ANALOG .P-Compatible 10-Bit High-Speed
DEVICES A/D Converter

ADC-910

FEATURES allow direct connection to an 8-bit data bus in an MSB byte of
8 bits and an LSB byte of 2 bits. A command register with

® Includes Clock, Reference, 3-State Buffered Outputs o c ‘ -
® FastConversionTime ............................ 6us read/write inputs and 3 Chip Select inputs to control the 10
e Fourlnput Ranges . . +/-2.5V, +/-5.0V, +5.0V and + 10.0V data lines is included. Interrupt enable, start conversion and
e 1/2LSBINL bipolar/unipolar mode selection are controlled by the data
e No Missing Codes Over Temperature bus. The use of high-speed Linear Differential Logic resuits n
* Low ESD Sensitivity Due to Rugged Bipolar Processing in fast (6us) conversion time and low power dissipation.
® Software Programmable Unipolar/Bipolar
® Easily Interfaced to 8 and 16-Bit uP Bus PIN CONNECTIONS
e Available in Die Form
Ro[7] e e Bkl
ORDERING INFORMATION{ wr[Z] ) sz
PMI MODEL NO. TEMPERATURE RANGE o ”m Gl %] T
ADCO10AT" s 1%5] Cevk
ADCS10BT" ~55°C/+125°C wse)so [ 2] T
ADGO10ET . . 81 [¢] 3] v-
e o ).
O oy ANALOG
ADCS10HT 0°C/+70°C :% %} SND
IN A
* Fordevicesp din total iance to MIL-STD-883, add /883 after part 85 [0 o] vin e
number. Consuit factory for 883 data sheet. 86 7 <] comP
t  Burn-in is available on commercial and industrial temperature range parts in OFFSET
CerDIP, plastic DIP, and TO-can packages. 87z 7] Vrer 0UT
B8 [13 176] Ve ADIUST
{MSB)B9 |14 15 | V+
GENERAL DESCRIPTION
The ADC-910 is a 10-bit A/D converter designed specifically 28-PIN HERMFT'C DIP
for interfacing with microprocessors. 3-state data outputs (T-Suttix)

SIMPLIFIED SCHEMATIC
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ADC-910

ABSOLUTE MAXIMUM RATINGS
Operating Temperature Range

ADC-910AT/BT .......ccvinvinnnn... -55°C to +125°C

ADC-Q10ET/FT ... .oiiiiiinieins ~25°C to +85°C

ADC-G10GT/HT ... ..., 0°C to +70°C
Maximum Junction Temperature (Tj) 175°C
Storage Temperature Range ............ -65°C to +150°C
Lead Temperature (Soldering, 60sec) ............. 300°C
Supply Voltage (V4] ...oooiiieiiiiiiiiiiieii e 6V
Supply Voltage (V=) .......oiniiiiiiiiiiiiii e, 6V
B o Y R 12v
Logicinputs ... ... il +6V, -0.3V

Logic Outputs (in 3-state) .................... +6V, ~0.3V
WINA «oenvm e e e iniaaaeans 15V
WINB < cvrveeteeecnm et aananees e 7.5V
Reference Inputs ........cciiiiiiiiiiiiiiiannnnna, 3.0v
Digital Ground to Analog Ground Voltage ........... 0.5V

PACKAGE TYPE 8, (Note 1) 8 UNITS

28-Pink ic DIP (T) 50 7 CW

NOTE:
1. 8, is specified for worst case mounting conditions, i.e., e‘. 4 i8 specified for
device in socket for CerDIP package.

ELECTRICAL CHARACTERISTICS at V+ = 5V, V- = -5V, Vggg = 2.5V, foLk = 0.5MHz; T4 = -55°C to +125°C apply for

ADC-910AT/BT, unless otherwise noted.

ADC-910AT ADC-910BT
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
integral Nonlinearity Ta=25°C - — 1/2 - —_ 1
IN

(Note 3) L Ta = Full Temp. Range — ot 3/4 —_ - 1 Lse
Gain Drift External Reference — - 25 - - 30 o

(Note 1) TCGrs Internal Reference — - 40 - - 50 ppm FS/°C
Reference Line Regulation 4.75V < V+ < 526V — - 500 — - 600 nv/NV
Positive Supply Current I+ - 30 40 - 30 40 mA
Negative Supply Current - - 50 60 e 50 60 mA

ELECTRICAL CHARACTERISTICS at V+ = 5V, V- = -5V, Vggr = 2.5V, fc Lk = 0.5MHz; Tp = -25°C to +85°C apply for

ADC-910ET/FT, unless otherwise noted.

ADC-910ET ADC-910FT

PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Integral Nonlinearity Tp=25°C — - /2 - - 1

(Note 3) INL Ta = Full Temp. Range — - 1/2 — — 1 Lse
Gain Drift External Reference - — 20 - - 25

T FS/°

(Note 1) CGrs Internal Reference - = 35 - - 45 ppm FS/°C
Reference Line Regulation 4.75V < V+ < 525V — — 500 - - 600 wV/V
Pasitive Supply Current I+ - 30 40 — 30 40 mA
Negative Supply Current - - 50 60 - 50 60 mA

ELECTRICAL CHARACTERISTICS at V+ = 5V, V- =
ADC-910GT/HT, uniess otherwise noted.

-5V, VRer = 2.5V, foLk = 0.5MHz; Ta = 0°C to +70°C apply for

ADC-810GT ADC-910HT

PARAMETER SYMBOL CONDITIONS MIN  TYP MAX MIN  TYP MAX UNITS
Integral Nonlinearity Ta=25°C — it 172 - -_ 1

{Note 3) INL Ta = Full Temp. Range — - 3/4 - -_ 1 Lse
Gain Drift External Reference _— 10 - — 10 o

(Note 1) TCGrs Internal Reference - 25 - — 25 ppm FS/°C
Reference Line Regulation 4.75V < V+ < 5.25V - 300 — - 300 - M7’
Positive Supply Current + — 30 - - 30 - mA
Negative Supply Current - —_ 50 -_ - 50 — mA
2-820 ANALOG-TO-DIGITAL CONVERTERS REV. B
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ADC-910

ELECTRICAL CHARACTERISTICS at V+ = 5V, V- =-5V, Vrgr = 2.5V, fc .k = 0.5MHz; T4 =25°C, unless otherwise noted.

ADC-910AT/ET/GT ADC-810BT/FT/HT

PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN  TYP MAX UNITS
Resolution N T = Full Temp. Range 10 — — 10 — — Bits
Resolution for which Ta = Full Temp. Range (Notes 2, 3) 10 — — 10 - — Bits
No Missing Codes Guaranteed
Gain Error Gese Vaer = 2.500V (Notes 2, 3) — — 4 — — [ LSB
Unipolar Mode
V; Ta=F . - — 1/2 — - 1 LSB
Offsst Error '2sE A= Full Temp. Range /
Bipolar Mode
- - 1 — —-— 15 LsB
Offset Error Vose
Bipolar Mode Zero-
TCV, Ta= Full Te .R e (Note 1 - -_— 1 —_ — 15 LSB
Scale Offset Drift zs A= Full Temp. Range ( )
Analog {nput impedance Rina Pin 20 35 5 8 35 5 8 k)
Analog Input Impedance Rins Pin 19 175 25 4 175 25 4 ki)
Reference Input Resistance RRer Pin 22 175 2.5 35 175 25 35 k)
Reference Voltage Cutput VgeeOUT Pin 17, Untrimmed 245 250 255 2.45 2.50 2.55 v
Reference Voltage Ry = 10k02 +40 _ _ +40 _ _ myv
Trim Range
Reference Output 1mA <t <5mA, _ _ 15 _ 15 mV/mA
Load Regulation Ta = Full Temp. Range ) )
Positive Power
+P 4.7 . - - 1/2 — =
Supply Sensitivity 55 5V ta 5.25V 172 LSB
Negative Power
-P. —4.75V to -5.25V _ - 172 - — 172 Ls8
Supply Sensitivity &8 °
Conversion Time Tc fok = TMHz (Note 4) — — 8 — 6 — us
Conversion Time Te foLk = 0.5MHz (Note 5) — — 12 — 12 - us
Digital Input High VinH Ta = Full Temp. Range 20 —_ — 2.0 — — v
Digital Input Low VinL Ta = Full Temp. Range — — 0.8 = —_ 0.8 v
Digital input Current LiNH Ta = Full Temp. Range - 0.4 1 —_ 0.4 1 uA
Digital input Current LI Ta = Full Temp. Range — 10 20 — 10 20 uA
lon = —4004A,
igital i v, Ot . . - 4 . -
Digital Output High oH T, = Full Temp. Range 2.4 37 2 3.7 v
. loL = 1.6mMA,
I t — 01 0.4 - 0.1 4
Digital Output Low VoL Th = Full Temp. Range 0 v
Digital Output Current lon Vo = 2.4V -400 — - -400 - — BA
Digital Output Current loL VoL = 0.4V — — 1.6 — — 16 mA
Three-State
i T, = Full Temp. R — 1 —
Output Leakage oz A ull Temp. Range 5 0 5 10 uA
NOTES:
1. Change in 25°C value from 25°C to TmMin ©F TMax-
2. Tested in the 5V unipolar mode at 6us conversion time.
3. Tested in the =5V bipolar mode at 12us conversion time.
4. Applies to 5V input unipolar operation; see Figure 1 for connections.
5. Applies to 10V input unipolar operation, and +5V/+10V input bipolar
operation; see Figure 1 for connections.
REV. B ANALOG-TO-DIGITAL CONVERTERS 2-821
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DICE CHARACTERISTICS

DIE SIZE 0.131 X 0.221 inch, 28,951 sq. mils
(3.33 X 5.61 mm, 18.68 sq. mm)

1. RD 8. B3 15. V+

2. WR 9. B4 16. Vper ADJUST
3. CS3 10. BS 17. Vagr OUT

4. DIGITAL GND 11. B6 18. COMP OFFSET
5. BO (LSB) 12. B7 19. Vive

6. B1 13. B8 20. ViNa

7. B2 14. B9 (MSB) 21. ANALOG GND

- Lok
. CLOCK INPUT

CS2
Csi
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WAFER TEST LIMITS at V+ =5V, V- = -5V, Vggr= 2.5V, and T4 = 25°C.

ADC-910G
PARAMETER SYMBOL CONDITIONS LIMIT UNITS
integrai Nonlinearity INL 1 LS8 MAX
Differential Nonlinearity DNL 1 LSB MAX
Gain Error Gese Vger = 2.500V 6 LSB MAX
Unipolar Mode
Offset Error Vzse 1 LSB MAX
Analog | t
nalog inpu Rina Pin 20 35/8 KO MIN/MAX
Impedance
Reference Input
" p Rper Pin 22 1.75/4 k(X MIN/MAX
Resistance
Reference Voltage VaerOUT Pin 17, Untrimmed 2.45/2.55 V MIN/MAX
Output
Positive P
ositive Power Supply +Pgg 4.5V to 5.5V 172 LSB MAX
Sensitivity
N i |
egative Power Supply ~Pgs ~4.5V to-5.5V 12 LSB MAX
Sensitivity
Digital tnput
20 V MIN
High Vinw
Digital Input Vine 0.8 V MAX
Low
igi 1
Digital Input hinn uA MAX
Current Iine 20
Digital Output
v lon = —400uA 24 V MIN
High OH OH M
Digital Output
V, lop = 1.6MA 0.4 V MAX
Low oL oL
Digitat Qutput lon VoH =24V -400 uA MIN
Gurrent lot VoL = 0.4V 16 mA MAX
Three-State
I 10 A MAX
Output Leakage oz .
Positive Supply + 40 mA MAX
Current
Negative Supply - 60 mA MAX
Current
NOTE:

Electrical tests are performed at wafer probe to the limits shown. Due to variations in assembly methods and normal yield loss, yield after packaging is not
guaranteed for standard product dice. Consult factory to negotiate specifications based on dice lot qualification through sample lot assembly and testing.

TYPICAL ELECTRICAL CHARACTERISTICS at V+ = 5V, V- = -5V, Vggr = 2.5V, and T = 25°C.

ADC-910G
PARAMETER SYMBOL CONDITIONS TYPICAL UNITS
. . fcik = 1MHz, 5V Unipolar Mode 6
Conversion Time Te tork = 0.5MHz +5V Bipolar Mode 12 s
REV. B ANALOG-TO-DIGITAL CONVERTERS 2-823
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BURN-IN CIRCUIT
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APPLICATIONS INFORMATION

CIRCUIT OPERATION (Refer to the Simplified Schematic)
The ADC-910 uses a successive approximation type A/D
conversion routine. When a start command is received by the
command register, the SAR, DAC and comparator begin a
bit-by-bit trial against the analog input voltage. When ali ten
bits have been tried, the ten data outputs of the SAR will
contain a 10-bit digital representation of the analog input
voltage.

When the conversion is complete, a read command and a
chip selection will output the data through the 3-state output
buffers. Selecting CS1 will output the eight MSBs (the high
byte) and selecting CS2 will output the two LSBs (the low
byte). Selecting both CS1 and the CS2 will cause all ten data
bits to be output through the 3-state output buffers.

When the conversion is complete, the SAR sends an end of
conversion (EOC) signal to the command register, which

2-824 ANALOG-TO-DIGITAL CONVERTERS

turns on the interrupt output open-collector NPN transistor
(INT), providing the interrupt disable bit (INE) is set to “0".
The EOC signal is also multiplexed into the input of the
3-state buffer for bit 9 (B9). Also, at this time, the overrange
signal appears at the SAR output and is multiplexed into the
input of the 3-state buffer for bit 8 (B8). These two bits of
information comprise the status register, which is multi-
plexed to the data bus with a read command and a selection
of CS3.

Unipolar/bipolar mode selecticn and the enabling/disabling
of the interrupt output is done when the start of conversion
command is entered. in the unipolar mode, the lygg current
source is turned off. For bipolar mode operation, the Ipysg
current source is applied to the summing mode of the
comparator. This provides the proper offset of Iysg to do a
bipolar conversion.

BASIC CONNECTIONS (Refer to Figure 1)

Power Supply Connections: The ADC-910is operated on 5
volt power supplies. +5 volts is applied to pin 15and -5 voltsis
applied to pin 23. These lines should be bypassed near the
device with a 0.1uF capacitor in parallel with a large value
capacitor such as 10uF.

Analog and Digital Ground: Separate analog and digital
grounds are provided to maintain optimum noise rejection.
Care should be maintained to insure that digital switching
noise is not introduced into the analog ground line. This can
be accomplished by making the final ground point as close
(physically and electrically) as passible to the analog ground
pin of the ADC-910.

Analog Inputs: There are two analog voltage inputs to the
ADC-910. V|y a (pin 20) accepts input signals between O volts
and + 10 volts in the unipolar mode and between -5 volts and
+5 volts in the bipolar mode. V |y g (pin 19) accepts input
signal levels between 0 volts and +5 voits in the unipolar
mode and between —2.5 volts and +2.5 volts in the bipolar
mode. The input resistance is nominally Sk(lfor Viyaand 2.5k
for Vin . The comparator offset pin (pin 18) is left open when
using Vin a and is tied to analog ground when using Viy g

REV. B
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FIGURE 1: Basic Connections
+
ADC-910 T Cpypass
" 5 v =
B9 Ve
13) 6g Vi a 22— V) 10V RANGE)
- Vi g F2———o0 V) (5V RANGE)
i1
SWITCH OPEN FOR
pata | es orrene “’—o/ 010V INPUT RANGE.
LINES 9 17 SWITCH CLOSED FOR
i bt VRer OUT 05V INPUT RANGE.
e L) Vger IN
b\ ] 6 %
o] 2 VRer ADJ S0ke
—] B >
5 2
s L o
| v
INT
EMICROPROCESSOR DIGITAL |4
IRQ GND
O cun 2 0 +5V —l—
-] 25 =
7O MICROPROCESSOR | °° Cork
RD OUTPUT 1
800pF — FOR INTERNAL CLOCK.
-— v-B _sy  FOR EXTERANAL GLOCK,
TO MICROPROCESSOR [ R Res) CONNECT PIN 25 TO V-
WR OUTPUT
28 127 (3 $ Cgypass
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ADDRESS BUS aridiad

FIGURE 2: Start Conversion and Operating Mode Selection
(Write Mode WR = “Low”, CS3 = “"Low")

MSB LSB
BS BS B7 Bé 85 B4 83 B2 B1 BO
Interrupt Unipolar/ Start
(Disable/) ( Bipolar ) ( Bit )
Enable Select
Start Conversion,
X X X X X 0 0 1 X X Bipolar Mode,

Interrupt Enabled.

Start Conversion,
X X X X X 1 1 1 X X Unipolar Mode,
interrupt Disabled.

X =“Don’t Care”

FIGURE 3: Reading Data and Status
(Read Mode RD = “Low”)

mMSB LSB
89 B8 B7 86 as B4 B3 B2 B1 BO
B9 B8 B7 B6 B85S B4 B3 B2 3- 3- CS1="Low"
Data Data Data | Data | Data | Data Data Data State | State Read High Byte
L High Byte
3- 3- 3~ 3- 3~ 3- 3- 3- Bt B0 CS2 =“Low"
State State State | State | State | State | State | State Data | Data Read Low Byte
L Low Bylo—]
Busy | Overrange 3- 3- CS3="Low"
Bit Bit I X ] X | X | X ] X I X I State [ State ] Read Status
L[ 1 = Overrange
0 = Within Range
1= Busy
@ = Conversion Complete
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FIGURE 4: ADC-910 Timing Diagrams
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Voltage Reference: The voltage reference for the ADC-9101is
nominaily +2.5 volts. To use this internal reference, the
reference output pin (pin 17) should be tied to the reference
input pin (pin 22). Adjustment of the reference voltage may be
done by applying a 10k trimmer between the reference

2-826 ANALOG-TO-DIGITAL CONVERTERS
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output and analog ground with the center tap wiper tied te the
reference adjust pin (pin 16).

To use an external reference with the ADC-910, simply apply
it to the Vggr input pin (pin 22). This voltage should be
bypassed to analog ground with a 0.01uF capacitor.

REV. B
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Clock: For internal clock operation, the external capacitor
(CcLk) sets the conversion rate. The conversion rate graph
provides the relationship of Cck and temperature to con-
version rate. The C¢k capacitoris connected between Cck
(pin 25) and the V- supply (pin 23}, see Figure 1. The clock
input (pin 26) is connected to the V+supply {pin 15). Internal
clock operation exhibits a conversion time variation from
device to device for a given Cg g, due to capacitor and
internal resistor toierances of the basic R-C oscillator. For
operation at the upper frequencies of 0.5 and 1MHz, an
external clock input is recommended.

For external clock operation, no clock capacitor is required.
The CcLk pin (pin 25) should be tied to the—5 volt supply and
the external clock is applied to the clock input (pin 26).
1.0MHz clock maximum may be used. This will resultin aBus
conversion time. Slower clock rates will result in slower
conversion speeds.
Conversion time = 6 X f—1
CLK
Conversion time (Tg) also depends on user supplied timing
relationship between positive WR edge and negative clock
edge used to reset the SAR. See Figure 4(ai twg parameter.

a0
35
_ 30
E
g s
H
z ~
S 20 P~
7] ™
« N~
ERG
<
z2 —
g \\ [===== CpxT = 3000pF
10
B [t Ccx = 1900pF
5 Cpxy = BODpF
[

-75 -50 -25 o 25 50 75 100 125
TEMPERATURE {°C)

16-bit bus, singie 10-bit word reading is possible. When using
an 8-bit data bus, the “high byte” and “low byte” can be
muitiplexed onto a singte 8-bit bus as indicated in Figure 5.
Toread all 10 bits atonce, the RD (pin 1), CS1(pin28)and CS2
(pin 27 are all held "low”. This turns on 3-state output buffers
and all data bits can be read.

To read the 8-bit “high byte”, the RD (pin 1) and CS1 (pin 28)
lines are held “low”.

To read the 2-bit “low byte”, the RD and CS2 lines are held
“low".

Included on the ADC-910 is a 2-bit status register which is
multiplexed onto the data bus on lines 89 and B8.

To read the status register, RD (pin 1) and CS3 are held “low".
End of conversion (EQC) is indicated by a “low” bit 9 (pin 14)
and overrange (OR) is indicated by a “high” in bit 8 (pin 13).

FIGURE 5: Calibration Circuit

2
Vin a b2 .!, l O ANALOG

200

ADC-810

VRer OUT

VRer N

>
L4
VRee ADIUST 3 10k

ANALOG [21
GROUND

CHIP SELECT, READ AND WRITE INPUTS

(Refer to Figure 2)

Start Commands: To start a conversion the WR input (pin 2)
must be held “low” while CS3 (pin 3) is held “low" and a logic
“high” is applied to bit 2 (pin 7). Another way to start a
conversion is to hold CS1 (pin 28) and WR (pin 2) “low” for a
complete clock cycle.

Operating mode selection is done when the start command is
applied. As with the start command, WR and CS3 are held
“low”. A logic “high” applied to bit 4 (pin 9} disables the
interrupt and a logic “low” enables the interrupt. A logic
“high” applied to bit 3 {pin 8) selects unipolar mode and a
logic “low” selects bipolar-mode cperation.

READING DATA AND CONVERSION STATUS

(Refer to Figure 3)

Data can be read in two ways: a single 10-bit word or in a 8-bit
“high byte” with a 2-bit “low byte”. When interfacing to a

REV. B

CALIBRATION (Refer to Figure 5)

Unipolar Mode: To adjust out gain error, a trimmer may be
inserted in series with the analog input voltage input. Assum-
ing a 2.500 volt reference is applied at the reference input,
gain error trimming is accomplished by adjusting the input
trimmer so that the final digital output code transition occurs
for an input voltage of V4 = 9.985 volts (this is the transition
from 11111111 10to 1111 1111 11). When using the internal ref-
erence or an adjustable external reference, gain error trim-
ming may be accomplished by adjusting the reference
voltage until the final digital output code transition occurs at
Va = 9.985 volts.

Bipolar Mode: To trim out offset error, set series trimmer iif
used| to 0fl and tie V) ato analog ground. Adjust Vrgr to just
beyond the major carry transition (that point where the dig-
ital output code changes from 0111 1111 11 to 1000 0000 00:.

To trim out gain error, tie Viy a to voltage source. Adjust the
series trimmer so that the final digital output code transition
(from 1111 1111 10 to 1111 1311 11 occurs at an input voltage of
+4.9902V.

ANALOG-TO-DIGITAL CONVERTERS 2-827
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DRIVING THE ANALOG INPUT

To insure 10-bit accuracy the input to the ADC-910 must be
driven by a source which has an output impedance of less
than 0.5 ohms at 1MHz.

INTERFACING THE ADC-910 TO THE MC68000

(Refer to Figure 6)

An example of a direct connection to a 16-bit data bus is
shown in Figure 6. The 10-bit output of the ADC-910 is con-
nected directly to the 10 least significant bits of the MC68000
data bus. In this example, a Motorola MC68000 Computer
Board supports the 68000uP. A flow chart and assembly lan-
guage program is shown below for a simplified t0-bit wide
conversion.

FIGURE 6: ADC-910 Interface to MC68000 Computer Board

INTERFACING THE ADC-910 TO THE 6502.P

{Refer to Figure 7)

An example of direct connection to an 8-bit data bus is shown
in Figure 7. Notice that the two least significant bits are con-
nected to data bits B3 and B4. This ailows a 10-bit data
transfer over an 8-bit bus. In this example, a Synertek Sys-
tems SYM-1 Educational Computer Board supports the
8502uP. The flow charts and op codes for a variety of conver-
sion exercises are shown below.

+
ADC-910 T Cavpass
mMsB BV =
MOs8000 D9 DB9 v+ ©
D8 DB8 ViN A ———0 V| {10V RANGE)
b7 p8? Vin 8 ——0 V| 6V RANGE}
> DB
comp Vol SWITCH OPEN FOR
[ 085 OFFSET 0->10V INPUT RANGE.
D4 oB4 VRrer OUT SWITCH GLOSED FOR
0--5V .
03 DB3 Vaer IN ®
<
D2 [>:24 VRer ADJ "1okn
D1 oa1
ANALOG
o0 DBO v
1MHz CLOCK cLocK
DIGITAL
GND |
AN RD —
CcLK
__.__ ADDRESS WR o __ V- -5V
DTACK___BUS TS 52 C53
= Caypass
E1
7415138
/ E3
ADDRESS
DECODER OR GATE
OPEN COLLECTOR
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ADC-910 INTERFACE SOFTWARE AND FLOW CHART FOR 16-BITuP (MC68000 COMPUTER BOARD)

(a) Minimum Software Using Fixed Delay

START

START

(b) Polling Status Register for End of Conversion and Overrange

SELECT PC MNEMONIC COMMENT
MODE
1000 MOVEQ #12, DO Select Mode™
L] 1002 MOVE D0, $50000 Start Conversion
START 1008 NOP
CONvERSION 100A NOP Delay
K 100C NOP
us 100E MOVE $20000, D1 Read Data
DELAY 1014 ANDI! #1023, D1 Mask out B15—B10
¥ leaving B9—BO
READ 1018 JMP $1000 Jump to 1000
10-BIT DATA
WORD * Loading a decimal 12 into DO will apply the following binary word to the
i command register at the start of the conversion:
SRSk OUT B9 B8 B7 B6 BS 84 B3 B2 B1 BO
REMAINING 000C0O0O0OT1TT1TO00D
.,':.',“3,8:,, This results in unipolar mode selection with the interrupt disabled.

Y PC  MNEMONIC COMMENT
paad 1000 MOVEQ #X,D0 Select Mode*
1002 MOVE DO, $50000 Start Conversion
] 1008 MOVE $50000,D1 Read Status Register into D1
START 100E  AND #512,D1 Mask for EOC Bit (1000000000 =
CONVERSION .
512 Decimal)
] 1012 BNE.L $1008 Loop Until EOC
] L] 1016 MOVE $50000,D2 Read Status Register
READ STATUS READ 10-817 101C AND #256,D2 Mask for OR Bit (0100000000 =
REGISTER DATA WORD .
256 Decimal)
¥ ¥ 1020 BEQ.L $102E Branch to $102E Unless OR
wihsrout e 1024 MOVE D3,$40000 Light OR Indicator
FOR EGC 1o WORD 102A  JMP $1000 Start Over
¥ 102E MOVE $20000,04 Read and Store 10-Bit Data
sronE 1032 AND #1023,D4 Mask Unwanted 6 LSBs
DATA 1036 JMP $1000 Start Over
*For Bipolar Mode with Interrupt Enabled: X = 4 Decimat
For Unipolar Mode with Interrupt Enabled: X = 12 Decimal
onT For Bipolar Mode, Interrupt Disabled: X = 20 Decimal
OVERRANGE l'lE:EDG:':S For Unipotar Mode, Interrupt Disabled: X = 28 Decimal
INDICATOR
Y
MASK OUT
UNWANTED
BITS FOR
OVERRANGE
OVEARANGE?
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ADC-910

FIGURE 7: ADC-910 intertace to 6502uP on SYM-1 Board
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ADC-910 INTERFACE SOFTWARE AND FLOW CHART FOR 6502.P (SYM-1)
interrupt-Driven Conversion
PC MNEMONIC OP CODE COMMENT
) 0200 LDA#$02 A9 02 Set Interrupt Vector
INTERRUPT SERVICE ROUTINE: 0202  STA$AG79 8D 79 A
anT oTAnT 0205 LDA#$12 A9 12
( ) ( ) 0207 STASAE78 8D 78 A6
020A LDA#$03 A8 03 Select Mode (Unipolar,
Isnlmsukun I READ STORE I Interrupt Enabied)
YECTOR HIGH BYTE LOW BYTE .
7 020C STA$1803 8D 03 18 Start Conversion
020F JMP$20A 4C 0A 02 Jump to 20A
[ i I r’:;':;J {Loop Until Interrupt)
Y ¥ Interrupt Service Routine
READ START
“ l Low BvTE conversion 0212 LDAS$1801 ADO118  Read High Byte
Y 0215 STAS$024E 8D 4E 02 Store High Byte at 024E
r MASK OUT | RETURNFROMJ 0218 LDAS$1802 AD 0218 Read Low Byte
DATA INTERRUPT 021B AND#$03 2903 Mask Out Bits 9—4
021D  STA$024F 8D 4F 02 Store Low Byte at 024F
0220 LDA#$03 A9 03 Select Mode
0222 STA$1803 8D 03 18 Start Conversion
0225 RTIi 40 Return from interrupt
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