DS8820A, SN55182, SN75182

DUAL DIFFERENTIAL LINE RECEIVERS

SLLS0928 — OCTOBER 1972 — REVISED MAY 1995

electrical characteristics over recommended ranges of V¢, Vic, and operating free-air
temperature (unless otherwise noted)

TEST CONDITIONST

PARAMETER MmN TYPE  mAX | uNiT
" o Vo=25V, Vic=-3Vio3V 05
Vi Pasitive-going input threshold voltage . v
T+ going inp g loH=-400pA [vic=_15VIo 15V 1
. - Vo=04V, Vic=-3Vt3dVv -0.5
VIT- Negative-going input threshold voltage ! v
i gative-going np ¢ loL =16 mA ViIc=-15Vte 15V -1
:g?_; —14\80 HA VisTRE) = 2.1V 25 42 &5
VoH High-level output voltage \
Vip= -1V, V(STRB) =04V, 25 42 55
loH = —400 pA ! i ’
N Vip=-1Vv V(STRB) = 2.1V,
VoL Low-level output voltage IoL = 16 mA 0.25 0.4 Vv
Vic=15V 42
Inverting input Vic=0 -05 mA
Vig=-15V -3 -42
Y Input current
Vic=15V 5 7
Noninverting input | Vic =0 -1 -14 mA
Vic=-15V -7 -98
iIH(sTRB) High-level strobe input current V(STRB) = 5.5V 5 HA
IL(STRB)  Low-level strobe input current V(STRB) =0 -1 -14 mA
R Inverting input 3.6 5 kQ
T Input resistance —
Noninverting input 18 25 kQ
Line terminating resistance Ta =25°C 120 170 250 Q
108 Short-circuit output current Vee=5.5Y, Vo=0 -28 -45 -67 mA
Vic=15V, Vip= -1V 4.2 6
Icc Supply current (average per receiver) Vic =0, Vip= =05V 6.8 10.2 mA
Vic=-15V, Vip= -1V g4 14
T Unless otherwise noted, V(sTRB) 22.1 V or open.
1 Al typical values are at Vo =5 V, Vi = 0, and T = 25°C.
switching characteristics, Vog =5V, Tp =25°C
PARAMETER TEST CONDITIONS MIN TYP MAX]| UNIT
Propagation delay time, low- to high-level
PLH(D) output from differential input 18 40 ne
: Propagation delay time, high- to low-level Ry - 4009, a1 sl ns
PHLD)  pyutput from differential input CL=15 pF,
See Figure 1
tpLH(S)  Propagation delay time, low- to high-level output from STRB input 9 30 ns
tpHL(S) Propagation delay time, high- to low-level output from STRB input 15 25 ns
i
{f TEXAS
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DS8820A, SN55182, SN75182
DUAL DIFFERENTIAL LINE RECEIVERS

SLLS092B - OCTOBER 1972 ~ REVISED MAY 1995

TYPICAL CHARACTERISTICST
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1 Data for temperatures below 0°C and above 70°C are applicable to SN55182 circuits only.
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DS8820A, SN55182, SN75182
DUAL DIFFERENTIAL LINE RECEIVERS

SLLS092B — OCTOBER 1972 - REVISED MAY 1995

TYPICAL CHARACTERISTICSt
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1t Data for temperatures below 0°C and above 70°C are applicable to SN55182 circuits only.
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Gl 355, G1356

. (COUNTERS - CONTROLLERS - ENCODERS}

Incremental encoder

o,
RIS RmE s
R e R T

Incremental encoder with integrated OPTO-ASIC, thus high
interference immunity

Speed up to 10,000 RPM

Resolution up to 6,000 pulses
(Higher resolution up to 16,384 pulses upon request)

Signal outputs A, Ainv,, B, B inv,, N, N inv.
Temperature range with 5VDC up to 100 °C

Gl 355 clamping flange

Supply voltage

Current consumption

Max. operating frequency
Output signals
Output stages
5VDC
10...30VDC
4.75...30VDC

Electric connector

Gl 356 synchro flange

RPM value

Starting torque
w/o seal (IP54)
with seal (1P65)

Shaft loading
axial
radial

Inertia torque
Housing material
Weight

5VDC £10 %

10 ... 30 VDC with reverse volt. prot.
475 ...30VDC

Max. 60 mA (w/o load) for 24 VDC
Max. 30 mA (w/o load) for 5VDC
150 kHz

Channel A, B, N + inverted

Line driver to RS422

Push-pull output, short-circuit-
protected

Push-pull output, short-circuit-
protected

The electric connector must not be
plugged on or removed whilst under
voltage.

Max. 10,000 RPM

< 0.010 Nm
< 0.015 Nm

<20N
<40N

1.45 x 10°® kgm?
Aluminium
Approximately 250 g

IVO GmbH & Co.

PO. Box 3360 - D-78022 Villingen-Schwenningen
Phone +48 (0)7720 942-0 » Fax +49 {(0)7720 942-999
www.ivo.de « e-mail: info@ivo.de
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G1 355, GI 356

Order Flange / Shaft Ambient temperature  -20 ... +100 °C for 5VDC
-20 ... +70°C  for10...30VDC
GI355 -20...+70°C for4.75..30VDC

0  Clamping flange / 10 mm IP 54

Storage temperature -20 ... +100 °C
A Clamping flange / 10 mm IP 65 9 P

Protection to

GI356 Shaft w/o seal IP 54
1 Synchro flange /6 mm IP 54 Shaft with seal IP 65
B  Synchro flange /6 mm IP 65 Relative humidity Max. 95 %, non condensing
Endurance
Voltage / Signals Vibration IEC 68, Section2-6

<100 m/s?/16 - 2000 Hz
Shock IEC 68, Section 2 - 27
<1000 m/s? /4 ms
Interference immunity  EN 50082-2
EN 61000-4 -2 to 4 Severity grade 3
Emitted interference EN 50081-2

22 5VDC/Line driver RS422
60 10...30VDC push-pull output + inv.
70 4.75...30VDC push-pull outp. + inv.

Connection

C2 C-plug with 12 pins, axial

C3 C-plug with 12 pins, radial

31 Cable 1 m(10...30VDC}/
4.75 ... 30VDC, axial

41 Cable 1 m(10...30VDC}/
4.75 ... 30VDC, radial

51 Cable 1 m (5 VDC}), axial

61 Cable 1 m (5VDC), radial

Pulses / Order no. Order no.
Pulse |_no. _ _ Pulse | no. Z119.015  Mounting bell for synchro flange
5 | 49 500 | 15 Z119.017  Angular fixing for clamping flange
10 | 36 1000 | 22 Z119.018 Eccentric fixing + screws
25 | 50 1024 | 23 ‘ _
50 39 1250 24 Extension cord with connector on one side
60 | 40 1500 | 26 Z141.001 Connector without cable
100 | 41 2000 | 28 Z141.003 Connector with cable 2 m
128 | 57 2500 | 30 Z141.005 Connector with cable 5 m
200 06 3600 31 Z141.007 Connector with cable 10 m
250 I 09 5000 l 35
360 | 13 6000 | 48
400 | 14 [
Further pulse numbers upon request

Gt 355.[] ﬁﬁ ﬁﬁﬁﬁ clamping flange
Gi1356. 0000000 synchro flange
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Gl 355, Gl 356

Signals with clockwise sense of rotation when looking at Pin Cable color Assignment
the flange
1 pink Track B inv.
moka LTI 2 blue UB Sens
3 red Track N (zero pulse)
Track A l | I ] I | | I I | 4 black Track N inv. {zero pulse inv.)
5 brown Track A
Track B | l l l | I | 6 green Track A inv.
7 - -
Track B l | | I l | 8 gray Track B
9 - -
Zero pulse M 10 whitefgreen GND
- 11 white GND Sense
Zero pulse ] 12 brown/green UB
Attention: UB Sense and GND Sense are directly
Line driver (5 VDC}) connected to UB and/or GND
Level High >25V {with | = -20 mA) R dation: Pl lead isted i irs f bl
Level Low <05V (with I = 20 mA) ecommen anon.I eafrc‘e usfe ear sﬂt\wus;z in pairs for cable
Load High <20 mA engths of more than 10m
Load Low <20 mA

Push-pull output {10 ... 30 VDC)

Level High >UB-3v {with | = -20 mA)}
Level Low <15V {with | = 20 mA)
Load High <40 mA
L.oad Low <40 mA

Push-pull output (4.75 ... 30 VDC)

Level High >UB-3V {with | = -20 mA)
Level Low <05V {with 1 = 20 mA)
Load High <20 mA
Load Low <20 mA
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Agilent Technologies
Innavating the HP Way

.« 7,
e

Quadrature Decoder/Counter

Interface ICs
Technical Data

Features

* Interfaces Encoder to
Microprocessor

* 14 MHz Clock Operation

* Full 4X Decode

* High Noise Immunity:
Schmitt Trigger Inputs Digital
Noise Filter

* 12 or 16-Bit Binary Up/
Down Counter

* Latched Outputs

* 8-Bit Tristate Interface

* 8, 12, or 16-Bit Operating
Modes

* Quadrature Decoder Output
Signals, Up/Down and Count

* Cascade Output Signals, Up/
Down and Count

* Substantially Reduced
System Software

Devices

HCTL-2000
HCTL-2016

HCTL-2020

ENCODER/DIGITAL
POTENTIOMETER

HCTL 20XX

_a,‘ MICROPROCESSOR/
HOST SYSTEM BUS

DIGITAL MOTION ENCODING

oucj’, NP 5V
ck(J2 15 [0y
setIa 110,
[T3e 13100b,
RST(]s 12 [Joa
cHe(}s n{Jos
eH ] 10[J0s
vss(]s s [ oy

PINOUT A
Applications

* Interface Quadrature
Incremental Encoders to
Microprocessors

* Interface Digital Potentiom-
eters to Digital Data Input
Buses

o, [ 20 "] voo
ek []2 {]n
set [ 3 ®B{]o;
GE[]e 170,
ub s 16 [ CNTocon
ne s 15 [} cNTeas
RST 7 14[J o,
cre [] 8 137 os
cHa]e 12[ og
Vss []10 "o,
PINOUT B
Description

The HCTL-2000, 2016, 2020 are
CMOS ICs that perform the
quadrature decoder, counter, and
bus interface function. The
HCTL-20XX family is designed to
improve system performance

Part Number Description Package Drawing
HCTL-2000 12-bit counter. 14 MHz clock operation. A
HCTL-2016 All features of the HCTL-2000. 16-bit counter. A
HCTL-2020 All features of the HCTL-2016. Quadrature decoder output B

signals. Cascade output signals.

ICs.

ESD WARNING: Standard CMOS handlin

g precautions should be observed with the HCTL-20XX family
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in digital closed loop motion
control systems and digital data
input systems. It does this by
shifting time intensive quadrature
decoder functions to a cost
effective hardware solution. The
entire HCTL-20XX family con-
sists of a 4x quadrature decoder,
a binary up/down state counter,

Package Dimensions

and an 8-bit bus interface. The
use of Schmitt-triggered CMOS
inputs and input noise filters
allows reliable operation in noisy
environments. The HCTL-2000
contains a 12-bit counter. The
HCTL-2016 and 2020 contain a
16-bit counter. The HCTL-2020
also contains quadrature decoder

output signals and cascade
signals for use with many
standard counter ICs. The HCTL-
20XX family provides LSTTL
compatible tri-state output
buffers. Operation is specified for
a temperature range from -40 to
+85°C at clock frequencies up to
14 MHz.

=l el liaofolialfclialelel

635 2 025 (°250: 0.010)
(0.250 io.mm oo
e 782+ 02 25.91+ 0.25 .
PIN 1 19.05+0.25 (0300 + 0.010) e (1.02 103)10) — (J&;%f;;,_'
™ (0.750 +0.010) — ™
Wt S (013 a0
1
A ¢ | 4
330:=0.25 330+02%
{0.130 = 0.010) ——r 15° {0.130 £ 0.010}
076+ 0.13 | 051+ 013 max 1524043 .l | osy:013 15°
10.030 + 0.005] j(0.020 + 0.005) (0.060+0.005) 10.020 = 0. oosx MAX
(o?o:: : :::z) > “ mm (u':::: ::m 9.40 (0.370,
0.26 £ 0.06 0.25 £ 0.05
254 10.1000 TYP (o010 + 0.002} 254 {0.1001 TYP (0.010 + 0.002)
' ’ Dimenions are in mill'm;m lim;ﬁu) Dimensions are in miltimeters {inches)
PACKAGE A LEAD FINISH: SOLDER DIPPED PACKAGE B LEAD FINISH: SOLDER DIPPED
PACKAGE A PACKAGE B
Operating Characteristics
Table 1. Absolute Maximum Ratings
(All voltages below are referenced to Vgg)
Parameter Symbol Limits Units

DC Supply Voltage Vop -0.3 to +5.5 v

Input Voltage Vv -0.3 to Vpp +0.3 v

Storage Temperature Tg -40 to +125 °C

Operating Temperature Tl -40 to +85 °C
Table 2. Recommended Operating Conditions

Parameter Symbol Limits Units
DC Supply Voltage Vob +4.5 to +5.5 \'
Ambient Temperature TAl1 -40 to +85 °C
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Table 3. DC Characteristics Vpp =5 V £ 5%; Ty = -40 to 85°C

Symbol Parameter Condition Min. | Typ. | Max. | Unit
Vi [2) Low-Level Input Voltage 1.5 v
Vg2 High-Level Input Voltage 3.5 \%

V1. Schmitt-Trigger Positive- 3.5 4.0 A"
Going Threshold
V. Schmitt-Trigger Negative- 1.0 1.5 A%
Going Threshold
Vu Schmitt-Trigger Hysteresis 1.0 2.0 v
I Input Current Vin = Vgg or Vpp -10 1 +10 nA
Vout?! High-Level Output Iog -1.6 mA 2.4 45 A"
Voltage
Vor 2! Low-Level Output IoL = +4.8 mA 0.2 0.4 A%
Voltage
Ioz High-Z Output Leakage Vo = Vssor Vpp -10 1 +10 pA
Current
Inp Quiescent Supply Current Vv = Vgg or Vpp, Vo = HiZ 1 5 LA
Cmv Input Capacitance Any Inputf3] 5 pF
Cour Output Capacitance Any Output!3! 6 pF
Notes:
1. Free air.

2. In general, for any Vpp between the allowable limits (+4.5 V to +5.5 V), Vi = 0.3 Vpy and Vi = 0.7 Vpp; typical values are
Vou=Vpp-0.5 V@Igy=-40 uA and Vg = Vg + 0.2 V@I = 1.6 mA.
3. Including package capacitance.

®

Figure 1. Reset Waveform.

()
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A
/ \ i
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Figure 2. Waveform for Positive Clock Related Delays.
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Functional Pin Description
Table 4. Functional Pin Descriptions

Pin Pin

Symbol | 2000/2016 | 2020 Description

Vop 16 20 | Power Supply

Vss 8 10 | Ground

CLK 2 2 CLK is a Schmitt-trigger input for the external clock signal.

CHA 7 9 | CHA and CHB are Schmitt-trigger inputs which accept the outputs

CHB 6 8 | from a quadrature encoded source, such as incremental optical shaft
encoder. Two channels, A and B, nominally 90 degrees out of phase,
are required.

RST 5 7 | This active low Schmitt-trigger input clears the internal position
counter and the position latch. It also resets the inhibit logic. RST is
asynchronous with respect to any other input signals.

OE 4 4 | This CMOS active low input enables the tri-state output buffers. The
OE and SEL inputs are sampled by the internal inhibit logic on the
falling edge of the clock to control the loading of the internal position
data latch.

SEL 3 3 | This CMOS input directly controls which data byte from the position
latch is enabled into the 8-bit tri-state output buffer. As in OE above,
SEL also controls the internal inhibit logic.

SEL BYTE SELECTED
0 High
1 Low
CNTpcpr 16 | A pulse is presented on this LSTTL-compatible output when the
quadrature decoder has detected a state transition.

uUD 5 This LSTTL-compatible output allows the user to determine whether
the IC is counting up or down and is intended to be used with the __
CNTpcpr and CNT¢,g outputs. The proper signal U (high level) or D
(low level) will be present before the rising edge of the CNTpcpr and
CNTcag outputs.

CNTcas 15 | A pulse is presented on this LSTTL-compatible output when the
HCTL-2020 internal counter overflows or underflows. The rising edge
on this waveform may be used to trigger an external counter.

DO 1 1 | These LSTTL-compatible tri-state outputs form an 8-bit output port

D1 15 19 through which the contents of the 12/16-bit position latch may be read in
2 sequential bytes. The high byte, containing bits 8-15, is read first (on the

D2 14 18 HCTL-2000, the most significant 4 bits of this byte are set to 0 internally).

D3 13 17 | The lower byte, bits 0-7, is read second.

D4 12 14

D5 11 13

D6 10 12

D7 9 11

NC 6 | Not connected - this pin should be left floating.
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Switching Characteristics
Table 5. Switching Characteristics Min/Max specifications at Vpp = 5.0 + 5%, Ty = -40 to + 85°C.

Symbol Description Min. | Max. | Units
tcuk | Clock period 70 ns
tcun | Pulse width, clock high 28 ns
teplt! | Delay time, rising edge of clock to valid, updated count 65 ns

information on D0-7
tope | Delay time, OE fall to valid data 65 ns
topz | Delay time, OE rise to Hi-Z state on D0-7 40 ns
tspv | Delay time, SEL valid to stable, selected data byte 65 ns
(delay to High Byte = delay to Low Byte)
teuy | Pulse width, clock low 28 ns
tss® | Setup time, SEL before clock fall 20 ns
togd?! | Setup time, OE before clock fall 20 ns
10 | tgu!® | Hold time, SEL after clock fall 0 ns
11 | toy!?! | Hold time, OE after clock fall 0 ns
12 trsr | Pulse width, RST low 28 ns
13 | tpcp | Hold time, last position count stable on D0-7 after clock rise 10 ns
14 | tpgp | Hold time, last data byte stable after next SEL state change 5 ns
15 | tpop | Hold time, data byte stable after OE rise 5 ns
16 | typp | Delay time, U/D valid after clock rise 45 ns
17 | teup | Delay time, CNTpcpr or CNT,g high after clock rise 45 ns
18 | tcp | Delay time, CNTpgpg or CNTag low after clock fall 45 ns
19 | typy | Hold time, U/D stable after clock rise 10 ns
20 | typcs | Setup time, U/D valid before CNT pcpr OF CNT g rise toLk-45 ns
21 | typcu | Hold time, U/D stable after CNT pcor OF CNT g rise tcrk-45 ns

Notes:

1. t¢p specification and waveform assume latch not inhibited.

2. tgs, tos: tsu, toy only pertain to proper operation of the inhibit logic. In other cases, such as 8 bit read operations, these setup
and hold times do not need to be observed.

N

6E S
Do; HIGH-Z I’x‘ ‘x‘z:‘x‘ STABLE DATA MM HIGH - 2

Figure 3. Tri-State Output Timing.
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Do7 mcumm UNSTABLE DATA

HIGH-Z

Figure 4. Bus Control Timing.

CLK
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HIGH DATA
BYTE STABLE

w DATA UNSTABLE

LOW DATA
BYTE STABLE

- XKXXKXX

VALID UD

CNTpcoR
{CNTcasl

Figure 5. Decoder, Cascade Output Timing (HCTL-2020 only).
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Operation

A block diagram of the HCTL-
20XX family is shown in Figure 6.
The operation of each major

HCTL- 2020 ONLY

s
O . . -
function is described in the | I
) > DECODE QUTPUT
following sections. { i
{ CNT peon :
! |
} CASCADE OUTPUT v l
| I
cLK ¢ cK | CNTcas :
f I
| |
R N A R
DIGITAL FILTER 4X DECODE LOGIC 12/16 BIT 12116 BIT OCTAL 2 BIT
BINARY CTR LATCH MUX/BUFFER
CNT CNT -0 2 8o-5;
cH A——p—‘cnmnn A up/BN vP/oR Qe sl Aa0-A;* 4L 0y-0y
Qg Q115 Do-Ovi s
cH B+ CHANNEL B IR SEL
[— LA F INH oF
SEL
OF
INHIBIT LOGIC

Figure 6. Simplified Logic Diagram.

Digital Noise Filter

The digital noise filter section is
responsible for rejecting noise on
the incoming quadrature signals.
The input section uses two
techniques to implement
improved noise rejection.
Schmitt-trigger inputs and a
three-clock-cycle delay filter
combine to reject low level noise
and large, short duration noise
spikes that typically occur in
motor system applications. Both
common mode and differential
mode noise are rejected. The user
benefits from these techniques by
improved integrity of the data in

the counter. False counts
triggered by noise are avoided.

Figure 7 shows the simplified
schematic of the input section.
The signals are first passed
through a Schmitt trigger buffer
to address the problem of input
signals with slow rise times and
low level noise (approximately
< 1 V). The cleaned up signals
are then passed to a four-bit
delay filter. The signals on each
channel are sampled on rising
clock edges. A time history of the
signals is stored in the four-bit
shift register. Any change on the

Dossier documentation constructeur

*A4—A7 GROUNDED ON HCTL-2000

input is tested for a stable level
being present for three
consecutive rising clock edges.
Therefore, the filtered output
waveforms can change only after
an input level has the same value
for three consecutive rising clock
edges. Refer to Figure 8 which
shows the timing diagram. The
result of this circuitry is that
short noise spikes between rising
clock edges are ignored and
pulses shorter than two clock
periods are rejected.
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Figure 8. Signal Propagation through Digital Noise Filter.

Quadrature Decoder

The quadrature decoder decodes
the incoming filtered signals into
count information. This circuitry
multiplies the resolution of the
input signals by a factor of four
(4X decoding). When using an
encoder for motion sensing, the
user benefits from the increased
resolution by being able to
provide better system control.

The quadrature decoder samples
the outputs of the CHA and CHB
filters. Based on the past binary
state of the two signals and the
present state, it outputs a count
signal and a direction signal to

the internal position counter. In
the case of the HCTL-2020, the
signals also go to external pins 6
and 16 respectively.

Figure 9 shows the quadrature
states and the valid state transi-
tions. Channel A leading channel
B results in counting up. Channel
B leading channel A results in
counting down. [llegal state
transitions, caused by faulty
encoders or noise severe enough
to pass through the filter, will
produce an erroneous count.

Dossier documentation constructeur

Design Considerations
The designer should be aware
that the operation of the digital
filter places a timing constraint
on the relationship between
incoming quadrature signals and
the external clock. Figure 8
shows the timing waveform with
an incremental encoder input.
Since an input has to be stable
for three rising clock edges, the
encoder pulse width (tg - low or
high) has to be greater than three
clock periods (3tcLk)- This
guarantees that the asynchronous
input will be stable during three
consecutive rising clock edges. A
realistic design also has to take
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into account finite rise times of
the waveforms, asymmetry of the
waveforms, and noise. In the
presence of large amounts of
noise, tg should be much greater
than 3tcpk to allow for the
interruption of the consecutive
level sampling by the three-bit
delay filter. It should be noted
that a change on the inputs that
is qualified by the filter will
internally propagate in a maxi-
mum of seven clock periods.

The quadrature decoder circuitry
imposes a second timing con-
straint between the external clock
and the input signals. There must
be at least one clock period
between consecutive quadrature
states. As shown in Figure 9, a
quadrature state is defined by
consecutive edges on both

COUNT Up
P

VALID
STATE
TRANSITIONS

)
T oo

CHA CHB | STATE

o|lo|alw
2| =jelo
rjw|n

channels. Therefore, tgs (encoder
state period) > tcrk. The
designer must account for
deviations from the nominal 90
degree phasing of input signals to
guarantee that tgs > toLk-

Position Counter

This section consists of a 12-bit
(HCTL-2000) or 16-bit (HCTL-
2016/2020) binary up/down
counter which counts on rising
clock edges as explained in the
Quadrature Decoder Section. All
12 or 16 bits of data are passed
to the position data latch. The
system can use this count data in
several ways:

A. System total range is <12 or
16 bits, so the count repre-
sents “absolute” position.

B. The system is cyclic with <
12 or 16 bits of count per
cycle. RST is used to reset
the counter every cycle and
the system uses the data to
interpolate within the cycle.

C. System count is > 8, 12, or 16
bits, so the count data is
used as a relative or incre-
mental position input for a
system software computation
of absolute position. In this
case counter rollover occurs.
In order to prevent loss of
position information, the
processor must read the
outputs of the IC before the
count increments one-half of
the maximum count capabil-
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Figure 9. 4x Quadrature Decoding.
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ity (i.e. 127, 2047, or 32,767
quadrature counts). Two’s-
complement arithmetic is
normally used to compute
position from these periodic
position updates. Three
modes can be used:

1. The IC can be put in 8-bit
mode by tying the SEL
line high, thus simplify-
ing IC interface. The
outputs must then be
read at least once every
127 quadrature counts.

2. The HCTL-2000 can be
used in 12-bit mode and
sampled at least once
every 2047 quadrature
counts.

3. The HCTL-2016 or 2020
can be used in 16-bit
mode and sampled at
least once every 32,767
quadrature counts.

D. The system count is > 16 bits
so the HCTL-2020 can be
cascaded with other stand-
ard counter ICs to give
absolute position.

Position Data Latch

The position data latch is a 12/
16-bit latch which captures the
position counter output data on
each rising clock edge, except
when its inputs are disabled by
the inhibit logic section during
two-byte read operations. The
output data is passed to the bus
interface section. When active, a
signal from the inhibit logic
section prevents new data from
being captured by the latch,
keeping the data stable while
successive reads are made
through the bus section. The
latch is automatically reenabled
at the end of these reads. The
latch is cleared to 0 asynchron-
ously by the RST signal.
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