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DALLAS

SEMICONDUCTOR

FEATURES

* All-silicon time delay

¢ Models with 0.25ns, 0.5ns, 1ns, and 2ns steps
¢ Leading and trailing edge accuracy
*Standard 16-pin DIP or 16-pin SOIC

* Auto-insertable

* Low-power CMOS

¢ TTL/CMOS-compatible

* Programmable using 3-wire serial port or 8-bit
parallel poit

DESCRIPTION

The DS1020 Programmable 8-Bit Silicon Delay
Line product family consists of 8-bit, user-pro-
grammable CMOS silicon integrated circuits.
Delay values, programmed using either the 3-
wire serlal port or the 8-bit parallel pott, can be
varled over 256 equal steps. The fastest model
(-025) ofters a maximum delay of 73.75ns with
an incremental delay of 0.25ns, while the slow-
est model (-200) has a maximum delay of 520ns
with an incremental delay of 2ns. All models
have an inherent (step zero) minimum delay of

10ns. Afterthe user-determineddelay, the input

DS1020

Programmable 8-Bit
Silicon Delay Line
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PIN NAMES
IN -Delay Input
PO-P7 -Parallel Program Pins
GND -Ground
ouT -Delay Output
Vee - +5 volts
S -Mode Select
E -Enable
C -Serial Port Clock
Q -Serial Data Qutput
D -Serial Data Input

logic level is reproduced at the output without
inversion. The DS1020 is TTL- and CMOS-
compatible, capable of driving 10 74LS-type
loads, and features both rising and falling edge
accuracy.

The all-CMOS DS1020 integrated circult has

-been designed as a rellable, economic alterna-

tive to hybrid programmable delay lines. 1t is
offered in a standard 16-pin auto-insertable DIP
and a space-saving surface mount 16-pin SOIC.
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DS1020

PARALLEL MODE (S=1)
In the PARALLEL programming mode, the out-
put of the DS1020 will reproduce the logic level

of the Input after adelay determined by the state -

of the eight program Input pins PO - P7. The
parallel inputs can be programmed using DC
levels or computer-generated data. To provide
for infrequent modification of the delay value,
jumpers should be usedtoconnectthe input pins
to V., and ground. For applications requiring
frequent timing adjustment, DIP switches can be
. used. The enable pin (E) must be atalogic 1 In
* hardwired Implementations.

Maximum flexibility is obtalned when the eight
parallel programming bits are set using com-
puter-generated data. By obsetving the data
setup (Tyep) and data hold (T,,,.) requirements,
the enable pin can be used to latch data supplied
on an 8-bit bus.. Enable must be held at a logic
1 if It Is not used to latch the data, After each
change In delay value, a settling time (T, or
Tepy) I8 required before Input logic levels are
accurately delayed.

Since the DS1020 Is a CMOS design, unused
Input pins (D and C) must be connectad to wel!-
defined loglc levels; they must not be allowed to
float.

SERIAL MODE (S=0)

Inthe SERIAL programming mode, the output of
the DS1020 wlli reproduce the logic level of the
input after a delay time determined by an 8-bit
value clocked Into setial port D. While observing
data setup (T,,,) and data hold (T,,,,) require-
ments, timing data Is loaded In MSB-to-LSB
arder by the rising edge of the serial clock (C).
The enable pin (E) must be at aloglc 1 toload ot
read the Internal 8-bit input register, during
which time the delay is determined by the last
value activated, Datatransterends and the new
delay value Is activated when enable (E) returns
to a logic 0. After each change, a settling time
(Tepy) I8 required before the delay Is accurate.

—T-q7-17 ==
As timing values are shifted into the serlal data
input (D}, the previous contents of the 8-bit input
register are shifted out of the serlal output pin
(Q) In MSB-to-LSB order. By connecting the
serial output of one DS1020 to the serial Input of
a second DS1020, multiple devices can be

-daisy-chained (cascaded) for programming

purposes (Figure 3). The total number of serial
bits must be eight times the number of units
dalsy-chained and each group of 8 bits must be
sent In MSB-to-LSB order.

Applications can read the setting of the DS1020
delay line by connecting the serial output pin (Q)
to the serial input (D) through a resistor with a
value of 1K to 10K ohms (Figure 2). Since the
read process |s destructive, the resistor restores
the value read and provides isolation when writ-
ing to the device. The resistor must connect the
seorial output (Q) of the last device to the serlal
input (D) of the first device of a dalsy-chain
(Figure 3). For serial readout with automatic
restoration through a resistor, the device usedto
write serlal data must go to a high impedance

- state.

To Initlate a serial read, enable (E) Is taken to a
loglc 1 while serial clock (C) is at a logic 0. After
awaiting time (T, ), bit 7 (MSB) appears onthe
seorial output (Q). On the first rising (0 --> 1)
transition of the serial clock (C), bit 7 (MSB) Is
rewrltten and bit 6 appears on the output after a
time T, To restore the input register to its
original state, this clocking process must be
repeated 8 times. In the case of a daisy-chain,
the process must be repeated 8 times per pack-
age. If the value read s restored before enable
(E) Is returned to logic 0, no settling time (Tg,,)
Is required and the programmed delay remains
unchanged.

Since the DS1020 is a CMOS design, unused
input pins (P1 - P7) must be connected to well-
defined logic levels; they must not be allowed to
float. Serlal output Q/P0O should be allowed to
float If unused.

96

070790 2/10




DALLAS SEMICONDUCTOR CORP 39E D BN 2b14130 0003217 7 BEDAL

081020

FUNCTIONAL BLOCK DIAGRAM Figure 1

7-47-17
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CASCADING MULTIPLE DEVICES (DAISY CHAIN) Figure 3 ‘ =47 7

FROM
WRITING DS1020 DS1020 DS1020 :
DEVICE : TO
FLOATING | | DEVICE
OUTPUT
STATE [ — ' |
| |
——— e —— A 4
tKa TO10KA
OPTIONAL FEEDBACK
‘ RESISTOR
PART NUMBER TABLE Table 1 ]
DELAYS AND TOLERANCES (In ns)
~PART NUMBER STEP ZERO MAX DELAY| DELAY CHANGE | MAX DEVIATION
DELAY TIME TIME (NOM) | PER STEP (NOM)| FROM PROGRAM-
MED DELAY
DS1 0270-025 7 1042 73.75 7 0.25 +4
DS1020-050 1042 137.5 ) 0.5 +6
DST1020-100 T0£2 65 | Y
D51020-200 1043 520 2 + 12
DELAY VS. PROGRAMMED VALUE Table 2 |
| PAR-
STEP | MAX ALLEL SERIAL
ZERO  DELAY PORT PORT
BINARY 0o 0 [0 o o |0 | 797317 (p7 [ MSB
PROGRAM- 0 0 0 0 0 0 I 1 1 1 P6
MED VALUE |0 0 0 0 0 0 ! 1 1 1 P5
o jo Jo Jo o o |yt [+ [+ lpa
0 0 0 0 0 0 | 1 1 1 P3
0 0 0 0 7 1 1 I 1 1 1 P2
PART o o [t 1 o Jo [ Jo 7 [1 [ri
NUMBER [0 |1 [0 |1 o |1 | T+ [0 |1 |Po |LsB
DS1020-025 10.00/10.25/10.50!/10.75[11.00| 11.25 I 73.25173.50| 73.75
DS1020-0%0 10.0 [10.5 |11.0 {11.5 [12.0 | 12.5 | 136.5]137.0 137.5
DS1020-100 10 11 |12 13 14 15 l 263 264 | 265
DS1020-200 10 12 14 16 18 20 I 516 |518 | 520

All delays in nanoseconds, referenced to Input pin.

070790 4/10
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" DS1020

T-47-07

DALLAS SEMICONDUCTOR CORP

DALLAS SEMICONDUCTOR TEST CIRCUIT Figure 4

DEVICE UNDER

_ TEST

Zol S0

081020 TIME
PULSE INTERVAL
GENERATOR N ouT COUNTER
IEEE 488 BUS
COMPUTER
T4F04 .

TEST SETUP DESCRIPTION

Flgure 4 lllustrates the hardware configuration
used for measuring the timing parameters of the
DS1020, The Input waveform Is produced by a
precision pulse generator under software con-
trol. Time delays are measured by a time
Interval counter (20 ps resolution) connected to

INPUT:

Ambient Temperature:
Supply Voltage (Vcc):
Input Pulse:

Source Impedance:
Rise and Fall Time:

Pulse Width :
Perlod
NOTE:

the output, The DS1020 serial and parallel ports
are controlled by Interfaces to a central com-
puter. All measurements are fully automated
with each instrument controlled by the computer

-over an |EEE 488 bus,

TEST CONDITIONS

25°C 4 3°C

5.0V 1+ 0.1V :

High = 3.0V + 0.1V

Low = 0.0V+0.1V

50 Ohms Max.

3.0ns Max.

(measured between 0,6V and 2,4V)
500 ns (DS1020-025, -050, -100)

. 1000 ns (DS1020-200)

1 us (DS1020-025, -050, -100)

- 2 us (DS1020-200)

Above conditions are fortest only and do notrestrict the operation of the device under other data sheet

conditions.

OUTPUT:

Output Is loaded with a 74F04. Delay Is measured between the 1.5V level of the rising edge of the
Input signal and the 1.5V level of the corresponding edge of the output.

070790 €10




DALLAS SEMICONDUCTOR CORP  39E D 2bli4130 0003220 7 EADAL

DS§1020
ABSOLUTE MAXIMUM RATINGS* T__ 41 7 -
Voltage on any Pin Relative to Ground: -1.0V to +7.0V / '7
Operating Temperature: -40°C to +85°C
Storage Temperature: -55°C to +125°C
Soldering Temperature: 250°C for 10 Sec.
Short Clrcult Output Current: ) 50 mA for 1 Sec.

*This Is a stress rating only and functional aperation of the device at these or any other conditions
above those Indicated In the operatlon sections of this specification Is not implied. Exposure to
absolute maximum rating conditions for extended periods of time may affect rellability.

DC ELECTRICAL CHARACTERISTICS - (0°C 10 70°C, V; = 5.0V + 5%)
PARAMETER SYM TEST MIN | TYP | MAX | UNITS | NOTES
COND. ]

Supply Voltage Vo 4,75 | 5.00 } 5.25 \ 1
High Level Vi _ 2.2 Vet |V 1
Input Voltage 0.5
Low Level v, -0.5 | o8 v | 1
Input Voltage
Input Leakage L 0sV, =V -1.0 1.0 uA
Current |
Active Current les Vo= Max. 30.0 [ mA

Period = us
High Level loy Veo = Min, -1.0 | mA
Output Current Vou = 27V
Low Level fou Veo=Min. 12,0 mA
Output Current Vg = 0.5V :

070490 6/10
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D81020
T-47-17 |
AC ELECTRICAL CHARACTERISTICS (0°C t0 70°C, V., = 5V 4 5%)
PARAMETER SYMBOL MIN TYP MAX UNITS |NOTES
Clock Frequency fo 10 MHz
Enable Width tew 50 ns
Clock Width tow 50 ns
Data Setup to Clock tose 30 ns
Data Hold from Clock tone 10 ns
Data Setup to Enable tose 30 ns
Data Hold from Enable | t,,. 10 ns
Enable to Serlal
Output Valld teay 50 ns
Enable to Serlal -
Output High Z teaz 0 50 ns
Clock to Serial
Output Valid teav 50 ns
Clock to Serial
Output Invalld teox 10 ns
Enable Setup to Clock | 1. 50 ns
Enable Hold from Clock} t, 50 ns
Parallel Input Valid to '
Delay Valid teoy 50 us
Parallel Input Change |
to Delay Invalld toox 0 ns
Enable to Delay Valid 'tEDv 50 - us
Enable to Delay Invalld } - t_,, 0 ns
Ve Valid to
Davice Functional tey 100 us
input Pulse Width tw 100% of ns
Output
Delay
input to Output Delay toroton Table 2 ns 2
Input Period Perlod 3(ty,) ' ns

101
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DS1020
T-47-17
CAPACITANCE , —{t, = 25°C)
PARAMETER SYMBOL MAX. | UNITS NOTES
Inpdt Capacitance Cu 10 pF

NOTES
1. All voltages are referenced to ground.

2. @V,,=5V and 25°C. Delay accurate on both tising and falling edges within tolerances given in

Table 1,

TIMING DIAGRAM SILICON DELAY LINE-Figure 5

-

t

tRISE —_—> | [—— —
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2,4Y
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2.4V
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0.6v 0.6V

IN VY — 7

—— " FALL

PERIOD

Y

1.5V

|

ouT

TERMINOLOGY

Period: The time elapsed between the leading
edge of the fIrst pulse and the leading edge of the
following pulse.

ty) (Pulse Width): The elapsed time on the pulse
between the 1.5V polnt on the leading edge and
the 1.5V point on the trailing edge, or the 1.5V
point on the trailing edge and the 1.5V point on
the [eading edge.

t.se (Input Rise Time): The elapsed time be-
tween the 20% and the 80% point on the leading
edgs of the input pulse.

y

1.8V 1.8V

teaw (Input Fall Time): The elapsed time be-
tween the 80% and the 20% point on the trailing
edge of the input pulse.

t,.y (Time Delay, Rising): The elapsed time
between the 1,5V point on the leading edge of
the input pulse and the 1.5V point on the leading
edge of the output pulse.

toy. (Time Delay, Falling): The elapsed time
betweenthe 1.5V point onthe trailing edge ofthe
input pulse and the 1.5V point on the tralling
edge of the output puise.
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T‘ ‘_’7_/7 , DS1020

TIMING DIAGRAM NON-LATCHED PARALLEL MODE (S=1, E=1) Figure 6

PARALLEL '
INPUTS PREVIOUS VALUE

_ ,|

TIMING DIAGRAM LATCHED PARALLEL MODE (S=1) Figﬁre 7

ENABLE _—/ \

E )
() tpse —» t DHE
PARALLEL
INPUTS NEW VALUE
PO-P7 . :

—» teDX «— 'EDV
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DS1020
TIMING DIAGRAM SERIAL MODE (S=0) Figure 8 T - H 7-1 7
tew > ’
/ AN
ENABLE /] tow | —
© — teg —bie—tow tey B
o D> / )
(©) Z
'psc (4P 'DCH
SERIAL » Yz
INPUT NEW NEWBIT 6 m/
) K f .
€ cav
AL
SIEI%T . OLD BIT7 OLDBIT6
Q)
DELAY

TIME : PREVIOUS VALUE
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