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-~ ARTISAN® ~I TECHNOLOGY GROUP 

Your definitive source 
for quality pre-owned 
equipment. 

Artisan Technology Group 

Full-service, independent repair center 
with experienced engineers and technicians on staff. 

We buy your excess, underutilized, and idle equipment 
along with credit for buybacks and trade-ins. 

Custom engineering 
so your equipment works exactly as you specify. 

• Critical and expedited services • Leasing / Rentals/ Demos 

• In stock/ Ready-to-ship • !TAR-certified secure asset solutions 

Expert team I Trust guarantee I 100% satisfaction 

All trademarks, brand names, and brands appearing herein are the property of their respective owners. 

Find the RTD Embedded Technologies DM6420 at our website: Click HERE

tel:2173529330
mailto:sales@artisantg.com
https://artisantg.com
https://www.artisantg.com/TestMeasurement/61380-1/RTD-Embedded-Technologies-DM6420-Analog-I-O-dataModule
https://www.artisantg.com/TestMeasurement/61380-1/RTD-Embedded-Technologies-DM6420-Analog-I-O-dataModule
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Table 1-1  Factory Settings

Switch/
Jumper Function Controlled

Factory Settings
(Jumpers Installed)

JP1 Selects the signal available at CN3, pin 43 OT1 (User TC, Counter 1)

JP2 Sets the clock source for User TC Counters 0 & 1
Clk 0: XTAL; Clk 1: OT0
(timer/counters cascaded)

JP3 Sets the D/A output voltage range for DAC 1 ±5 (-5 to +5 volts)

JP4 Sets the D/A output voltage range for DAC 2 ±5 (-5 to +5 volts)

JS1
Activates pull-up/ pull-down resistors on Port 0
digital I/O lines

All bits pulled up (solder
connections between COM & V)

JS2
Activates pull-up/ pull-down resistors on Port 1
digital I/O lines

All bits pulled up (solder
connections between COM & V)

S1 Sets the base address 300 hex (768 decimal)
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6420
I/O CONNECTOR

CN3
U12

COUNTER
0

ECK

XTAL

SAMPLE COUNT

8 MHz

JP2

+5 V

JP1

COUNTER
1

COUNTER
2

CLK

GATE

OUT

CLK

GATE

OUT

CLK

GATE

OUT

ECK

EPK

EPK

OT0

XTAL
8 MHz

+5 V

+5 V

A/D TRIGGER

LOAD SAMPLE COUNT

DIGITAL INTERRUPT

OT1

DINT

EXT PCLK / STRB IN

T/C OUT 1 / DIG IRQPIN 43

PIN 41

PIN 46

PIN 44

PIN 42

EXT GATE 0

T/C OUT 0

EXT GATE 1

PIN 45 EXT CLK

TO TRIGGER CIRCUIT
TO DIGITAL CHIP
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Table 1-2  Base Address Switch Settings, S1
Base Address

Decimal / (Hex)
Switch Setting

4  3  2  1
Base Address

Decimal / (Hex)
Switch Setting

4  3  2  1

512 / (200) 0  0  0  0 768 / (300) 1  0  0  0

544 / (220) 0  0  0  1 800 / (320) 1  0  0  1

576 / (240) 0  0  1  0 832 / (340) 1  0  1  0

608 / (260) 0  0  1  1 864 / (360) 1  0  1  1

640 / (280) 0  1  0  0 896 / (380) 1  1  0  0

672 / (2A0) 0  1  0  1 928 / (3A0) 1  1  0  1

704 / (2C0) 0  1  1  0 960 / (3C0) 1  1  1  0

736 / (2E0) 0  1  1  1 992 / (3E0) 1  1  1  1

  0 = closed, 1 = open
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39 40

37 38

35 36

33 34

31 32

29 30

27 28

25 26

23 24

21 22

19 20

17 18

15 16

13 14

11 12

9 10

7 8

5 6

3 4

1 2

49 50

47 48

45 46

43 44

41 42

AIN1- AIN9

AIN2- AIN10

AIN3- AIN11

AIN4- AIN12

AIN5- AIN13

AIN6- AIN14

AIN7- AIN15

AIN8- AIN16

ANALOG GND

ANALOG GND

ANALOG GND

P1.7

P1.6

P1.5

P1.4

P1.3

P1.2

P1.1

P1.0

DIGITAL GND

EXT GATE 1

T/C OUT 0

EXT GATE 0

+5 VOLTS

DIGITAL GND

AIN1+

AIN2+

AIN3+

AIN4+

AIN4+

AIN6+

AIN7+

AIN8+

AIN1

AIN2

AIN3

AIN4

AIN5

AIN6

AIN7

AIN8

AOUT 1

AOUT 2

ANALOG GND

DATAMARKER 3 / P0.7

DATAMARKER 2 / P0.6

DATAMARKER 1 / P0.5

P0.4

P0.3

P0.2

P0.1

P0.0

TRIGGER IN

EXT PCLK / STRB IN

T/C OUT 1 / DIG IRQ

EXT CLK

+12 VOLTS

-12 VOLTS

DIFF. S.E. DIFF. S.E.
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6420
I/O CONNECTOR

CN3

PIN 22

SIGNAL
SOURCE

1

+

OUT

PIN 1

SIGNAL
SOURCE

15

+

OUT

PIN 14

AIN 1

AIN 15

AIN 16
PIN 16

MUX

+

-

OUT +

OUT -

GND

GND
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6420
I/O CONNECTOR

CN3

PIN 22

SIGNAL
SOURCE

1

+

-

OUT

PIN 1

PIN 2
10K

SIGNAL
SOURCE

7

+

-

OUT

PIN 13

PIN 14
10K

GND

10K

AIN 1+

AIN 1-

AIN 7+

AIN 7-

AIN 8+

AIN 8-

PIN 15

PIN 16

MUX

+

-

OUT +

OUT -

RN7
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SIGNAL
SOURCE

1

6420
I/O CONNECTOR

CN3

PIN 1

PIN 2

PIN 39

SIGNAL
SOURCE

2

PIN 1

PIN 2

PIN 39

BOARD #1

BOARD #2

TRIGGER IN

+

OUT

+

OUT

AIN1 +

AIN1 -

AIN1 +

AIN1 -

CH 1

CH 1

CH 1

CH 1

MUX

MUX

RN1
10K

RN1
10K

-

-

EXTERNAL
TRIGGER

EXT PCLK
PIN 41

TRIGGER IN

PIN 41

EXTERNAL
PACER CLOCK

EXT PCLK
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-5V TO +5V
0 TO +10V

-10V TO +10V

6

ADDRESS

P
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TIMER I/O

I/
O

C
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N
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E
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TRIGGER IN

DMA
CONTROL

AND
SELECT

12-BIT
A/D

CONVERTER
MUX

CHANNEL / GAIN
SCAN MEMORY
AND CONTROL

TRIGGER
CONTROL

DATA

INTERRUPT
SELECT

DIGITAL
I/O

12-BIT
D/A

CONVERTER

±12 VOLTS

+5 VOLTSCONTROL

DATA MARKERS

EXT PACER CLK

8

RANGE
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±5V
0 TO +10V

±10V

PROGRAM-
MABLE
GAIN

AMPLIFIER
1/2/4/8

16

HIGH SPEED SAMPLE
COUNTER
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I/O
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P0.0 - P0.7 8

AOUT 1RANGE
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0 TO +5V

0 TO +10V
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MUX

8

8

EVENT/MATCH
INTERRUPT

5
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DC/DC
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PULL-UP/DOWN
RESISTORS
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6420
I/O CONNECTOR

CN3
U12

COUNTER
0

ECK

XTAL

SAMPLE COUNT

8 MHz

JP2

+5 V

JP1

COUNTER
1

COUNTER
2

CLK

GATE

OUT

CLK

GATE

OUT

CLK

GATE

OUT

ECK

EPK

EPK

OT0

XTAL
8 MHz

+5 V

+5 V

A/D TRIGGER

LOAD SAMPLE COUNT

DIGITAL INTERRUPT

OT1

DINT

EXT PCLK / STRB IN

T/C OUT 1 / DIG IRQPIN 43

PIN 41

PIN 46

PIN 44

PIN 42

EXT GATE 0

T/C OUT 0

EXT GATE 1

PIN 45 EXT CLK

TO TRIGGER CIRCUIT
TO DIGITAL CHIP

U11

8 MHz (OSC)

PACER CLOCK
GATE CONTROL

32-BIT PACER CLOCK

8 MHz (OSC)

BURST CLOCK

BURST GATE CONTROL

COUNTER
0

CLK

GATE

OUT

COUNTER
1

CLK

GATE

OUT

COUNTER
2

CLK

GATE

OUT

16-BIT PACER CLOCK
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Table 4-1  DM6420 I/O Map

Register Description Read Function Write Function
Address *
(Decimal)

Clear /
Clear Mask Register

Clears board circuits programmed
by a write to this address

Sets the board circuits to be
cleared BA + 0

Read Board Status /
Set Control Register Read board status word Program 6420 control register BA + 2

Read Converted Data /
Load Channel-Gain Data

Read 12-bit converted data plus
sign and data markers

Load channel & gain; Load A/D &
digital data into channel-gain
table BA + 4

Start Convert /
Set Trigger Modes Software start convert Program trigger modes BA + 6
Set IRQ Source &
Channel Reserved Program interrupt register BA + 8
High Speed Digital Input
Buffer

Read high speed digital input
sample buffer

Initialize high speed digital input
buffer BA + 10

D/A Converter 1 Reserved Program D/A converter 1 BA + 12
Initialize A/D Sample
Counter /
D/A Converter 2

Provides software trigger to load
A/D sample counter Program D/A converter 2 BA + 14

8254 Clock TC Counter 0
& User TC Counter 0

Read  value in Clock or User TC
Counter 0 (dependent on BA + 2)

Load count in Clock or User TC
Counter 0 (dependent on BA + 2) BA + 16

8254 Clock TC Counter 1
& User TC Counter 1

Read  value in Clock or User TC
Counter 1 (dependent on BA + 2)

Load count in Clock or User TC
Counter 1 (dependent on BA + 2) BA + 18

8254 Clock TC Counter 2
& User TC Counter 2

Read  value in Clock or User TC
Counter 2 (dependent on BA + 2)

Load count in Clock or User TC
Counter 2 (dependent on BA + 2) BA + 20

8254 Clock TC & User TC
Control Word Reserved

Program counter mode for Clock or
User TC (dependent on BA + 2) BA + 22

Digital I/O Port 0
(Bit Programmable) Read Port 0 digital input lines Program Port 0 digital output lines BA + 24
Digital I/O Port 1
(Port Programmable) Read Port 1 digital input lines Program Port 1 digital output lines BA + 26

Port 0  Clear/
Direction/Mask/Compare

Clear digital IRQ status flag/read
Port 0 direction, mask or compare
register (dependent on BA + 30)

Clear digital chip/program Port 0
direction, mask or compare register
(dependent on BA + 30) BA + 28

Read Digital I/O Status/
Set Digital Control
Register Read digital status word

Program digital control register &
digital interrupt enable BA + 30

* BA = Base Address
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V = INP(PortAddress)
V = V AND 223
OUT PortAddress, V

3������	�&���
��-�
����	�+�(
��;/�
���)*((��
��	
*���8�
���+�(
�,�
��
����	
*��-��,��(��-�R������

�9�����*����
�-�
������	�+�(
��/�	�����
���)*((��
��	
*���8�
���+�(
��;/��
�,�
����@��R���A��	���
���
,(�
��
���(�&*

�����	
*��
��
���+�(
������	&)	
��
��&��&�+(��(	%%���	&�

V := Port[PortAddress];
V := V OR 8;
Port[PortAddress] := V;
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v = inportb(port_address);
v = v & 171;
outportb(port_address, v);
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mov dx, PortAddress
in al, dx
or al, 168
out dx, al
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v = inportb(port_address);
v = v & 199;
v = v | 40;
outportb(port_address, v);
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TABLE ENTRY
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A/D Bipolar Code Table
(±5 volt input range)

Input Voltage Sign Output Code

+4.998 volts 0 msb 0111 1111 1111 lsb

+2.500 volts 0 msb 0100 0000 0000 lsb

0 volts 0 msb 0000 0000 0000 lsb

-.00244 volts 1 msb 1111 1111 1111 lsb

-5.000 volts 1 msb 1000 0000 0000 lsb

1 lsb = 2.44 millivolts

A/D Bipolar Code Table
(±10 volt input range)

Input Voltage Sign Output Code

+9.995 volts 0 msb 0111 1111 1111 lsb

+5.000 volts 0 msb 0100 0000 0000 lsb

0 volts 0 msb 0000 0000 0000 lsb

-.00488 volts 1 msb 1111 1111 1111 lsb

-10.000 volts 1 msb 1000 0000 0000 lsb

1 lsb = 4.88 millivolts

A/D Unipolar Code Table
(0 to +10 volt input range)

Input Voltage Sign Output Code

+9.99756 volts 0 msb 1111 1111 1111 lsb

+5.000 volts 0 msb 1000 0000 0000 lsb

0 volts 0 msb 0000 0000 0000 lsb

1 lsb = 2.44 millivolts

F IFO

12 -B IT A /D
C O N VER TE D
D A TA & S IG N

B IT 15
B IT 14
B IT 13
B IT 12
B IT 11
B IT 10
B IT 9
B IT 8
B IT 7
B IT 6
B IT 5
B IT 4
B IT 3
B IT 2
B IT 1
B IT 0

S EL EC T

BIT 1 5

B IT 3
B IT 2
B IT 1
B IT 0

B IT 1 5

B IT 8
B IT 7

B IT 0

D AT A
M A R KE R S

FR O M A/D
C O N V ER T ER

& P O R T 0
D IG IT AL I/O

FR O M
C H AN N EL /

G A IN
TA BL E C H A N N EL /
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16-Bit
Pacer Clock

Divider 1
decimal /

(hex)

500 kHz 16 / (0010)

100 kHz 80 / (0050)

50 kHz 160 / (00A0)

10 kHz 800 / (0320)

1 kHz 8000 / (1F40)

32-Bit
Pacer Clock

Divider 1
decimal /

(hex)

Divider 2
decimal /

(hex)

100 Hz 2 / (0002) 40000 / (9C40)

10 Hz 16 / (0010) 50000 / (C350)
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Var Buffer : Array[1..10000] of Byte; { static allocation }

��(�

Var Buffer : ^Byte; {dynamic allocation }
. . .
Buffer := GetMem(10000);
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char Buffer[10000]; /* static allocation */

��(�

char *Buffer; /* dynamic allocation */
. . .
Buffer = calloc(10000, 0);
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Segment := SEG(Buffer); { get segment of buffer }
Offset := OFS(Buffer); { get offset of buffer }
LinearAddress := Segment * 16 + Offset; { calculate linear address }
PageBits := (LinearAddress DIV 65536) AND $0E; { determine page corresponding

  to this,linear address and
  clear least significant bit }

OffsetBits := (LinearAddress SHR 2) MOD 65536; { shift linear address to ignore
  D0 then extract bits D1-D16 }

����*

segment = FP_SEG(&Buffer); /* get segment of buffer */
offset = FP_OFS(&Buffer); /* get offset of buffer */
linear_address = segment * 16 + offset; /* calculate linear address */
pagebits = (linear_address / 65536) & 0x0E; /* determine page corresponding

   to this linear address and
    clear least significant
   bit */

offset_bits = (linear_address >> 2) % 65536; /* shift linear address to
    ignore D0 then extract bits
    D1-D16 */
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void interrupt ISR(void)
{

/* Your code goes here. Do not use any DOS functions! */
outportb(0x20, 0x20); /* Send EOI command to 8259A (for all IRQs)*/
outportb(0x20, 0xA0); /* Send EOI command to 8259B (if using IRQ8-

   15) */
}

���!��
��*

Procedure ISR; Interrupt;
begin

{ Your code goes here. Do not use any DOS functions! }
Port[$20] := $20; { Send EOI command to 8259A (for all IRQs) }
Port[$A0] := $20; { Send EOI command to 8259B (if using IRQ8-

  15) }
end;
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D/A Bit Weight

Ideal Output Voltage (millivolts)

-5 to +5 Volts 0 to +5 Volts 0 to +10 Volts

4095 (full-scale) +4997.56  +4998.78 +9997.56

2048   0000.00 +2500.00 +5000.00

1024 -2500.00 +1250.00 +2500.00

512 -3750.00     +625.00 +1250.00

256 -4375.00     +312.50     +625.00

128 -4687.50     +156.25     +312.50

64 -4843.75       +78.13     +156.25

32 -4921.88       +39.06       +78.13

16 -4960.94       +19.53       +39.06

8 -4980.47         +9.77       +19.53

4 -4990.23         +4.88         +9.77

2 -4995.12         +2.44         +4.88

1 -4997.56         +1.22         +2.44

0 -5000.00           0.00           0.00
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6420
I/O CONNECTOR

CN3
U12

COUNTER
0

ECK

XTAL

SAMPLE COUNT

8 MHz

JP2

+5 V

JP1

COUNTER
1

COUNTER
2

CLK

GATE

OUT

CLK

GATE

OUT

CLK

GATE

OUT

ECK

EPK

EPK

OT0

XTAL
8 MHz

+5 V

+5 V

A/D TRIGGER

LOAD SAMPLE COUNT

DIGITAL INTERRUPT

OT1

DINT

EXT PCLK / STRB IN

T/C OUT 1 / DIG IRQPIN 43

PIN 41

PIN 46

PIN 44

PIN 42

EXT GATE 0

T/C OUT 0

EXT GATE 1

PIN 45 EXT CLK

TO TRIGGER CIRCUIT
TO DIGITAL CHIP
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U11

8 MHz (OSC)

PACER CLOCK
GATE CONTROL

32-BIT PACER CLOCK

8 MHz (OSC)

BURST CLOCK

BURST GATE CONTROL

COUNTER
0

CLK

GATE

OUT

COUNTER
1

CLK

GATE

OUT

COUNTER
2

CLK

GATE

OUT

16-BIT PACER CLOCK
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Data Values for Calibrating Bipolar 10 Volt Range (-5 to +5 volts)

Offset (TR4)
Input Voltage = -1.22

mV

Converter Gain (TR5)
Input Voltage =

-4.99878V

A/D Converted Data
0000   0000   0000
1111   1111   1111

1000   0000   0000
1000   0000   0001

Data Value for Calibrating Bipolar 20 Volt Range (-10 to +10
volts)

TR2
Input Voltage = +5.0000V

A/D Converted Data 0100   0000   0000
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Table 12-1  A/D Converter Bit Weights,
Bipolar

SIGN A/D Bit Weight

Ideal Input Voltage (millivolts)

-5 to +5 Volts -10 to +10 Volts

1 1111   1111   1111         -2.44         -4.88

1 1000   0000   0000   -5000.00 -10000.00

0 0100   0000   0000   +2500.00   +5000.00

0 0010   0000   0000   +1250.00   +2500.00

0 0001   0000   0000     +625.00   +1250.00

0 0000   1000   0000     +312.50     +625.00

0 0000   0100   0000     +156.25     +312.50

0 0000   0010   0000       +78.13     +156.25

0 0000   0001   0000       +39.06       +78.13

0 0000   0000   1000       +19.53       +39.06

0 0000   0000   0100         +9.77       +19.53

0 0000   0000   0010         +4.88         +9.77

0 0000   0000   0001         +2.44         +4.88

0 0000   0000   0000           0.00           0.00
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Data Values for Calibrating Unipolar 10 Volt
Range

 (0 to +10 volts)

Offset (TR6)
Input Voltage =

+1.22070 mV

A/D Converted Data
0000   0000   0000
0000   0000   0001
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Table 12-2  A/D Converter Bit Weights,
Unipolar

SIGN A/D Bit Weight

Ideal Input Voltage
(millivolts)

0 to +10 Volts

0 1111   1111   1111 +9997.6

0 1000   0000   0000 +5000.0

0 0100   0000   0000 +2500.0

0 0010   0000   0000 +1250.0

0 0001   0000   0000 +625.00

0 0000   1000   0000 +312.50

0 0000   0100   0000 +156.25

0 0000   0010   0000 +78.125

0 0000   0001   0000 +39.063

0 0000   0000   1000 +19.531

0 0000   0000   0100 +9.7656

0 0000   0000   0010 +4.8828

0 0000   0000   0001 +2.4414

0 0000   0000   0000 0
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Trimpots for Calibrating Gains

Gain Trimpot

x2 TR7

x4 TR8

x8 TR9
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D/A Bit Weight

Ideal Output Voltage (millivolts)

-5 to +5 Volts 0 to +5 Volts 0 to +10 Volts

4095 (full-scale) +4997.56  +4998.78 +9997.56

2048   0000.00 +2500.00 +5000.00

1024 -2500.00 +1250.00 +2500.00

512 -3750.00     +625.00 +1250.00

256 -4375.00     +312.50     +625.00

128 -4687.50     +156.25     +312.50

64 -4843.75       +78.13     +156.25

32 -4921.88       +39.06       +78.13

16 -4960.94       +19.53       +39.06

8 -4980.47         +9.77       +19.53

4 -4990.23         +4.88         +9.77

2 -4995.12         +2.44         +4.88

1 -4997.56         +1.22         +2.44

0 -5000.00           0.00           0.00
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PIN 1

PIN 2

PIN 50

PIN 49
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39 40

37 38

35 36

33 34

31 32

29 30

27 28

25 26

23 24

21 22

19 20

17 18

15 16

13 14

11 12

9 10

7 8

5 6

3 4

1 2

49 50

47 48

45 46

43 44

41 42

AIN1- AIN9

AIN2- AIN10

AIN3- AIN11

AIN4- AIN12

AIN5- AIN13

AIN6- AIN14

AIN7- AIN15

AIN8- AIN16

ANALOG GND

ANALOG GND

ANALOG GND

P1.7

P1.6

P1.5

P1.4

P1.3

P1.2

P1.1

P1.0

DIGITAL GND

EXT GATE 1

T/C OUT 0

EXT GATE 0

+5 VOLTS

DIGITAL GND

AIN1+

AIN2+

AIN3+

AIN4+

AIN4+

AIN6+

AIN7+

AIN8+

AIN1

AIN2

AIN3

AIN4

AIN5

AIN6

AIN7

AIN8

AOUT 1

AOUT 2

ANALOG GND

DATAMARKER 3 / P0.7

DATAMARKER 2 / P0.6

DATAMARKER 1 / P0.5

P0.4

P0.3

P0.2

P0.1

P0.0

TRIGGER IN

EXT PCLK / STRB IN

T/C OUT 1 / DIG IRQ

EXT CLK

+12 VOLTS

-12 VOLTS

DIFF. S.E. DIFF. S.E.

CN3 Mating Connector Part Numbers

Manufacturer Part Number

AMP 1-746094-0

3M 3425-7650
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DM6420 User Settings

Base I/O Address:

(hex) (decimal)

IRQ Channel:

DMA Channel:



Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


