
MX79€24 1 YDX-DRAM OPPS. MANUAL Z:SHIFPEL NCT ASSEMRLED 77754~
MK79728 |1 ARRRENTY REGISTRATICN C:SHIPPEL NCT ASSEMBLED 77754~
¥X79815 |1 FACTORY NOTICES F:SHIPPED NCT ASSEMELEL 77754~

RCCEPTABLZ ICT SUESTITUTICX
YK4115-2 (F/N 4313392) MAY BE RETPLACED BY MXu4116-1



MDX-DRAM32-4 PARTS LIST

B-7

USED

PART NO. |aty DESCRIPTION REFERENCE DESIGNATOR ON

0000000 PARTS LIST DRAMB2-u 77752-4
0000000 ASSY 450-00361-15 REV E1| HD RAM 77752-4
0000000 SCH 450-00362-00 REV E | ML RAWM 77752-4
4610113 |1 FAR 450-0036C-10 REV T | MD RAN 77752-4
4150111 |28 CAPACITCR .1UF ~1-22,25,26,28,29,30,31 | 77752-4
4150140 |3 CAPACITCR 15UF 23,24,27 77752-4
sugocu? |1 DIOSDE 18751 Ce1 77752-4
4210383 |11 HEADER STRIP FINS “R-J,E1,E2 77752-4
4470037 |2 KFSISTCR 33 OHMS <1,3 77752-4
4470063 |1 RESISTOR 390 OHMS 22 77752-4
4313392 |15 Ic MK4116-2 "1-16 77752-4
4313507 |1 IC,  74LS244 17 77752-4
4313264 |2 IC, 745157 v1e,25 77752-4
4313284 |3 IC, 74520 U19,20,27 77752-4
4313744 |1 IC DFLAY LINE 100¥3 [U21 77752-4
4313266 |1 IC,  74S74 122 77752-4
4313544 1 IC, 7415373 123 77752-4
4313579 |1 IC MK6268 (M¥IA300) [124 77752-4
4313329 |1 IC, 74510 126 77752-4
4640006 |1 SWITCH DIF 4 POS 728 77752-4
4313291 |4 IC,  74LS14 y29,30,31,32 777524
4470175 |1 ZSISTCR SIP 10 P. 4.7X |UR1 77752-4
4470246 |2 RESISTCR? SIEF 8 PIN 33 [UR2,3 77752-u4
470178 |2 RESISTORK SIP 6 PIN 1K [URY,S 77752-4
4620617 |17 SOCXET 15 PIN {1-1€ ,X24 77752-4
4280155 |1 EUECTOR z 77752-4
5025266 |1 TRAVELER WIP Z:NOTF IN HCUSE USE CNLY| 77752-4
513004 |2 B2 ANTIo ATIC Z:SUIPPEC NCT ASSEMBIFL | 77752-4
5013206 |1 BCX SHIPPING Z:SHIPPED NCT ASSEMBLEL | 77752-4
MK79624 |1 MDX-DRAY OPPS. MANURL  |2:SHIPPELC NCT ASSFMRLEL | 77752-u
®K79728 |1 WARRANTY REGISTRATICN  [Z:SHIPPEL NCT ASSEMBLEL | 77752-4
MK79815 |1 FACTORY NOTICES Z:SHIPPEL NCT ASSENSLED | 77752-u4

CCTPTARLE IC SUESTITUTION
MX4115-2 (P/N 4313392) MAY BE REFLACED RY MX4116-1
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1.1.1 The MDX-DRAM is designed to be a RAM memory expansion board for the MOSTEK
MD SERIES of Z-80 based microcomputers. It is available in three memory capaci-
ties: 8K bytes (MDX-DRAM8), 16K bytes (MDX-DRAM), and 32K bytes (MDX-DRAM32A).
Additionally, the MDX-DRAM16 and the MDX-DRAM32A are available in a 4MHz version.
More over, the MDX-DRAM32A can be configured such that its memory elements occupy-
ing the addresses from EOOOH through EFFFH are unaddressable (see paragraph 3.2.2
for the use of this feature). Thus, the designer can choose from the various op-
tions to add-on dynamic RAM memory to satisfy his system requirements.






1.3 ELECTRICAL SPECIFICATIONS

WORD SIZE
8 bits

MEMORY SIZE

MDX-DRAM8 - 8,192 bytes
MDX-DRAM16 - 16,384 bytes
MDX-DRAM32A - 32,768 bytes






3.2 MEMORY DEVICE SELECTION JUMPERS

3.2.1 Table 3-1 shows how jumpers A-K are configured for the MDX-DRAM8 and
MDX-DRAM16 boards.

TABLE 3-1
JUMPER CONFIGURATIONS
OF THE 8K AND 16K BYTES BOARDS

BOARD JUMPERS
MDX-DRAM8 AtoB
H to K

MDX-DRAM16 B toC
Htold

MDX-DRAM16-4 B toC
HtoJ

MDX-DRAM16-8 AtoB
DtokE

H to K

3.2.2 The MDX-DRAM32A is a 32K byte board similar to the other MDX-DRAM boards,
except that it has been provided with a special selection PROM (U24), which gives
it the ability to be configured in two ways:

1. With 32K bytes of contiguous memory
BtoC
E toF
H toJ

2. With address EOOOH through EFFFH masked

A to B
D to E

H to J






In this wdy if it has a starting address which makes the addresses from EOQOQH
through EFFFH within the range of the board, these addresses will be unaccessible
on the board. Thus its capacity will be reduced by 4K bytes. Otherwise all of
the 32K bytes will be accessible.

This feature is necessary in case of using this board with a CPU board which has
PROMs occupying these memory locations.

The MDX-DRAM32A-4 can be configured exactly like the MDX-DRAM32A.
N.B.: The jumpers A-F on the boards MDX-DRAM32A (and MDX-DRAM32A-4) are

unconnected when shipped. Use the attached MINI-JUMPERS (or wire wrap straps) to
configure the board in the desired way.






MDX-DRAM32A PARTS LIST

B-5

PART NO. QrY DESCRIPTION REFERENCE DESIGNATOR USED ON
PARTS LIST MDX-DRAM32A 77761
0000000 ASSY 450-00361-20 REV A | MD RAM 77761
0000000 SCH 450-00362-00 REV F | MD RAM 77761
4610113 1 FAB 450-00360-10 REV F | MD RAM 77761
4150111 28 CAPACITOR .1 UF C1-22,25,26,28,29,30,31 77761
4150140 3 CAPACITOR 15 UF C23,24,27 77761
4480047 1 DIODE 1IN751 CR1 77761
4280007 11 STAKE PINS EA-J,E1,E2 77761
4470037 2 RESISTOR 33 OHMS R1,3 77761
4470063 1 RESISTOR 390 OHMS R2 77761
4313439 16 IC MK4lle-4 Ul-16 77761
4313507 1 IC, 74LS244 ul7 717761
4313264 2 IC, 74S157 u18,25 77761
4313284 3 IC, 74S00 u19,20,27 77761
4313574 1 IC  DELAY LINE 150NS uz1 77761
4313266 1 IC, 74S74 uz22 77761
4313544 1 IC, 74LS373 uz3 77761
4316011 1 IC MK6280 (MMI6300) uz2a 77761
4313329 1 IC, 74S10 uz6 77761
4640006 1 SWITCH DIP 4 POS uz8 77761
4313291 4 IC, 74SL14 uz29,30,31,32 77761
4470175 1 RESISTOR SIP 10 P. 4.7K | UR1 77761
4470246 2 RESISTOR SIP 8 PIN 33 URZ,3 77761
4470178 2 RESISTOR SIP 6 PIN 1K UR4,5 77761
4620017 17 SOCKET 16 PIN X1-16,X24 77761
4280155 1 EJECTOR yA 77761
5025266 1 TRAVELER WIP Z:NOTE IN HOUSE USE ONLY 77761
5013004 2 BAG ANTISTATIC Z:SHIPPED NOT ASSEMBLED 717761
5013206 1 BOX SHIPPING Z:SHIPPED NOT ASSEMBLED 77761
MK79624 1 MDX-DRAM OPS. MANUAL Z:SHIPPED NOT ASSEMBLED 77761
MK79728 1 WARRANTY REGISTRATION Z:SHIPPED NOT ASSEMBLED 717761
MK79869 1 SERVICE CENTER POLICY Z:SHIPPED NOT ASSEMBLED 77761
4210244 5 MINI JUMPER Z:SHIPPED NOT ASSEMBLED 77761
5013111 1 SMALL PLASTIC BAG L:SHIPPED NOT ASSEMBLED 77761

ACCEPTABLE IC SUBSTITUTION
MK4116-4 (P/N 4313439) MAY BE REPLACED BY MK4116-3, MK4116-2, OR MK4116-1




MDX-DRAM32A-4 PARTS LIST

PART NO. QTY DESCRIPTION REFERENCE DESIGNATOR USED ON
PARTS LIST MDX-DRAM32A 717761-4
0000000 ASSY 450-00361-21 REV A | MD RAM 77761-4
0000000 SCH 450-00362-00 REV F | MD RAM 77761-4
4610113 1 FAB 450-00360-10 REV F | MD RAM 77761-4
4150111 28 CAPACITOR .1 UF C1-22,25,26,28,29,30,31 77761-4
4150140 3 CAPACITOR 15 UF C23,24,27 77761-4
4480047 1 DIODE 1IN751 CR1 77761-4
4280007 11 STAKE PINS EA-J,E1,E2 77761-4
4470037 2 RESISTOR 33 OHMS R1,3 77761-4
4470063 1 RESISTOR 390 OHMS R2 77761-4
4313439 16 IC  MK4ll6-2 Ul-16 77761-4
4313507 1 IC, 74LS244 1y 77761-4
4313264 2 IC, 748157 u18,25 77761-4
4313284 3 IC, 74S00 u19,20,27 77761-4
4313744 1 IC  DELAY LINE 100NS uz21 77761-4
4313266 1 IC, 74S74 uz2 717761-4
4313544 1 IC, 74LS373 uz3 77761-4
4316011 1 IC MK6280 (MMI6300) uz24 77761-4
4313329 1 IC, 74510 uz26 77761-4
4640006 1 SWITCH DIP 4 POS uz28 77761-4
4313291 4 IC, 74SL14 u29,30,31,32 77761-4
4470175 1 RESISTOR SIP 10 P. 4.7K | UR1 717761-4
4470246 2 RESISTOR SIP 8 PIN 33 UR2,3 77761-4
4470178 2 RESISTOR SIP 6 PIN 1K UR4,5 717761-4
4620017 17 SOCKET 16 PIN X1-16,X24 717761-4
4280155 1 EJECTOR L 717761-4
5025266 1 TRAVELER WIP Z:NOTE IN HOUSE USE ONLY 77761-4
5013004 2 BAG ANTISTATIC Z:SHIPPED NOT ASSEMBLED 717761-4
5013206 1 BOX SHIPPING Z:SHIPPED NOT ASSEMBLED 77761-4
MK79624 1 MDX-DRAM OPS. MANUAL Z:SHIPPED NOT ASSEMBLED 77761-4
MK79728 1 WARRANTY REGISTRATION Z:SHIPPED NOT ASSEMBLED 77761-4
MK79869 1 SERVICE CENTER POLICY L:SHIPPED NOT ASSEMBLED 77761-4
4210244 5 MINI JUMPER Z:SHIPPED NOT ASSEMBLED 77761-4
5013111 1 SMALL PLASTIC BAG Z:SHIPPED NOT ASSEMBLED 77761-4

ACCEPTABLE IC SUBSTITUTION

MK4116-2 (P/N 4313439) MAY BE REPLACED BY MK4116-1




