D OATEL

INNOVATION and EXCELLENCE

DM-4100D

Micro-Bussable 4Y%2-Digit DPM

with 3-State BCD Outputs

FEATURES

¢ Micro-bussable meter provides
BCD data outputs for compatibllity
with microprocessors.

¢ BCD data out is 3-state-gated, to
share bus with other devices.

* Data gated in 4-bit groups for use
with 4-, 8-, 12., or 16-bit data bus
widths.

¢ Full parallel output selectable.

¢ “Data Ready” output pulse is ideal
for interrupt or print command.

¢ DPM has super high impedance
(1000 megohms), super low bias
current {5 pA).

¢ Ultra-compact, low proflle case—
253"W X 3.25"D X 0.94"H
(64,3 X 82,5 X 23,8 mm)

* 5V powered @ 500 mA

Bright 0.30"H LED digits

¢ Autozeroed, ratiometric, single-
ended Input

APPLICATIONS

¢ Signal Monitor and A/D—Use
meter to monitor voltage, current,
temp; BCD ouiputs permits CPU
control or printout.

¢ Data Logger—Simple
interconnection with Datel-Intersil's
DPP-Q7 Thermal Printer

s Ammeter—Accepts user-supplied
shunts for +20 uA to +2A Full Scale
Ranges.

* Voltmeter—Accepts user-supplied
attenuators for +2V to +1kV Full
Scale Ranges.

DESCRIPTION

The DM-41000 combines full 4% digit DPM per-
formance with 3-state BCD outputs, an ultra-
compact size, and a very low price. The meter
has single-ended analog inputs which are both
ultra high in impedance (1000 megohms) and ul-
tra low in bias current (5 picoamperes)—the DM-
4100D will not load down sensitive input signals.
The unit is accurate to within .02% FSR (+2
counts). Input circuitry is autozeroed on each
conversion cycie to reduce zero drift. All this per-
formance has been packed into a low-profile
black polycarbonate case only 2.53" wide X
3.25" deep X 0.94” high (64,3 X 82,5X 23,8 mm).
The price of the meter is small as well: it costs no
more than many less sophisticated, display-only
DPM's.

The DM-4100D's 3-state BCD outputs take it be-
yond many so-called “microprocessor compati-
ble” DPM’s. 3-state outputs mean that the meter
can be connected directly to a microcomputer's
data bus. They aiso permit multiple DM-4100D's
to be daisy-chained to a single set of computer or
printer input connections—the computer inputs
“see” anly those meter cutputs which have been
enabled. And, since each 4-bit group (corre-
sponding to a single BCD-encoded numeral)
may be gated separately, a single rear-panel
change makes the DM-4100D compatible with
processors using 4-, 8-, 12-, or 16-bit data words.
Digital outputs for the Display Polarity Under-
range, Qut of Range, E.O.C., “Data Ready”
(a 10 usec pulse occurring 10 usec after the digi-
tal data is valid), and meter Run/Hold status
make microcomputer control of the meter possi-
ble with minimal external hardware. Sufficient
control circuitry is already built into the DM-
41000 that it can interface directly with Datel-
Intersil's DPP-Q7 thermat printer (or a similar
printer) to become a functional data logger.

The DM-4100D's input CMOS circuitry can safe-
ly handle over-voitages to £250 Vdc. The meter's
converter board contains blank circuit pads to
accept input attenuation resistors or current
shunts. Temperature drift of the autozeroed input
ampiifier is =1 count from 0 to +50°C. Tempera-
ture drift of gain measures £50 ppm of FSR/*C
(typical) and £100 ppm of FSR/°C maximum.

The DM-41000 uses a dual slope integrating con-
verter which provides normal mode rejection of
AC power line noise. It provides an input-to-
output conversion linearity to within +.02% of
reading, or 2 counts. The standard sampling

rate is 3 conversions per second, but a rear pin
connector may be used to disabie the Least Sig-
nificant Digit. In the 3, digit mode, the DM-
41000 provides 30 conversions/second.

Power to the meter is +5 Vdc @ 380 mA typical
(500 mA max}, and may be supplied directly from
a microcomputer bus. A built-in d¢-de converter
(to power the meter’s analog input circuitry) pro-
vides +13.5 Vdc +5% (@ 220 mA max.) to power
user-supplied circuitry. The £13.5V output was
specifically intended to power an external instru-
mentation or CAZ amp, to provide the DM-
4100D with a differential analog input. Datel-
Intersil's UPA-5/500, 5V @ 500 mA AC power
supply is available as an accessory.

IN THIS DATA SHEET

Page 2 & 3 Specifications

Page 3 Ordering Information

Page 4 Outline Dimensions
Panel Mounting
Block Diagram

Input-Output Connections
Component Locations
Other Voltage and Current Ranges
DM-4100D Interface with DPP-Q7
Thermal Printer
Ditferential Input
Decimal Point Wiring
Timing Diagram
Applicaticns
Introduction
DM-4100D Bus Interface
Bus Interface Block Diagram
Motorola 6800/6502 P.1.A.

Page 5

Page &

Page 7

Page 8

Interface

DATEL, Inc., Mansfield, MA 02048 (USA) « Tel: (508)339-3000, (800)233-2765 Fax: (508)339-6356 ¢ Email:sales@datel.com ¢ Internet: www.datel.com



DM-4100D

3-STATE BCD OUTPUTS,

4% DIGIT,

LED DISPLAY PANEL METER

SPECIFICATIONS, DM-4100D
{typical @ +25°C, unless noted)

ANALQG INPUT
Configuration

Input Bias Current
Displayed Accuracy @

+25°C L.
Resolution
Temperature Driftof Zero .. ..

Temperature Drift of Gain ...

Inputimpedance ............

InputOvervoltage . ..........

Warm-Up Time
Reference ..................

ExternalRef.Range .........

Ramp-upTime ..............
(integration Period)

Single-ended bipolar; —1.9999
Vdc to +1.9988 Vdc

input pad area will accept user-
installed range change.

5 pA typical, 50 pA maximum

Adjustable to £0.02% of
reading, £2 counts

100 uV in Least Significant Digit
Autozeroed; =1 count over 0 to
+50°C

.+ 50 ppm of Reading/°C typical

+100ppm of Reading/°C
maximum

1000 megohms, typicai, 100
megohms, minimum

+250 Volts dc, 155 VRMS
continuous max.

+300 Volts intermittent max.
Within 10 minutes

Internal, referred to Power
Common.

External, user-supplied
reference optional for
ratiometric operation.

+100 mV to +2V, referred to
Analog Commaon

83.3mS

DISPLAY
NumberofDigits . ...........

Decimal Points
Display Type

DisplayHeight ..............
Overscale

Autopolarity ................

SamplingRate ..............

4 decimal digits and most
significant “1” digit {44 digits)
Selectable decimal points are
included for scale multipliers.
Red, light-emitting diode {LED},
self-illuminated

0.3" {7,6 mm)

Inputs exceeding the full scale
range cause the display to blink
A polarity sign is automaticaily
displayed for bipolar inputs,
and may be disabled.

Typically 3 conversions per
second. Meter may be short-
cycled in 3% digit mode for 30
conversions per second.

NOTE: The DM-4100D's display is not latched; the
display may not track the meter's BCD data

out.

I/0 CONNECTIONS

J2 ANALOG CONNECTOR
(LOWER)

Reference In (Pin B1)/
Reference Qut{Pin A1)

Analog Common
{(PinsB2/A2)...............

AnalogHliinput (PinB5) .....

Display Test input (Pin A7} ...

Decimal Points
(PinsABtoAl1) ............

Polarity Enable Input

(PINB8) ...................

31/4';, Mode Input {Pin B9) ..

Normally REFERENCE IN and
REFERENCE OUT should be
jumpered together. An external
high quality reference,
grounded to ANALOG
COMMON may be connected to
REFERENCE IN or used for
ratiometric applications.

ANALOG COMMON is not
internally connected to POWER
COMMON, but must be
connected externally.

Signal input Normal voltage
range is —1.9999 to +1.9999
Vdc, but an internal attenuator
or current shunt resistors may
be installed (R1 and R2)
Connect this to POWER
COMMON, displays 18888 to
test display segments.

Connect selected pin to
DECIMAL POINT COMMON
{Pin A12}. Do not connect D.P.
to POWER COMMON as this
will destroy D.P.

Ground to POWER COMMON
(Pin A14) to enable +/— sign on
display.

Leave open or high for 414 digit
mode. Logic low {connected to
POWER COMMON) causes
Least Significant Digit to read
permanent zero, and causes

+5V In (PIn B14)

Display Enable Input (Pin
B15).............coint
{Not a Logic Input)

Power Common
(Pins A14/B13)

+13.5Vout (Pin B12)
~13.5Vout (Pin B11)

Pins A3 to A6; A13, A15; B3,
B4,B6,B7,B10

meter to operate in 3% digit
mode. Conversions in 314 digit
mode accur at 10 times usual
speed, i.e. 30 conversions per
second.

Power input to the meter;
connections made between +5V
IN and POWER COMMON (pins
A14 and B13}; requires
regulated supply (+5%),
capable of supplying 500 mA
max.

Connect to +5V (B14) to enable
all display segments and
decimal points. (Disabling
display reduces power
consumption to 250 mA,
typically}.

Power supply common must be
connected externally to
ANALCG COMMON.

These voltage outputs provide
+20 mA and —20 mA
respectively 10 power user-
supplied external circuitry. May
be used to power an
instrumentation or C.A.Z.
amplifier to provide a
differential input to the meter.
Caution: these outputs are not
short-circuit-proof. Shorting
either of them to ground, or
drawing more than the +20 mA
specified, can damage the
meter's DC-DC converter.

No internal connection




3-STATE BCD OUTPUTS,

4% DIGIT,

LED DISPLAY PANEL METER

SPECIFICATIONS {Cont'd):
/O CONNECTIONS (Cont'd)

J1 DATA CONNECTOR
{UPPER)
DigitEnablelnput ...........
Enable 1's (Pin A1)
Enable 10’s (Pin A6)
Enable 100°s (Pin B1)
Enable 1000's (Pin B8}
Enable 10,000's (Pin A11)

Run/Hold Input (PInB13) ....

BCD DataQutputs ..........

BCD 1 (Pin A2), 2
{Pin A3), 4 (Pin A4), 8
{Pin AS5)

BCD 10 (Pin A7), 20
{Pin AB), 40 (Pin AS), 80
(Pin A10}

BCD 100 (Pin B2),

200 (Pin B3), 400 (Pin
B4), 800 (Pin B5)

BCD 1000 {Pin B7), 2000
(Pin B8}, 4000 (Pin B9),
8000 (Pin B10)

BCD 10,000 (Pin A12)

These are active high, and
operate on data in groups of 4
bits (e.g., Enable 10's controls
BCD 10, 20, 40 and 80; Enable
10,000’s controls BCD 10,060
(overrange)}, PLUS/MINUS,
OUT OF RANGE, and
UNDERRANGE. For full parallel
output, ali Enables should be
left open or connected to +5V.
7405295 are used as latches,
and timing is as specified for
these devices.

When open or high the D.P.M.
will run continuously at its
maximum rate (3 readings/
second). When low, the D.P.M.
will hold a reading after
completion of any conversion in
process. Momentarily bringing
the RUN/HOLD high (for a
minimum of 300 xS} will initiate
a conversion, after which the
D.P-M. will remain in hold until
receipt of another RUN/HOLD
pulse. This provides a means of
externally triggering the D.P.M.
1,2,4,8 (and 10,20,40,80, etc)
BCD data is fully latched.
Qutputs are 3-state and
controlled in groups of 4.
Qutputs are DTL/TTL
compatible, positive true, and
sink 4.0 mA @ 0.4V (21, TTL
loads).

Plus/Minus Polarity Out
(PINA13) .................. This is true for positive input,
3-state latch enabled by pin
Al1

Out of Range Qutput
(PiInA¥4) .................. This is true when reading is
greater than +1.9999 Vdc or
less than —1.9999 Vdc. 3-state
latch enabled by pin A11.
Underrange Qutput
(PInA1S) ...........o.oae. This is true when the magnitude
of the reading is less than 1800.
OUT OF RANGE and
OVERRANGE may be used to
drive auto-ranging circuitry
extarnal to the D.P.M. Three-
state latch enabled by pin A11.
..... The E.O.C. output is high
during a conversion (fan out 2%,
TTL loads).

E.O.C. Output (Fin B11)

Data Ready
(PmB12) ................. The DATA READY is a
short pulse (10 4S) which is
produced 10 uS after the data is
valid in the D.P.M. |atches. It
may be used to trigger a printer,
to load external latches, or to
interrupt a computer.
+5V (Pin B14) and Digltal
Common(PinB15) ......... These connections duplicate
+5V IN and POWER COMMON
on the Analog Connector.

BCD QUTPUT
Format ....................

Fanout ....................
LogicControls .............

D.C.Powerin ..............

. BCD outputs 3-state, gatable in

4-bit groups, full parallel output
available.

. 2%, TTL loads
.EO.C. pulse, “Data Ready” (Print

Pulse), Overrange, Underrange,
Cut of Range, PLUS/MINUS
Polarity OUT, and RUN/HOLD.

.+5Vdc, regulated (+5%), @380

mA typical, 500 mA maximum

D.C.PowerQut ............. +13.5 Vde, 5%, @ +20 mA,

Calibration

unregulated, for external signal
conditioning.

................. A multiturn screwdriver pot

{rear-panel mounted) adjusts
the full scale reading (gain}.
Zero is automatic (autozeroed).
Suggested recalibration in

PHYSICAL-ENVIRONMENTAL
Low-ProfileCase ........... Interchangeable with other
Datel cases.
Qutline Dimensions ......... 2.53"W x 3.25"D X (0.94"H
(64,3 82,5X 23,8 mm)
......... 2.562"W X 0.969"H (minimum)
(65,1 X 24,6 mm)
MountingMethod ........... Through a front panel cutout
secured by brackets and two
removable side case screws.
Panel thickness 0.62" (15,9

Cutout Dimensions

mmj}.

Weight ..................... 4.1 oz. (116 grams)
Connectors ................ Dual 15 pin, 0.1" centers
Mounting Position .......... Any
Operating Temperature

Range .................... 0to +50°C
Storage Temperature Range -25to +85°C
Alitude .................... 0 to 15,000 feet (4600m}

DM-4100D

stable conditions is 90 days.

Relative Humidity ...........

20% to 80%, non-condensing

Ordering Information

RN-3100/4100:

DM-4100D-1: +/- 2Vdc Input Range (Supplied With Free Connector)
Range-Change Accessory Kit for DM-Series Meters




DM-4100D

3-STATE BCD OUTPUTS,

4%

DIGIT,

LED DISPLAY PANEL METER

PANEL MOUNTING

USEA S FRON

WHIFH CUT OUT ——___ <

LOW PROFILE
PANEL METER

BLOCK DIAGRAM

T PANEL

BRA(‘KET SLOTS
-="7 12 PAIRS

"o L BRACKETS
INSERT BRACKETS 11 PAIRI AND SCREWS

AND ROTATE FORWARD

USER'S
FRONT PANEL

OUTLINE DIMENSIONS

HARDWARE
4 ™~

2,53
| (64.3) PIN1
_____ EDGE
o CONNECTCR
3.340
REMOVABLE [1:5]

PANEL MOUNTING

r 1l

0157 {4) ;Fops:;n:f;égr
— 8 — /
— | ( i
L ZHZICE 1 01 oLq
CEHCHZHIND (@36} | ‘-'j-_f”
i 5o oy —
292 . ,
(742} ! 5&5& -

SINGLE MOUNTING CUT QUT

MIN. 2662
(65,1

|

MiN. 0.868
(24,61

PANEL TH|CKNESS
062 TQ0.628
(1.6 TO (15,9}

INCHES (MM)

ANALOG AND POWER CONNECTOR

. j[ﬁ J2 (BOTTOM)
: 20mA MAX — PWR ANA N - .
oM oM i \—- i ! i i
<135y 138Y -5y DISP @ ANA HI (arh POLARITY REE  REF. 41:3; ISP oF DEC.FT DEC.PT DEC PT. DEC PT
o/\ ouT ENABLE N L>_< ENABLE 1N QUT  MOBEIN TEST COMMDN 12345 12345 12348 17345
23 gy (s NG BE\ @ @ @ Q‘D QHJ ‘/AM‘I rﬁﬂa' \/AE;" As 1
- I | CONVERTER AND DISFLAY BOARD ___ T s T
| [ ! [ - . 43
i — il ]
i :N‘f . - L . S -
| f aND P DECODER: DRIVER H - ey S
! / )
. {10 RUN._ BCD LED DISPLAY
T SOLDER GAP 1 HOLD ! DATA
SN S S s Y e N
% H 4+ 4 DC:DC CONVERTER AND % ¢
i INTERFACE BOARD . :
i  ococ i
CON | - L
VERTEH
— j : s — . R —
: . i -
!
‘ TIMER 3STATE  BCD  DATALATCH
! T T T l T ‘
B H \
A | L |
‘ RS CRECERCEC (=)
B4l ‘Bl (B (B12)  (B1a) (A {aral {ag} . !
(it D i ) falF L ga) (8 ; ) wg (m (a3} (s
‘E’;‘V D\LK‘J ED.C DATA  RUN.  ENABLE PLP%SLA!\;:INTYU§ UNDER ENABLE BCOD BCD  ENABLE BCo BCD E'\IIOAZLE B?COD BCO ENABLE BCD ECD
COM  0OUT  READY HOLD 10K 1TV~ RANGE 1K 8K 100'S 200 - BD 1" H 8
R B @) O GOENEC EECORRNC
HCD QuT BCD 8CD 8ED BCD BCD BEO BCD BCD
10K oF K 4K 100 400 1 40 . 1 a
A AND Ry ARE USER gsﬁs\fT —_ - —t ey v ——— e " Y B
INSTALLED RANGE CHANGE 1000'S DIGIT OUT 100°S DIGIT QUT 0°5 DIGIT OUT :
OR 18;) CURRENT SHUNT HT ou s DiGITouT
HESISTORS ACD 10K AND

AUX QUTPUTS

J1(TOP)

DIGITAL INTERFACE CONNECTCR




3-STATE BCD OUTPUTS, 4%

DIGIT,

LED DISPLAY PANEL METER

DM-4100D

(REAR VIEW)

‘ DM-4100D INPUT-OUTPUT CONNECTIONS

{This view shows DPM turned on its side.)

BOTTOM BOARD (J2)
ANALOG AND POWER CONNECTOR

1818 JO Wwonog

A {Lower) P;” B (Upper)
~— Ref. Cut 1 [ Ref. In
— Analog Common | 2 | Analog Common
No Etch 3 | No Etch
No Etch 4 | No Etch
Keyway: > - Keyway
No Etch 5 | Ana. Hi In
No Etch & | No Etch
Display Test 7 | No Etch
D.P. 12345 8 | Polarity Enable
DP 12345 9 | 4%,/3%, Mode
D.P.12.345 10 | No Etch
D.P 12345 11 | —13.5V Qut (20mA)
D.P. Common 12 1 +13.5V Qut (20mA}
No Etch 13 | Power Common
—— Power Common |14 {45V In
No Etch 15 [ Display Enable

User must externally wire
Analog Common to Power Common

{

3

CAUTION: CMOS Inputs.
Avoid damage from static discharge.
Handle only with ground protection.

T

OTHER VOLTAGE AND CURRENT RANGES

Component Locations; bottom board, J2 Connector

R1, R2 ARE USER-
SUPPLIEC ATTENUATION
RESISTORS w,

FULL SCALE (GAIN}
ADJUST POTENTIOMETER

Input
Voltage,
+1.9999V,
Across B2
and B5

User-supplied
connection to
Power Common
necessary to
enable """ on
Display

User-supplied
jumper, B14
to 815,
necessary to

TOP BOARD (J1)
DIGITAL INTERFACE CONNECTOR

Pin
A (Lower) # B (Upper)
Enable 1's 1 [ Enable 100's
BCD 1 2 {BCD100
Keyway > - Keyway -
BCD 2 3 | BCD 200 S
BCD 4 4 | BCD 400 o
BCD 8 5 | BCD 800 "g"
Enable 10 6 { Enable 1K @
BCD 10 7 |BCD 1K §
BCD 20 8 | BCD 2K
BCD 40 9 | BCD 4K
BCD 80 10 | BCD 8K
Enable 10K 11 |EO.C.
BCD 10K 12 | Data Reagy
Plus/Minus Out 13 | Run/Hold
Qut of Range 14 | +5V In F—-1
Underrange 15 | Digital Common |- i
|
b
o
___________________ 1
—t

Normal External Connections Are Shown

NOTES: 1.

2.

3.

Dashed lines indicate connections internal to the
DPM.

All BCD outputs are 3-state, enabled high, and can
drive 2% TTL loads. 74LS295 3-state latches are used.
+13.5V QUT are £20 mA max., and are not current
timited. Sustained overloads or short circuits can
result in damage to the meter's DC-DC converter.

* Refer to DATEL RN-3100/4100 Range-Change
Accessory Kit data sheet for detailed modifica
tion instructions and R1& R2 locations.

N

OREN SGI ——

(ETCH SIDE OF P 1c 2
BOARD} WITH =
SOLDERING +
1RGN WHEN
INSTALLING -
AESISTOR AT
A1SGI 15
PARALLEL
WITH R1 H
l T3 :;‘ ‘ Ics
+*|
-
2

b

I xcs
A re |
I B R B ® "8 2 = o 3
z i
GOESTO J2 CONNECTOR 1 - w
L B 7 A - T A T

;)

TR

- R%1 |-
+rm |

-
¢
o DECIMAL POINT
F$ AANGE i 2 (ALL ON LOWER 12 CONNECTOR)
2y Shart Solder Gap Omut Al11p A12
B 3 20V 10 M0 1.1 M2 A10 10 A12
20V 91 M0 1M A0 to A12
P 1200V 10 MO 100 KD AQ o A12
- (az +1000V 10 M 10 Ki2 Ad tg A2
_ +20 uA Shorl Salder Gap 100 KN A10 10 A12
N 200 uA Short Solder Gap 10K A8 to A12
! =2 mA Short Solder Gap 1KO Al110 A2
o =20 mA Short Soider Gap 1900, 1/2w? AlQ o ALZ
| =200 mé Short Solder Gap 100 1w2 Ad o AT2
© .ﬁ A1 and AZ are user-installed attenuation or {R2} shunt resistors. Be-

fore installing resistors at R, apen solder gap with a hot soldering
iron on etch side of board. Note that, if A1 is later removed, user must
close solder gap by soldering across it.

R1 and R2 for voltage ranges are RNBQC except "RN70C.

Note 1:
These ranges require adjustment of pot, RS, for accurate reading.

Note 2:

10004 W and 1001W resistors should be 1% tolerance. metal
film. or wire wound with tempco better than 100ppm/”G. These
may not fit flush 1o the board




DM-4100D 3-STATE BCD OUTPUTS, 4% DIGIT, LED DISPLAY PANEL METER

DM-4100D INTERFACE WITH DPP-Q7 THERMAL PRINTER

The DM-4100D may be connected directly to Datel-intersil's DPP-Q7 Miniature Printer to form a
functional data logger. The required connections are shown below.

cx/PBAAERATEERARAEY oo OARAERANERERRES

PRINTER

i alaawmjaupmﬂ g ¥ o0

DM-41000 - B ‘ . [_ ————— PUSH TO MEASURE & PRINT
LoP BOARD L1 : = D ’ E| D D |;l U ’ “H BJ;Q D

DIGITAL INTERFACE

R el

Notes:

1. Leading zero suppression on the printer may be activated by grounding printer pin B4 ¢n connector
Ct (join B4 to A4 on C1).

2. To select the desired decimal point on the printer, ground all unused decimal points to C1 pin A4. Only
the unconnected decimal point is enabled.

3. The Run/Hold input on the D.P.M. can be used to trigger a Measure/Print cycle. A logic input or con-
tact opening can be used (no debounce is necessary). Leaving the Run/Hald open or high will cause
the system to free run at about 3 measurements per second.

TIMING DIAGRAM

NEXT
2 AVAILABLE Pia
CONNECTOR _ —-\ le—  3004SEC MIN CONVERSION 5620
HOLD Sy Sy s / S R e ey
el ‘J iy, i BONTCARE /77710 L1 e
.@ |
I
EOC i ! 180MS MAX. —+110u8 l—
ouT) I 60mS -F 60mS MIN. ———1 —J !.._}.7 .
s e s e T ____T"_T -
- f
A 4 | PERIPHERAL

END DATA INTERFACE

START
PRINT CONVERSION CONVERSION 'VALID ADAPTER
COMMAND 1068 {PIA}
touT) » | cpi PARALLEL

POAT ON

3-STATE
ENABLES
IN

®
\

MICROCOMPUTER
\,——‘ 30ns MAX

BCD
DATA QUT >
'\ HIGH IMPEDANCE STATE
- LOW IMPEDANCE STATE -

(BCD OUTPUT ENABLED)

“A MOTOROLA 6820 PIA IS SHOWN FOR ILLUSTRATION

OTHER INTERFACE METHOD'S MAY ALSO BE USED.
TIMING DIAGRAM IS NOT TO SCALE

This appiications information shows typical suggested circuits to illustrate design examples. Since Datel-Intersil has no control aver the selection, mounting, interconnection, fabrication
and environmental factors of external apparatus and components to this product, specific performance cannot be warranted. This information is believed to be accurate and reliable. No
responsibility is assumed for any errors or omissions. Nor does Datel-Intersil. tng. assume responsibility for the use of such information or for any infringement of present or future patents or
other third party rights resulting from such use. No license is granted by implication or otherwise under any patent. patent rights, or otherwise of Datel-Intersil, Inc. Prices and specifications
are subject to change without notice.




3-STATE BCD OUTPUTS, 4% DIGIT,

LED DISPLAY PANEL METER

DM-4100D

APPLICATIONS

INTRCDUCTION

The DM-4100D may be used to interface with a variety of mi-
crocomputers, thermal printers, data loggers and so on. The
discussion below of DM-4100D BUS INTERFACING provides
the general information necessary to any application in which
the BCD data from the DM-4100D will be used. Reference
should also be made to the BUS INTERFACE BLOCK DIA-
GRAM on page 8.

A specific interface is also given, as an example: the Motorola
6800/6502 P.ILA. INTERFACE. The diagram and notes de-
scribe interconnection of the meter with this particular Mo-
torola microcomputer.

Similar connections with other microcomputers are possible,
but are beyond the scope of this data sheet.

DM-4100D BUS INTERFACE

In order to fully impiement a typical interface between the
DM-4100D and a microcomputer, three functions must be
considered. The first function is to start A/D conversion inthe
DPM. The second function is to recognize that the DPM is
ready to transfer valid output data. The third function is to
transfer this data.

The microcomputer has two common methods to output start
signhals to the DPM and two methods to input End of Conver-
sion {Data Valid) signals into the computer. The DPM’s start
signal can be supplied from a parallel port output onthe com-
puter. This port output line is latched and separated from the
other busses of the computer and has TTL drive. If the port
method is not desired, the start input may be derived from the
address decoder technigue to be used later in the data trans-
fer section.

The two methods to input the EQC signal from the DPM are
the parailel port and an interrupt input line to the computer.
The port method is straightforward in that the user's operat-
ing program for the computer periodically scans (“polls”) an
input bit on the computer's parallel port which is connected to
the DPM’s EOC output. When the EQC port bit goes low
{true), and the polling routine discovers this, the program
jumps to a routine which transfers the DPM's BCD data. The
only problem with the polling routine method is that excessive
computer time (and lost efficiency) might be dedicated to
sampting the port bit. If sampling is done less often, valid BCD
data could sit ready for an excessive time, thereby lowering
the total data acquisition throughput, if that is important (it
may not be important in many applications with slowly-
varying data).

The interrupt method is more efficient if throughput is at a
premium. Interrupt involves a separate line or lines to the CPU
which getimmediate attention when the interruptis set. There
are two types of interrupts found on microcomputers. The
less common type found on some controller-type micropro-
cessors requires only a momentary pulse to set the interrupt.
This interrupt type is ideal for a pulse version of the EOC Out-
put called the Data Ready Qutput (pin B12) which is supplied
on the DM-4100D.

The more conventional interrupt input requires a handshake
procedure as follows: The interrupt input is set and the CPU
detects it as fast as possible, given the preselected priority
which you, the programmer have written into the software.
The CPU responds with an Interrupt Acknowledge (INTA)
QOutput which is intended to clear the original interrupt and
avoid retriggering that same interrupt until its function is per-
formed. Since INTA must clear the interrupt, an additional ex-
ternal flip flop is required or other method since the DPM’s
EOC Output cannot be externally reset. Some external inter-
face circuitry may be needed in any event, so the flip flop will
be easy to add.

Once the EQOC is detected, either through the polied port or
interrupt, it is time to take the data. If the user has persisted
with a parallel port so far it may be tempting to tie all 20-odd
bits to the rest of the parallel port, assuming a Peripheral In-
terface device or Peripheral Interface Adapter (Intel 8255 or
Motorola6820) are used. This simplifies matters but sacrifices
the great advantage of the 3-state BCD data outputs which is
that one data bus can share several DM-4100D's, depending
on distance, loading, etc.

A more elegant method is to wire up the DM-4100D's data out-
puts in three parallel groups of eight bits {(assuming an 8-bit
microcomputer). Thus, two decades (8 bits) of BCD data may
be strobed onto the bus simultanecusly by wiring their 2 Ena-
ble Inputs together and by toggling these paired Enables in
1-2-3 sequence to strobe out each 2-digit byte. Using this
method, three 8-bit bytes completely transfer 4%, decimal dig-
its plus signs and flags.

The Enable inputs are supplied by the computer's CPU and
are derived from the memory bus. The Enables may be treated
either as 1/O Addresses or as Memory Read locations (so
called memory-mapped architecture). In either case, the CPU
sends an address down the memory bus. An external address
decoder is used to create a single pulse input to each Enable
input pair by first ANDing the decoder output with either the
1/0 Read Command output or Memory Read Command Qut-
put from the CPU. While this pulse input enables the BCD
data gates, the CPU's data bus reads these BCD data bits and
routes them to the accumulator. From there they are routed to
memory for further processing accoerding to the user’s pro-
gram. If this decoder method is used, it will be noted that the
program instruction which moves BCD data from the DPM to
the CPU isan I/O Read command: INN, in 8080 assembly lan-
guage, for example. It will use the 1/O Read Command Output
line (IORC) from the computer. The complementary instruc-
tion, OUT N may be used with the identical address to start
A/D conversion in the DPM, as discussed earlier. If start is
used this way, the I/0 Write Command (IOWC) Output will be
ANDed with the decoder’s output to create a start pulse.

With the appropriate address decoder circuit, successive IN N
instructions will be physically routed to ascending sets of
paired Enable inputs. For example, (in 8080 language)

IN N+0
STA M40
IN N+1
STA M+1
IN N+2
STA M+2

will completely strobe out 41/, digits, signs and flags intothree
successive memory locations. Since the next data sample will
write over the previous data, M+0, M+1 and M+2 should be
thought of as temporary scratchpad intersample storage and
full data manipulation should occur between samples.
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The diagram below indicates wiring between the DM-
4100D and a Motorola Peripheral Interface Adapter.
Please note that an external 74L5138 decoder is speci-

fied: this permits both 3-state control lines, and BCD
data lines, to interface on a single port of the P.LA. If
preferred, the P1.A’s B port may be used, and the de-
coder omitted.
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e RUNHDLD™

DIGITAL COM
\

5V Y2A
Notes FROM ¢
1) Forinterrupt at end of conversion, connect B12
to CA1 & program PIA to negative or positive
edge.

Due to auto-zero, E.O.C. will go high approx.
60mS after initiation of conversion of RUN/
ROLD. E.O.C. will remain high fora minimum of
60mS for zero analog input, to 180mS for =+ full
scale. H polling of the EO.C. isused as check on
valid data, the polling sequence should not
commence until 100mS after initiation of con-
version. (If the DM-4100D is operating in 3%
digit mode these times are + 10.) Due to demulti-
plexing of data internally in the DM-4100D ap-
proximately 10mS (1mS) should be allowed af-
ter E.O.C. goes low before transferring data.

2)

B14 | +5v POWER'™

3} To initiate a conversion RUN/HOLD should be
pulsed high for a minimum of 3004S. Additional
RUN/HOLD pulses after initiation of conversion
until E.O.C. goes low will have no effect. If RUN/
HOLD is held high continucusly, DM-4100D will
perform conversions continuously at about 3
conversions/sec. (4% mode} or 30 conversions/
sec. (3% mode).

5V @ '» A may be derived from the uC buss if
power supplies have capacity. The DM-4100D in
turn provides +13.5V power which may be used
to power input signal conditioning circuitry e.g.
Datel AM-435 instrumentation amp &/or input
multiplexer e.g. Datel MX1606/MXD807.
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