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Foreword

Plessey Semiconductors has long been recognised as a leading source of high speed data
conversion ICs. Our renowned SP9600 series comparators led to the development of 4-bit
and 6-bit ADCs capable of conversion rates in excess of 100MHz. Alongside these the award-
winning SP9768 150MHz 8-bit DAC set the scene for the 10-bit SP9770 and the even faster
SP97618 250MHz 8-bit Graphics DAC.

There are four new ADCs all offering 8-bit resolution with conversion rates ranging from the
20MHz SP94308 Video System ADC through to the flagship SP97508 which guarantees
100MHz operation. We are also launching video speed CMOS DACs with graphics controls
and a stunning 450MHz 8-bit DAC which is ideal for waveform synthesis and frequency-agile
communication systems. Perhaps most impressive of all is a range of subnanosecond
comparators in dual, quad and octal configurations, all featuring glitch capture and
adjustable hysteresis. And supporting this rapidly growing range of data conversion products
are the recently introduced SL9999 ADC driver and now the SP92701 700MHz line
receiver/driver.

The range of 64 word FIFOs now provides for both cascade and standalone requirements
with a range of guaranteed operating frequencies from 10MHz to 35MHz.

Three 1K word by 9-bit FIFOs are being introduced: the MV61901 offers pin and function
compatibility with existing industry standard parts while the MV61902 and MV61903 provide
tremendous applications advantages with the programmable flag (DIPSTICK) and PARITY
features. The DIPSTICK FIFO allows users to design programmable delay lines with just a
single AND gate while the PARITY FIFO offers parity checking and generation circuits that
give value for money in their own right.

The 50MBit Fibre Optic circuits are generating interest worldwide especially since the
Manchester encoding/decoding techniques employed ensure clock and data integrity. Not
content with this Plessey Semiconductors now have available samples of three 200MBit
chips: an LED driver (SP9954), Transimpedance Amplifier (SL9904) and a Dataslice
(SP9944).
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Product index -

Data communications
Data Cnh'ol nd Auomaon

MV6001' HDLC/DMA controller (e.g. for ISDN) 128Kbits/s (data), 5V CMOS 17

8MHz (DMA)
[V1V/-ST ¥ Nual auadratire counter Az [\Y) CMAS 28
WIVOiUl wvuai quaaraiure counier 10MHz SV UMIOS [4e
d un

SP9960 Encoder/LED driver 50M bit +5V or -5.2V  Bipolar 29
SL9901 Trans-impedance ampllfler 50MHz +5V or -5.2V 'éipolarA 34
SP9920 Manchester decoder with idle code detect 50M bit 45V or -5.2V Blpolar 36
SP9921  Manchester blphase;mark decoder - BMbit +5V or -5.2V B»polar 39 |

Product index - Data conversion

Analog to Digital converters

SP97508 8-bit flash ADC 110MHz Bipolar 45

SP97308E  8-bit flash ADC, ECL outputs 30MHz  Bipolar 51 |
SP97308T  8-bit flash ADC, TTL/CMOS outputs 30MHz Bipolar 54
SP94308 8-bit video system ADC 20MHz Bipolar 58
SP9756' 6-bit wide input bandwidth ADC (250MHz - 3dB) 110MHz Bipolar 64
SP9754 4-bit expandable ADC 110MHz Bipolar 70

1. 6- and 8-bit accurate versions available

Digital te Analog Converters

SP98608 8-bit multiplying DAC 450MHz 800ps Bipolar 75

MV95408  8-bit video DAC 50MHz 5.5ns CMOS 80 |
SP976iBC 8-bit graphlcs DAC - 200MHz 11ns Bipolar 84
 SP9768 “8-bit multiplying DAC 100MHz 20ns Bipolar 90
SP9770  10-bit multiplying DAC - 50MHz ~ 30ns Blpolar 94




Product index - Data conversion contd)

Comparators

SP93808' Octal comparator 10V +4V +5mV 950ps 150ps (typ) Bipolar 98
SP93804' Quad comparator 10V 44V +5mV 950ps 150ps (typ) Bipolar 107 |
SP93802' Dual comparator 10V +4V  +£5mV  950ps 150ps (typ) Bipolar 116 |
SP9687 Dual comparator +5V,-5.2V  +2.5V 5mV 3ns 1ns (min) 'Bipolar 125
SP9685 Single corhparator +5V,-52V  +25V 5mV  3ns 1ns (min) Bipoia}' 130
SP9680 Single comparator +5V-52V +25V  6mV 4ns - Bipolar 135 |

1. Adjustable hysteresis, Glitch capture

Support

SP92701  Single subnanosecond ECL line receiver and driver -5.2v Bipolar

SL9999 400MHz ADC driver operational amplifier +9V to +15V/ Bipolar
-5V to -15V




Product index -

Specialised memory products
First In/First Ot \_

MJ2812 32 x 8-bit cascadable FIFO OMHz 5V NMOS'2 151
MJ2812HS 32 x 8-bit cascadable FIFO  5MHz 5V NMOS'2 156
MJ2813 32 x 9-bit cascadable FIFO oMHz 5V NMOS!2 151
MJ2841 64 x 4-bit cascadable FIFO  1.75MHz 5V NMOS'2 161
MV66030-25° 64 x 9-bit cascadable FIFO 25MHz v CMOS! 164
MV66030-10° 64 x 9-bit cascadable FIFO 10MHz 5V CMOS' 164
MV65030-355 64 x 9-bit standalone FIFO 35MHz 5V cMos' 171 |
MVE5030-253 64 x 9-bit standalone FIFO  25MHz 5V cMos' 171
MV66401-25 64 x 4-bit cascadable FIFO 25MHz sv  CcMOos' 177
MV66401-10 64 x 4-bit cascadable FIFO 10MHz sv  CMOs' 177
MV65401-35 64 x 4-bit standalone FIFO 35MHz 5V CMOS' 184
MV65401-25 64 x 4-bit standalone FIFO ~ 285MHz 5V CMOS' 184
MV66402-25 64 x 5-bit cascadable FIFO 25MHz 5V CMOS! 177
MV66402-10 64 x 5-bit cascadable FIFO 10MHz sV CMOS' 177
MV65402-35 64 x 5-bit standalone FIFO 35MHz 5V  CMOS! 184
MV65402-25 64 x 5-bit standalone FIFO 25MHz 5V CMOS' 184
MV66403-253 64 x 4-bit cascadable FIFO  25MHz sV CMOS! 177
MV66403-102 64 x 4-bit cascadable FIFO 10MHz 5v CMOS' 177
MV65403-35¢ 64 x 4-bit standalone FIFO 35MHz 5V CMOS! 184 |
MV65403-25: 64 x 4-bit standalone FIFO 25MHz 5V CMOS! 184
MV66404-250 64 x 5-bit cascadable FIFO 25MHz 5V CMOS' 177
MV66404-10° 64 x 5-bit cascadable FIFO © 1OMHz 5V cMmos' 177 |
MV65404-353 64 x 5-bit standalone FIFO 35MHz 5V CMOS! 184
MV65404-25: 64 x 5-bit standalone FIFO 25MHz 5V CMOS' 184
MV61901-50 1K x 9-bit cascadable FIFO ~ sons 5 CMOS' 190 |
(access)
MV61901-80 1K x 9-bit cascadable FIFO - gns 5V CMOS' 190
- (access)
MV61901-120 1K x 9-bit cascadable FIFO - 120ns 5V CMOS' 190 |
(access)
MV61902 1K x 9-bit ‘Dipstick’ FIFO 1OMHz 5v  CcMOS' 201 |
MV61903 1K x 9-bit ‘Parity’ FIFO 10MHz 5V CMOS' 210

1. TTL compatible 2. CMOS compatible 3. With output enable

Memory Support

SP9001C  4-channel magnetic bubble memory sense amplifier +5V Bipolar 218




Product index - High speed logic
Very Fast ECL

SP9131 Dual D-type flip-flop (ultra-fast version of MC10131) -5.2v 520MHz 227
SP9210 8-bit latch (dual 4) -5.2V 200MHz 231
SP16F60 Dual 4-I/P OR/NOR gate (pin/function compatible with MC1660 -5.2Vv 0.55ns 235

Standard ECL III

SP1648 Voltage controlled oscillator +5V or -5.2V 225MHz 150mWwW 237
SP1650 Dual A/D comparator +5V and -5.2V 3.5ns 330mW 243
SP1658  Voltage controlled multivibrator -5.2V 155MHz 130mW 252
SP1660 Dual 4-I/P OR/NOR gate -5V ns 120mW 256
sP1662 ~  Quad 2-I/P NOR gate -5.2V 1ns 300mwW 258
SP1664 Quad 2-I/P OR gate -5.2v 1ns 300mW 261
SP1670  D-type flip-flop -5.2V 300MHz 250mW 264
SP1692  Quad line receiver 52V 11ns 220mW 270




Product List - alpha numeric

TYPE No. DESCRIPTION PAGE

MJ2812HS 5MHz 32 x 8-bit cascadable FIFO 156

MV6101 Dual quadrature counter 26

MV61901-80 1K x 9-bit cascadable FIFO (80ns access) 190

10MHz 1K x9-bit ‘Dipstick’ FIFO 201

MV61902

MV65030-25 25MHz 64 x 9-bit standalone FIFO (with output enable) 171

MV65401-25 25MHz 64 x 4-bit standalone FIFO 184

MV65402-25 25MHz 64 x 5-bit standalone FIFO 184

MV65403-25 25MHz 64 x 4-bit standalone FIFO (with output enable) 184

MV65404-25 25MHz 64 x 5-bit standalone FIFO (with output enable) 184

MV66030-10 10MHz 64 x 9-bit cascadable FIFO (with output enable) 164

MV66401-10 10MHz 64 x 4-bit cascadable FIFO 177

MV66402-10 10MHz 64 x 5-bit cascadable FIFO 177

S i e

MV66403-10 10MHz 64 x 4-bit cascadable FIFO (with output enable) 177

MV95408 8-bit 60MHz CMOS video DAC 80



TYPE No. DESCRIPTION PAGE

SL9999 400MHz ADC driver op. amp. 140

SP1650 ECL Il dual ADC 243

SP1660 ECL Ill dual 4-input OR/NOR gate 256

SP1664 ECL Il quad 2-input OR gate 261

SP1692 ECL Il quad line receiver 270

SP9001C 4-channel magnetic bubble memory sense amplifier 218

SP9210 8-bit 200MHz ECL latch 231
AR
SP9685 Single 3ns latched comparator 130
A O
SP9754 4-bit 100MHz expandable ADC 70
T O
SP9768 8-bit 100MHz multiplying DAC 90
E e e

SP9920 50Mbit Manchester decoder with idle code detect, for
fibre optics/LAN 36

SP9960 Encoder/LED driver for fibre optics 29

SP93802 Dual sub-nanosecond comparator 116

SP§3808 Octal sub-nanosecond comparator 98

SP97308E 8-bit 30MHz flash ADC, ECL outputs 51

SP97508 8-bit 110MHz flash ADC 45

SP98608 8-bit 450MHz multiplying DAC 75

o



Semi-Custom design

For more than a decade Plessey Semiconductors has led and consistently advanced the
state of the art in semi-custom technology.

This leadership has been based on the use of comprehensive design software, Plessey
Design System (PDS). PDS is independent of both technology and function in that Gate
Arrays and cell based designs using CMOS or Bipolar can be developed.

PDS is supported on a DEC *VAX (VMS) based system. However, Plessey supports Daisy,
Valid and Mentor workstations, which are all interfaced into PDS, thereby offering an easy
design route to meet your needs and costs.

These support routes offer the user the maximum flexibility in their design. However,
Plessey also offers a ‘turnkey’ design function where we will complete the design from start to
finish.

We offer a complete range of CMOS and Bipolar processes to meet all requirements of
speed, power, packing density and cost and a very comprehensive range of through-hole,
surface mount and pin grid array packages.

Gate Array Families
Plessey offers a complete range of Gate Array families, in both CMOS and ECL, for cost-
effective, fast turn-round projects - see tables below.

CLA 3000 SERIES (CMOS)

Double layer metal

CLA 5000 SERIES (CMOS)

Double layer metal

4 micron channel length
2.8ns typ. gate delay
20MHz system clock
Fully auto-routed

3V to 6V power supply
Static protected 1/0
Military screening

>90 % utilization of gates

PRODUCT FAMILY:

Gates /0 Power
CLA31XX 840 40 4
CLA33XX 1440 52 4
CLA35XX 2400 64 4

ELA 60000 (ECL)

180ps typ. gate speed

CMOS compatible

Full military operation
PRODUCT FAMILY:

High performance: 1GHz
ECL 10K, ECL 100K, TTL and

Programmable speed/power

2 micron channel length
1.2ns typ. gate delay
40MHz system clock rate
Fully auto-routed

3V to 6V power supply
Static protected 1/0
Military screening

>90% utilization of gates
PRODUCT FAMILY:

Gates 1/0 Power

CLAS1XX 640 36 4
CLA52XX 1232 48 8
CLAS53XX 2016 64 8
CLA54XX 3060 80 8
CLAS55XX 4408 96 16
CLAS56XX 5984 112 16
CLAS57XX 7104 128 16
CLAS8XX 8064 144 16

CLA59XX 10044 160 16

Gates Pads
ELA61000 660 48
ELA62000 1400 68
ELA63000 2900 96
ELA65000

10



Plessey MEGACELL Design Route

PLESSEY MEGACELL
offers the ASIC designer the

opportunity to move to VHSIC
gate complexities without Plessey/Customer .
josing the simpiicity of gate Design Review
array design methods.
MEGACELL also offers l
design freedom and product o
innovation through creative go-"kz_wh:; O'E wa Capture
design. ost Graphies Bty

=
Plessey Software
® Logical Simulation
o Timing Verification

Cell Library
Four types of library
elements are available giving
functional, dynamic, and e Tesubility Analysis
. ; T @ Fault Analysis
physical design flexibility:
Microcells are modular size
cells of simple logic functions
(gates and flip-flops) similar to l
those in current standard
Plessey/Customer

user-library of building-
blocks (e.g. 74 Series TTL)
compiled from Microcells to
speed up design entry. f;o';f,g‘(;ﬁ;“;“"y

Paracells are cells which silicon Compiler
can be parameterised through
their regular composition
(e.g. ROM, RAM, PLA). The
simple netlist cell code is
design effort for these types of
cells.

Supracells are large fixed-
function cells pre-designed to
replicate or improve existing
VLSI standard functions.
Many standard products can
be incorporated into the
Supracell concept.

Automatic

Test Program
Generation

Automatic
Test
Megacell Layout Editor (MLE) Equipment
Placement

Routing

Interactive Autorouting
Batch Autorouting

On-line DRC/ERC

User Command Procedures

Resimulation
Physical )
Check Back !

logic families.
Macrocells comprise a

auto-compiled into a physical

entity requiring very little

Plessey/Customer :’,f:‘",?:;‘;g
Design Review Manufacture

1



The Quality Concept

Production

Plessey Semiconductors
makes MOS and bipolar
integrated circuits of
various types for
commercial, professional
and military customers.
However, a single common
management system is
used to control the manu-
facturing processes which
is planned to meet the
requirements of BS9000
and DEF-STAN 05-21.
Plessey Semiconductors
can supply product meet-
ing the requirements of
MIL-STD-883C.

This means that all pro-
ducts benefit from the use
of reliable processes with
strict controls of individual
stages and overall quality
control. Where customers
require even higher quality
grades this is achieved by
additional screening and
testing but all grades are
produced on the same
manufacturing processes
operating under consistent
control systems.

At Plessey Semi-
conductors, quality and
reliability are built into the
product by rigorous
control of all processing
operations and by mini-
mizing random defects.
Process management
involves extensive docu-
mentation of procedures,
recording of batch data,
employment of extensive
traceability procedures
and the provision of appro-
priate equipment and

facilities.
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HTRB Sample
per Batch
(MOS only)

ao A __ 4
Product

Quality

Assurance

Grade 1 (MOS) Grade A
(Bipolar) Chip Inspection
Option §

Grade 2 (MOS) Grade 1
(Bipolar) Chip Inspection
Options B, C, H and J

Assessment

Off-Line
Quality

Assurance

: Option D :
Production

Option Screens

CS,J&B 100%
< > Production

Electrical
Test

QA Evaluation
of New
Products and

Electrical

QA Sample

Option G Screen

) QA
Also included | Conformance
Approval in Options Testing
Pl;m_ CS &)
Manufacture

Notes:

1. Option A and H
follow the
‘Production’ Route

2. For Option X
follow both

PO PP |
Options D and G

Routine QA

Reliabili l
Assessmglt Despatch
as specified by

QA including B 1[J[1[1(

CQC for BS

Capability i

Approval

Reliability
Database

Customer



Screening Options

Plessey Semiconductors currently offers integrated circuits screened to any of nine options.
The ways in which these options are exercised during the manufacturing cycle are shown in
the Reliability Assessment Flow diagram opposite.

OPTION A. Standard Plessey Product. The devices are 100% electrically tested and have
100% physical inspection applied prior to despatch. AQL for electrical tests is as low as 0.1%
on volume product. AQL for physical inspection is 0.4%.

OPTION B is Plessey Hi-Rel Level B screening. This involves 100% screening, including 160
hour burn-in (ref. 446/SQ/05742, Issue 1).

OPTION C is the MIL-STD-883C Class B. This involves screening, including burn-in, 100
hot and cold testing plus Groups A, B, C and D Conformance testing.

OPTION D (MOS only) is as for Standard Plessey Product but with 100% static burn-in. 20
hours, 125°C, maximum operating voltage.

OPTION G (MOS only) is a conformance (lot-by-lot) assessment using the methods of
BS9400. This gives customer assurance that every batch has been assessed by QA. The
BS6001 sampling plan is used with the AQL level from BS9400 (no BS detail specification
involved).

OPTION H is STACK 0001, which embodies the purchasing recommendations of a leading
group of telecommunications equipment manufacturers.

OPTION J (MOS only) is aBS9450 Assessment Level S2 capability, for which we are currently
seeking approval. This specification is recommended for devices destined for applications
where the system will be highly stressed, both electrically and physically, or where repair
would be difficult.

OPTION S is a MIL-STD-883C Class S requirement for space applications, submarine
repeaters and satellites where repairs, if not impossible would be extremely difficult and
expensive. This involves even more comprehensive screening than Class B and more
onerous lot conformance testing.

OPTION X (MOS only) is the same as Option G with regard to lot-by-lot conformance but
carried out in conjunction with Option D.

13
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@ PLESSEY

Semiconductors

PRELIMINARY INFORMATION

MV6001

HDLC/DMA CONTROLLER

LI YRS SN Ew B N s e w ®

The MV6001 is a combined HDLC transceiver and DMA

controller capable of providing serial communications at
rates up to 128K bits/second, and handling direct memory aNo Q1 i
access clock rates up to 8MHz. ‘°E 2 MRD
A []3 MWR
FEATURES a2 [a MR
B Data Rates up to 128K Bits/s :’E: :::
B DVA Rate up to 8MHz Y o
@ Low Power CMOS n (s omack
@ Simple Interfacing to Popular 8-Bit Processors Q9 "
B Frame Length up to 2K Bytes :::E fo :’:DE
B  Low Host-Processor Overhead oo Tioe
B  Conforms to ECMA40 and Related Standards A0 [] Tox
(CCITT X.25. X.75, 1.440. 1ISO3309, ANSI X3.66. A10/02(] Rex
FED-STD 1003, FIPS71) ol oo
APPLICATIONS ::i:::g :::
B ISDN Terminals Ao} T
. LANs A1s/01] T
B X25 pss Networks g o DP40
DG40
ORDERING INFORMATION Fig.1 Pin connections - top view
MV6001 BO DP (Commercial Plastic DIP) ' P
MV6001 BO DG (Commercial Ceramic DIP)
oP ToP2 TINT TCK RINT RXIP RCK
T T T T o= = ——g—i—e— — —
l | |
| ' |
| HERNEERN |
l ™ ( DMA Y RX :
| I T | e
S
| i —ocs
—O MODE
| | || reaisters :o?m
' T T T T T T =2 gmcx
ADDRESS/ ADDRESS ' [ } ’ ' ' |
| BUS BUS TFL TA |S|C| RFL | RMFL | RA
| I I [ | ! |
| j [ II L1 |
AB/DO,A15/D7 noar  wm m ™ Tt

-

Fig.2 Block diagram
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MV6001

PIN DESCRIPTION

Pin No. Name 170 Function
1,10,20 GND OV supply. All 3 pins must be connected.
2-9 Ao- A7 1/0 Address Bus. Output for memory Ao- A7 addressing. Input for register
addresses Ao - As.
1 TST | Test Enable. Tie to GND for normal operation.
12-19 A¢Do- AwD7 | I/O Data Bus/High Order Address. Multiplexed data and address bus.
21 Tor2 O Transmitter Out. Alternative output to TXor. This output is not affected by
loop back (see Operating Notes - LOOPBACK).
22 TiNT (0] Transmitter Interrupt. An interrupt is generated whenever transmission
of a frame is ended, either following the last FCS byte of a complete frame of when
an abort sequence is transmitted. The interrupt is reset by the control
register.
23 RiNT (0] Receiver Interrupt. An interrupt is generated whenever a frame is received.
The interrupt is reset by the counter register.
24 ASB O Address Strobe. Strobes the Address High byte from the
Data/Address Bus into an external latch.
25 AEN o Address Enable. Enables the external address latch.
26 RXip | Receiver Input. Serial HDLC data input, clocked in by RCK.
27 RCK | Receiver Data Clock. Provides clock to the receiver section, frequency
should be at the required data rate, this need not necessarily the the same as the
transmit data rate.
28 TCK | Transmitter Data Clock. This input provides a clock signal for the
transmitter section and should be set to the desired transmit data rate.
29 TXor (e} Transmitter output. Main transmitter output for serial data.
30 MODE | Bus Control Mode Select. Controls the polarity of BAK and BRQ.
MODE = Vcc gives active LOW, MODE = GND gives active HIGH.
31 WR I Write Register. Loads data from data bus into register addressed by Ao - Aa.
32 RD I | Read Register. Reads addressed register onto data bus.
33 DMACK [ DMA Clock. This input provides clock to the DMA section. The DMA clock rate
should be at least ten times the sum of the transmit and receive data rates.
34 cs I Chip Select. Enables RD and WR inputs.
35 BAK [ Bus Acknowledge. Input from processor relinquishing control of bus. See
pin 30, Bus Mode Select.
36 BRQ (6] Bus Request. Output to proceseor requesting the bus for a DMA cycle. See pin
30, Bus Mode Select.
37 MR | Master Reset. Resets everything.
38 MWR (e} Memory Write. This is a three-state output to write data into memory during
DMA cycles.
39 MRD (0] Memory Read. 3-state output to read data from memory during DMA cycles.
40 Vce +5V £ 10% supply.

18




HDLC FRAME CONSTRUCTION

MV6001

USER FIELDS
{L <2047 BYTES
01111110 ADDRESS CONTROL DATA FRAME CHECK SEQUENCE 01111110
FLAG 1 ORN" BYTES 1 OR 2 BYTES 2 BYTES FLAG
START FINISH
T‘ MV6001 GENERATED T T

*N is any integer

Fig.3 shows the construction of an HDLC frame. The start
and finish of the frame are determined by FLAGS (the binary
pattern 01111110). To prevent spurious recognition of flags
in the user fields, the transmitter automatically inserts a ‘0’
after five successive '1's. The inserted '0's are removed by the
receiver, and hence are not seen by the user. Each HDLC
frame contains a 2 byte frame check sequence produced by
a cyclic redundancy generator in the transmitter. This
sequence is checked by the receiver to validate the frame.

There are two other sequences which have specific
meanings - IDLE and ABORT. The IDLE state is the
transmission of at least 15 continuous ‘1's without inserted
zeros. ABORT is 7 to 14 consecutive ‘1's without inserted
zeros sandwiched between two zeros.

FUNCTIONAL DESCRIPTION

The MV6B001 consists of four main sections; transmitter,
receiver, DMA unit and register bank. Each of the transmitter,
receiver and DMA unit have their own clocks running at the
required data rates. There are no restrictions on the relative
timing between transmit and receive clocks, the DMA clock
rate should be greater than ten times the sum of the transmit
and receive clock rates.

Transmission

In its steady state the transmitter produces a continuous
stream of FLAGS until the control register is loaded with a
transmit instruction. The transmitter then, at intervals,
requests the DMA unit to fetch a byte of data. This is then
transferred from the system memory via the data bus to the
transmitter. (If the DMA unit should fail to fetch a byte of data
by the time the next request arrives then an under-run will
occur and the transmitter will transmitan ABORT sequence).
Data is converted into a serial stream with inserted zeros after
five ones, and the 16-bit frame check sequence is appended
at the end of each frame. As soon as the last bit of the FCS
has been clocked out, the TinT output goes low to inform the
processor that transmission has ended.

INITIALISATION

To start transmission, two items of information are
required - the start address for the data to be transmitted, and
the length of the user fields are loaded into the TA and TFL
registers respectively, after which the transmit enable bit (Do)
can be set at any time to start transmission. Once a
transmission has been started, the only way it can by stopped
is to set the abort bit (D1). The transmitter will then transmit
the abort sequence followed by flags. Transmitter reset (D2)
resets the transmitter interrupt TN, clears the TA and TFL
registers and bits Doand D10of the status register. Transmitter
reset is disabled during a transmission.

Interrupt

A transmitter interrupt (TinT) is generated whenever a
transmission ceases, the status register can then be read to
check if the frame was aborted or not. The interrupt is reset
by writing a transmitter reset to the control register. NB. The
status register must be read before a transmitter reset as this
will alter the contents of the status register.

Status

The transmitter has two status bits - transmitting data (Do)
and abort (D). The transmitting data bit should always be
low after T inT signifying that transmission is ended. The abort
bit will be high whenever a frame is aborted either by an abort
instruction to the control register, or internally due to an
under-run.

Reception

The receiver accepts serial data, removes inserted zeros
and checks the frame check sequence. For each byte of data
received, the receiver section generates a DMA request to
transfer the data to memory. If the DMA controller fails to
make the transfer before the next request from the receiver,
then the receiver will drop out and give a receiver interrupt
with the code in the status register for overrun. If the number
of bytes received reaches the number in the receive
maximum frame length register the receiver will drop outand
give an interrupt with the code in the status register for frame
too long.

Initialisation

The RA register (2 bytes) is loaded with the address where
the first received byte of data is to be stored. The RMFL
register (11 bits) is loaded with the maximum number of
bytes in the user fields plus 3 bytes ( +2 bytes for the FCS,
+1 byte because an interrupt will occur when the frame
length is equal to the length set by the number in the
register).

Control

The receiver has two control bits in the control register.
receive enable (D3) and receive reset (D4). Once the RA
and RMFL registers have been loaded, the receive enable bit
can be set at any time to allow the receiver to receive a frame.
Once set, the receive enable bit cannot be overwritten and
receive reset is disabled until a frame has been received.

Receiver reset will reset the Rintinterrupt bit, registers RFL,
RMFL, RA and bits D2 - D7 of the status register.

19



MV6001

Interrupt

A receive interrupt (RinT) is generated whenever a frame is
received. The status register can then be read to check the
status of the received frame. The interrupt is reset by writing
a receiver reset to the control register. Since the reset will
clear the receiver bits in the status register, the register must
be read before writing the reset to the control register.

Status

The receiver uses bits D2 - D7 of the status register (see
Figs. 5 and 6). Avalid frame is indicated by both ‘overrun’ (D)
and ‘frame too long' (D7) bits being high. Following RinT the
‘free to receive’ bit (D2) should be low, indicating that a frame
has been received. The abort, overrun and long frame bits
will be set according to the state of the frame received. The
flag (D4) and idle (D3) bits monitor the incoming signal
continuously even when the receiver is disabled.

Frame Length Register

Having received a frame and read the status register, the
received frame length can be read from the RFL register. The
frame length is given as an eleven bit number and includes
the 2 FCS bytes in the count. The register should be read
before a receiver reset.

Loopback

Bit D7 of the control register, the loopback bit is provided
for testing purposes. When the bit is set high an internal

connection is made between the transmitter output and
receiver input. The main transmitter output (TX o) transmits
IDLE (transmitted data is always available on Torz). The
receiver is clocked from TCK. The loopback bit will respond
to every write to the control register.

Direct Memory Access (Fig.11)

All data transfers to or from memory are carried out by the
DMA controller. Each time it receives a request from the
transmitter or receiver it will carry out one DMA cycle, i.e.
only one byte is transferred at a time. Clashes between
transmitter and receiver are resolved in favour of the receiver,
otherwise operation is on a first come, first served basis.

Registers

Fig.7 shows the addresses for the various instruction and
status registers. All registers are readable from and writable
to except for S, C and RFL. The S and C registers have the
same address, which one is accessed is determined by
whether a read (status) or write (control) operation is carried
out. Transmitter registers should not be written to when
transmitting (except to ABORT a frame), likewise receiver
registers should not be written to when receiving. The TA
and RA registers update continuously during transmission
and reception respectively, giving the nextaddress to be read
from or written to.

D7 Ds Ds Da D3 D2 D1 Do
LOOPBACK DON'T DON'T RECEIVE RECEIVE | TRANSMIT | TRANSMIT | TRANSMIT
ENABLE CARE CARE RESET ENABLE RESET ABORT ENABLE

Fig.4 Control register

D7 Ds Ds Da D3 D2 D1 Do
RECEIVED |RECEIVED | RECEIVED | RECEIVING [ RECEIVING | FREE TO TRANS- TRANS-
FRAME OVERRUN ABORT FLAGS IDLE RECEIVE MISSION MITTING
TOO LONG FRAME ABORTED DATA
AL RECEIVE BITS T LTRANSMIT BITS ——T

Fig.5 Status register
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MV6001

Status Register

De | Ds | Da { D3 | D2 | D1 | Do Condition

X X X X X 0 1 Currently transmitting data

Transmitter disabled, transmission COMPLETE (status read after an
interrupt)

X X X X X 4 0 Transmltter disabled, transmission ABORTED (status read after an
interrupt)

X X X X 1 X X Receiver enabled, free to receive

0 0 X X X Currently receiving data

X
X X 0 1 X X X Receiving IDLE
X

1 0 X X X Receiving FLAGS

Receiver disabled, ABORTED frame received (status read after an
interrupt)

4 0 X X 0 X X _Receiver disabled, OVERRUN frame received (status read after an
interrupt)

0 0 X X 0 X X Beceiver disabled, TOO LONG frame received (status read after an
interrupt)

1 0 X X 0 X X _Receiver disabled, VALID frame received (status read after an
interrupt)

Fig.6 Status conditions

. " Length Address
Funct
Register unction (Bits) (Hex) As | A2 | A1 | Ao | R/W
TEL Transmitter Frame Length LS Byte 8 2 0 0 1 0 | R/W
Transmitter Frame Length MS Byte 3 3 0 0 1 1 | RW
A Transmitter Address LS Byte 8 6 0 1 1 0 | AW
Transmitter Address MS Byte 8 7 0 1 1 1 | R/'W
S Status 8 9 1 0 0 1 R
C Control 8 9 1 0 0 1 W
RFL Receiver Frame Length LS Byte 8 A 1 0 1 0 R
Receiver Frame Length MS Byte B 1 0 1 1 R
RMEL Receiver Maximum Frame Length LS Byte C 1 1 0 | R/'W
Receiver Maximum Frame Length MS Byte D 1 1 0 1 | R/'W
RA Receiver Address LS Byte 8 E 1 1 1 0 | R/'W
Receiver Address MS Byte 8 F 1 1 1 1 | RIW

Fig.7 Register addresses
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MV6001

MR 7’( * 2v

Fig.8(a)
tsu th
DATA >§ w
STABLE
0.8v
2v
CLOCK
Fig.8(b)
DATA

2v
CLOCK

Fig.8(c)

DATA

Fig.8(d)
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MV6001

INPUT OF DATA

-2V
DO-7
0.8V

tsu th

ST A

Fig.9(a)

X X

Fig.9(b)

Fig.9 Register timing

2v
DATA/ADDRESS
0.8V

DMA CLOCK /?/2"

STABLE

Fig.10 DMA timing
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omack ] M LML LML L LU L
BRa | —

D) SHOWN IN
ACTIVE LOW
——S&I [ | mooe
BAK
a-A7 /] A0-A7 |4
po-07 7 A asais | D0-D7 L/ %

ASB ]

AEN | |
*MRD /] | 4

3
N
u
B

Fig.11 DMA cycle timing

* During a read cycle, MWR stays high and similarly during a write cycle MRD stays high. All other external signals are the same
for both cycles.

ABSOLUTE MAXIMUM RATINGS

Supply voltage Vcc -0.3V to 7.0V NOTES

Input voltage Vin -0.3V to Vecc +0.3V 1. Exceeding these ratings may cause permanent damage
Output voltage Vour -0.3V to Vec +0.3V Functional operation under these conditions is not implied

Clamp diode current per pin Ik 2. Maximum dissipation or 1 second should not be exceeded. only
(See Note 2) ~18mA one output to be tested at any one time

Static discharge voltage

Storage temperature Ts -65°C to +150°C

Ambient temperature with power

applied Tamo -40°C to +85°C

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = -40°C to +85°C, Vcc = 5.0V £ 10%, Ground = 0V

Static Characteristics

Value

Characteristic Symbol Min. Typ. Max. Units Conditions
Output high voltage VoH Vce-2 \ loH = 0.8mA
Output low voltage Vou 0.4 v loL = 1.6mA
Input high voltage ViH 22 \Y
Input low voltage Vi 0.8 v
input ieakage current i -10 +10 WA GND < Vin< Vce
Vcc current lcc 1 mA Tamo = -40°C to +85°C
Output leakage current loz -50 +50 HA GND < Vour< Vee
Output S/C current los 15 80 mA Vece = Max
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Switching Characteristics

MV6001

Characteristic Symbol i \?;:e Max. Units Conditions
Maximum DMA clock frequency |FDMACK 8 MHz
Maximum TX clock frequency FTCK 128 kHz
Maximum RX clock frequency FRCK 128 kHz
Minimum MR duration trs ns Fig.8(a)
RXIP to RCK set-up time tsu 0 ns Fig.8(b)
RXIP to RCK hold time th 90 ns Fig.8(b)
BAK to DMACK set-up time tsu 0 ns Fig.8(b)
BAK to DMACK hold time th 25 ns Fig.8(b)
Delay DMA clock to MRD ta 40 55 ns Fig.8(c)
Delay DMA clock to MWR ta 40 55 ns Fig.8(c)
Delay RCK { to Rint ta 50 110 ns Fig.8(d)
Delay, TCK to Tint to 60 90 ns Fig.8(c)
Delay, TCK ¢ or RCK + to BRQ ta 70 90 ns Fig.8(c) & (d)
Delay, DMACK to AEN ta 40 55 ns Fig.8(c)
Delay, DMACK to ASB ta 40 55 ns Fig.8(c)
Delay, TCK to TXop ta 70 115 ns Fig.8(c)
Delay, TCK to Tor2 ta 60 115 ns Fig.8(c)
Hold, DMACK to MRD th 90 130 ns Fig.8(d)
Hold, DMACK to MWR th 50 75 ns Fig.8(d)
Hold, DMACK to BRQ th 60 ns Fig.8(d)
Hold, DMACK to AEN th 30 55 ns Fig.8(d)
Hold, DMACK to ASB th 40 55 ns Fig.8(d)
Data to WR set-up tsu ns Fig.9(a)
WR to data hold th ns Fig.9(a)
RD to data delay ta 50 ns Fig.9(b)
RD to data hold th ns Fig.9(b)
DMACK to data/address delay ta 60 ns Fig.10
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DUAL QUADRATURE COUNTER

The MV6101 provides interfacing facilities for connecting
one or two rotary or linear encoders to a microprocessor bus. "
The device can be configured as either a 1 x 32- or 2 x 16-bit ! b 400
counter, and is capable of counting in either BCD or binary. 05 [ 2 39002
Each channel of the device consists of a direction o6 3 s
discriminator, a 16-bit counter, and a 16-bit latch. The o1 (] a a7 L_-jm
outputs from the two latches go to a MUX which feeds an 8- d F ono
bit bidirectional 1/0 port. The two counters can be pre- GROUND 45 36 UND
loaded from the 1/O port. Direct count mode available for ais (6 35 ax
up/down event counting. oum 7 34 [0 zout2
wa ] 8 33 [ Rer2 our
FEATURES mrout o Mveion 320w
B Complete Interface between Encoder and = Q10 sipm
Microprocessor System — Requires no Additional a1 sof]cs
Logic a0 12 29 | 6co/em
B Xand Y Axis Interface in One Device crouno [}13 28] 16/32
B Low Power CMOS i 414 apue
B 2x 16 or 1 x 32 Operation esen 15 2 [] resen2
6 25
B Capable of Clock Rates up to 10MHz o ve Q1 p v
] ) con Q17 24 c2on
Counters can be loaded by Microprocessor ) 23w
B Marker Pulse Input REF1 EN [J19 220 Rerz IV
cLock (J20 21[] Rer2 EN DG40
APPLICATIONS DP40
B Rotary and Linear Encoders —— - -
) . Fig.1 Pin connections - top view
B  Batch Counting/Flow Metering
B Mouse/Tracker Ball Interface ORDERING INFORMATION
B Frequency/Rate Measurement MV6101 BO DG (Industrial - Ceramic DIL package)
B Robotics/CNC Machines MV6101 BO DP (Industrial - Plastic DIL package)
°:'>7§e°§.'3" 16-BIT 8-BIT
ENCODER “ M upON | LATCH | MUX
INPUT FoveaL H counter H — C:>3's|73ﬁ
CONTROL 1
3-BIT COUNTER/
ADDRESS BYTE I ' ' {}
INPUT ADDRESS TO
DECODE cou;wen

TO COUNTER 2

Fig.2 Simplified block diagram of '/ MV6101
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Mve101

o iRQ
aQ/Di  BCD/BIN Q16 RESET1 ZOUT1 ZOUT2
I i )
I | ~Jcounter i
oUP ! !
CIWPO—  pirecTion — I
C1DNG|DISCRIMINATOR[ |®ON || | I
= 16 16
| = 16-BIT LATCH >
f E:) 16 <——ocLocK
REF1 EN O—] = 1= I
FIDUCIAL L | | I
REF1 INO—] CONTROL L——oDg
0 D1
REF1 OUT O— — gz
3
y
_ 8 3-STATE :394
16/320 —| |—={ CARRY LATCH MULTIPLEXER /0 }+—oD
[ {rer] o
—
REF2 EN 0—{ I ——oD7
FIDUCIAL ] I
REF2 IN 0— CONJ RoL COUNTER o (=] —< CS
| I ) 2 £{ - —OWR
Z - L 375
REF2 OUT O—{ :“) 3 | RD
| L |
| { —| =X 16 . —? Ag
LATCH ADDRESS
| 16-BIT - 2 ——> a DECODE ’_'—?A‘
c2up o— —o a2
DIRECTION —__—_‘—J>4 '
C2DN o—{DISCRIMINATOR|
DN :

Q/D2 Q32 RESET2

Fig.3 Functional block diagram

ABSOLUTE MAXIMUM RATINGS

Supply voltage -0.3V to 7V Storage temperature -65°C to +150°C
Input voltage -0.3V to Voo +0.3V Operating temperature -40°C to +85°C
Output voltage -0.3V to Voo +0.3V

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = 0°C to +85°C, Voo = 5V + 10%

Characteristic Min. ?;:f Max. Units Conditions
Input high voltage 2.0 v
Input low voltage 0.8 \Y
Input leakage current -10 10 HA
Output high voltage 4 \Y lout = -1.6mA
Output low voltage 04 \Y lost = +3.2mA
3-state leakage current -40 40 HA Vout = 1.4V
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PIN DESCRIPTIONS

MV6101

Symbol Pin No. Pin name and description

Inputs

Cs 30 Chip Select, active low.

A0/A2 12,11,10 Address Lines, allow access to the four internal latches when reading from the device,and
access to the counter stages when writing to it. When reading from address 100, the
counter values are transferred to the latches. See Table 1. During a READ operation the
data contained in the latches is tranferred to the data bus. During a WRITE operation, the
data on the data bus is loaded into the counter addressed.

Q/D1,Q/D2 14,27 Selects quadrature x 4 or direct counting mode.

RESET1,2 15,26 A High on one of these lines resets the clocking circuitry and all counters to zero. Theline
must be taken low again for counting to recommence. In the 1 x 32 mode, RESET 1 resets
all counters and latches.

CLOCK 20 This line is used to clock the count input signals into the steering circuit on its negative
going edge. The next positive going edge transfers data from the counters to the latches
when address 000 is read.

16/32° 28 Selects 16 or 32 bit counting. In the 32 bit mode all lines referring to counter 2 are inactive.

BCD/BIN 29 BCD or Binary Select. In the BCD mode the counters are configured as either two
4-decade counters or one eight decade counter depending on the state of the 16/32
select line.

C1UP,C2UP, (16,23,17,24 These are the input lines to the counters. In the quadrature mode, the phase relationship

C1DN,C2DN between the signals on lines UP and DN determine the direction of count. In the direct
mode, input UP or DN will cause a count up or down if the other input is held High.
Holding one input Low in this mode will disable the other input. In the quadrature mode,
the maximum count rate will be slightly less than fcLock/4, and in DIRECT mode fcLock/2.

REF1 EN, 19,21 Reference Latch 1,2 Enable. A High level will enable the fiducial circuit for Counter 1 or2

REF2 EN respectively.

REF1IN, 18,22 Reference 1,2 Input. If one of the fiducial circuits is enabled, a positive transition on

REF2 IN REF1 or 2 IN will freeze the count for that particular counter. The next positive edge on
REF1 or 2 IN will unfreeze the counter, after REF. LATCH ENABLE goes low.

D0/D7 37,38,39,40, 1/0 Data Lines. When CS is High these lines are high impedance, when Low these lines

1234 can be inputs or outputs depending on the state of WR and RD.

WR 32 Write control line, used to write to counters.

RD 31 Read control line, used to read latches.

Outputs

ZOUT1, 7,34 Zero Out 1/2. A High on one of these lines indicates that the respective counter is at zero.

Z0UT2

IRQ 8 Interrupt Request. A Low output signifies that either counter is at zero. TRQ is cleared
whenever the device is read.

REF1 OUT, 19,33 These lines indicate that the fiducial circuits are active and set. REF1,2 QUT can be reset

REF2 OUT by either the relevant RESET or by putting REFERENCE LATCH ENABLE low, followed
by a positive transition on REF INPUT.

28
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(72

A0 Al A2 ACTION

- OO0 O OO

0 0 0 READ/WRITE LOW BYTE COUNTER 1
1 0 0 READ/WRITE HIGH BYTE COUNTER 1
0 1 0 READ/WRITE LOW BYTE COUNTER 2
1 1 0 READ/WRITE HIGH BYTE COUNTER 2
0 0 1 LATCH DATA

X X X NONE

Table 1 Truth table for address lines
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50 MBIT MANCHESTER BIPHASE-MARK ENCODER AND LED DRIVER

The SP9960 is a Manchester biphase-mark encoder and
LED driver, designed for use in fibre-optic links at up to

50Mbit/s. ~—
It encodes TTL or ECL data and outputs the result as a valt tap oo
current at either the large or the small LED driver output. The vee: 10[] 2 13[] vee: 10
LED driver and the current output are selectable. o3 120 vee: 35
SP9960
(] DG 11fJve: 70
FEATURES ‘ ‘ ells 10w
B Up to 50Mbit/s Operation oils oliso
B TTL or ECL Inputs verdr o) vee 0
B Choice of LED Drivers - Large or Small
B Choice of LED Drive Currents DG14
B LED Driver Enable Control
B Single Supply Voltage
B —40°C to +85°C Operating Temperature Range
vee (I [10 14[17 ope
APPLICATIONS vee: 10 (1 |2 13T vee: 10
B High Speed Serial Data Communications W3 op 12[Tve: 3
B Fibre Optic Data Links o] |4 mon:mv“w
B Local Area Network (LAN) Interface el |s 10w
I |6 9[T]so
vee: LT (7 8[Tvec: 0

ORDERING INFORMATION

SP9960B DG (Industrial - Ceramic DIL package) MP14
SP9960B MP (Industrial - Miniature Plastic DIL package)
SP9960B LC (Industrial - LCC package)

ASSOCIATED PRODUCTS

SP9920 Decoder with Idle Detect
SP9921 Decoder
SL9901 Transimpedance Amplifier

Vee: 10

LC20

Fig.1 Pin connections - top view
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SP9960

FUNCTIONAL DESCRIPTION

Fig.2 shows the simplified block diagram of the device.
Data arriving at a data input (TDI or EDI pin) is sampled by
the positive edge of the appropriate clock (TCI or ECI pin),
encoded into a biphase-mark signal, and output as a current
at the chosen LED driver (SD or LD pin).

If TTL inputs are to be used (TDI and TCI pins) then the
ECL inputs (EDI and ECI) should be left unconnected and
vice versa.

Biphase-Mark Encoding

Fig.3 shows how the biphase-mark encoding scheme
works. The input data is sampled by the positive edge of the
clock. If the data is high (logic 1) then the driver switches to
its opposite state (i.e. off if it was previously on, or on if it was
previously off). If the data is low (logic 0) then the driver does
not switch to its opposite state on the positive clock edge.

Regardiess of the sampled input data, the driver always
switches to its opposite state on the negative edges of the
clock.

This form of encoding ensures a high number of
transitions in the signal which simplifies the task of clock

recovery at a remote detector. Since the data is encoded in
terms of transitions, rather than as absolute levels, the signal
can be given a net inversion without corrupting the
information carried.

LED Drivers

There are two LED driver outputs, the small driver (SD pin)
and the large driver (LD pin). The driver used is chosen by the
Vee : LD pin, which should be tied to the Vee pin to select the
large driver and left unconnected to select the small driver.

The small driver outputs either 15 or 25mA (typically) when
on. If the Vee : 10 pin is tied to Vee then the output is boosted
by 10mA to 25mA. If the Vee: 10 pin is unconnected then the
output remains at 15mA.

The large driver outputs 45, 80, 115 or 150mA (typically)
when on. If the Vee : 35 pin is tied to Vee then the output is
boosted by 35mA and if the Vee: 70 pin is tied to Veethen it is
boosted by 70mA. If both these pins are left unconnected
then the output remains at 45mA.

The drivers are disabled by pulling the ODE pin low. They
are enabled if the ODE pin is left unconnected or pulled high.

4 I
e |—e—0O TCI
INTERFACE | 3} 1,
BIPHASE I
ENCODER
EcL _._5? Ect
INTERFACE 6! o

VEE:35 VEE:70  VEE:LD

VEE : 10 ODE
— e O —— —(P — —
[~ 2 1
|
l
SMALL
so ‘|>_‘_ LED DRIVER
|
|
L1
RGE
Lo T—‘_ LED DRIVER
I
L_ 12 no 13

|

VEE

N.B. Pin Numbers refer to Ceramic DIL (DG) and Miniature Plastic (MP) Packages

Fig.2 Functional block diagram

DATA STROBE

i A

— | |

rJ_

ceock L] 1 L 1
L Y K 1 T ‘
DATA _I_l_’_——’—’l
| | [ l
prven L] L 11
FosaIBLE) L L7

L I I

N.B. The polarity of the driver is determined by the previous data transmitted.

Fig.3 Encoding alignment
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PIN DESCRIPTIONS

SP9960

Symbol

Pin No.

DG,MP

LC

Pin Name and Description

Vee
Vee: 10

TDI

TCI

ECI

EDI

Vce: L

Vce: D

SD

LD

Vee: 70

Vee: 35

Vee: LD

ODE

LAl

12

13

14

17

18

19

20

Negative Supply (Power Input). OV.

10mA Negative Supply (Power Input). OV or no connection. This pin should be
tied to the negative supply (Vee) to increase the current sinked at the small
current LED output driver (SD pin) by 10mA (typically) if the small driver is
selected. It should be left unconnected otherwise.

TTL Data Input (TTL Input with Internal Pull-down). Transitor-transitor logic
(TTL) data is strobed in at this pin by the positive edges of the TTL clock input
(TCI pin). This pin should be left unconnected if the TTL inputs are not to be
used.

TTL Clock Input (TTL Input with Internal Pull-Down). The rising edge of this
clock is used to strobe the TTL data input (TTI pin). This pin should be left
unconnected if the TTL inputs are not to be used.

ECL Clock Input (ECL Input with Internal Pull-down). The rising edge of this
clock is used to strobe the ECL data input (EDI pin). This pin should be left
unconnected if the ECL inputs are not to be used.

ECL Data Input (ECL Input with Internal Pull-down). Emitter-coupled logic
(ECL) data is strobed in at this pin by the positive edges of the ECL clock input
(ECI pin). This pin should be left unconnected if the ECL inputs are not to be
used.

Logic Positive Supply (Power Input). This is the positive supply for the input
buffers and logic.

Driver Positive Supply (Power Input). This is the positive supply for the
output drivers.

Small Driver (Current Sink Output). This is the small current LED output
driver. Data supplied at the clock and data pins is encoded and output as a
current at this pin if the large driver negative supply pin (Vee: LD) is left
unconnected.

Large Driver (Current Sink Output). This is the large current LED output
driver. Data supplied at the clock and data pins is encoded and output as a
current at this pin if the large driver negative supply pin (Vee: LD) is tied to the
negative supply (VEee).

70mA Negative Supply (Power Input). OV or no connection. This pin may be
used in conjunction with the Vee : 35 pin. It should be tied to the negative
supply (Vee) to increase the current sinked at the large current LED output
driver (LD pin) by 70mA (typically) if the large driver is selected. It should be left
unconnected otherwise.

35mA Negative Supply (Power Input). OV or no connection. This pin may be
used in conjunction with the Vee : 70 pin. It should be tied to the negative
supply (VeEe) to increase the current sinked at the large current LED output
driver (LD pin) by 35mA (typically) if the large driver is selected. It should be left
unconnected otherwise.

Large Driver Negative Supply (Power Input). OV or no connection. This pin
should be tied to the negative supply (Vee) if the large current LED output
driver (LD pin) is to be used. It should be left unconnected if the small current
LED output driver (SD pin) is to be used.

Output Driver Enable (Programming Input with Internal Puli-up). This pin
shouid be left unconnected for normal operation. If it is low then the LED
output driver is disabled.
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SP9960

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Vee = +5V = 0.5V, Tamb = -40°C to +125°C.
All voltages are with respect to Vee (Ground).

Static Characteristics

NOTE

—
- Value .
Characteristic Symbol - Units Conditions
Min. Typ.' Max.
Supply current lcc 25 40 mA Outputs disabled
Programming input low voltage Vie 0 0.4 Y
Programming input high voitage Vinp 2.0 Vce \
TTL input low voltage Vit 0 0.4 0.8 Vv
TTL input high voltage ViHT 20 24 Vce \Y
ECL input low voltage Vie 0 Vee \
-1.65
ECL input high voltage VIHE Vce Vce Vv
-0.96
Programming input current Ip 10 mA 0< V< Vcec
TTL input current It 100 UA 0< V< Vce
ECL input current Ie 250 UA o<V < Ve
Small driver on current (sink) IsD 12 15 18 mA 1<V < Vcc, default
22 25 28 mA +10mA
Large driver on current (sink) Lo 40 45 50 mA 1<V < Vce, default
70 80 90 +35mA
105 115 125 +70mA
135 150 165 +105mA
Driver off leakage (sink) I 5 MA 0< V< Vee
Pin capacitance Ce 7 15 pF
Digital Switching Characteristics (see Fig.4)
Value . .
Characteristc Symbol - Units Conditions
Min. Typ.' Max.
Clock frequency fc 50 60 MHz
Clock high period tcH 5 ns
Clock low period tou 5 ns
Input data set-up time tis 5 ns
Input data hold time tiH 5 ns
Output data hold time toH 0 ns
Output data delay too 3 5 ns

1. Typical figures are for design aid only. They are not guaranteed and not subject to production testing

ABSOLUTE MAXIMUM RATINGS

Exceeding these ratings may cause permanent damage.
Functional operation under these conditions is not implied.
Voltages are with respect to Vee (Ground).

Positive supply voltage, Vcc
Input voltage, Vi

Output voltage, Vo

Storage temperature, TTs
Package power dissipation, Pe
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0V to +8V

-0.3V to Vcc +0.3V
-0.3V to Vcc +0.3V
-55°C to +125°C
380mW



SP9960

CLOCK’
(TCI OR ECI)

DATA
(TDI OR EDI)

DRIVER
(SD OR LD)

teL

tcH
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N

VIH(MIN)
VIL(MAX)
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! IoMIN)
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D4
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Fig.4 Digital switching characteristics

TTL DATA IN O———
TTL CLOCK IN O—
ECL DATAINO———
ECL CLOCK IN O—

—0 +5V

o o |» o

7 114 8
vee:L ODE vece: D
TDI 10
TCI
SP9960
EDI 9
ECI
VEE VEE:10 VEE:LD VEE:35 VEE:70

1 2

|

13 12 K
I L

® -

OPTICAL
OuUTPUT

ov

N.B. Pin Numbers refer to Ceramic DIL (DG) and Miniature Plastic (MP) Packages

Fig.5 Typical application circuit - Large driver at 115mA (nominal) chosen
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SL9901

50MHz TRANSIMPEDANCE AMPLIFIER

The SL9901 is a monolithic silicon integrated circuit
designed to interface between a detector diode and a
decoder in a Fibre Optic Receiver system.

In the SL9901, the photocurrent generated by a PIN diode
is converted to a voltage suitable for driving a comparator
input stage in a decoder/detector circuit. The SL9901 has a
3dB electrical bandwidth of 50MHz enabling NRZ data rates
of up to 100Mbit/s to be received.

FEATURES

High Sensitivity

50MHz Bandwidth (100Mbits/NRZ Data Rate)
Wide Dynamic Range

5 Volt Supply

Usable in Systems with 10 =9 BER at —36dBm
Average Optical Power

APPLICATIONS

Fibre Optic Data Links

Nucleonics

Instrumentation

Current/Voltage Conversion

vee (T [1@ 8 Vee
our (17 |2 7O
SL9901
vee (17 (3 61 Ve
Ne (] (4 [mal

MmP8

Fig.1 Pin connections - top view

ASSOCIATED PRODUCTS

SP9920 Decoder with Idle Detect
SP9921 Decoder
SP9960 Encoder and LED Driver

ORDERING INFORMATION
SL9901B MP (Industrial - Miniature Plastic DIL package)

Fig.2 Functional block diagram



SL9901

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Vee +5V + 0.5V, Tamo = -40°C to +85°C, Input current |1 = 0.3uA to 10uA.
All voltages are with respect to Vee (Ground)

Value

Characteristic Symbol Min. | Typ.' | Max. Units Conditions
Supply current lce 12 mA Output unloaded
Input bias voltage Vis 1.5 \
Input impedance Zi 400 Ohms
Input current at clipping lic 10 uA
Transimpedance gain Gt 40 kohms
Bandwidth fs 50 MHz 3dB point
Output impedance Zo 50 Ohms
Output noise over band No 2 mV 1< f < 160MHz (See Note 2)
Pin capacitance Cr 1.5 pF

NOTES

1. Typical figures are for design aid only. They are not guaranteed and not subject to production testing.
2. The noise figure quoted here is adequate for approximate performance calculations, but it should be noted that the noise is not purely white.

et A=

—r , o +85V
00w ok L 4L
puss 3 6 o s
D vce vee
Zn sLeg01  ouTPE—Ab—e—o QLIASE
VEE VEE

1

i

ABSOLUTE MAXIMUM RATINGS

Fig.3 Typical application circuit

Exceeding these ratings may cause permanent damage.
Functional operation under these conditions is not implied.
Voltages are with respect to Vee (Ground).

Positive supply voltage, Vcc

0Vto +7V

Input voltage (device sourcing current), Vi
Input current (device sinking current), I
Output voltage (device sinking current), Vo
Output current (device sourcing current), lo
-55°C to +125°C

Storage temperature, Tst

10mA
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50MBIT MANCHESTER DECODER WITH IDLE CODE DETECT

The SP9920 is a monolithic silicon integrated circuit for
clock and data recovery from a Manchester biphase mark ‘-
encoded input signal. It operates from a single 5V supply REFERENCE FILTER (11 16[1 Bias FiTeR
with ECL outputs, and has an Idle Code Detect output. vee []2 157 cLock RecoveRy FILTER
10LE coE ouTpuT 3 14[] vee
FEATURES PHASE LOCK ouTPuT (}4 13 (] INVAMP inpuT
SP9920
B 20M-50M Operating Range DATA 0UTPUT [5 12[] NON INVAMP INPUT
B Single 5V Supply cLock outeut []6 1] vee
M Sensitive Differential Input umIT AMP ouTpuT []7 10[] xTaL osciLLATOR INPUT
B EcCL Output vee (18 9of] xTaL osciLwaTor outpuT
B input Signal Detection from Lock Detect DG16
B Output
. No False Frequency Lock REFERENCE FILTER (1] |1 o 18 (I3 iAs FILTER
B idie Code Detect vee O] |2 17|03 CLOCK RECOVERY FILTER
vee (O] (3 16 |17 vee
APPLICATIONS 1DLE CODE oUTPUT [T |4 15 10 NvAMP INPUT
SP9920
B High Speed Serial Data Communications PuASE Lock oureur I |5 :: I oW mawp weuT
B Fiore Optic Data Links OATA OUTRUT i : . H0 Ve
CLOCK OUTPUT Ve
B Local Area Network (LAN) Interface ’
LIMIT AMP OUTPUT [T (8 1[0 XTAL OSCILLATOR INPUT
vee (O] |9 10|[TI] XTAL OSCILLATOR OUTPUT
ABSOLUTE MAXIMUM RATINGS MP18
Supply voltage 7.5V
Storage temperature -55°C to +125°C 5 g
Operating temperature range -40°C to +85°C z 3 w
g & 3
33 S
ORDERING INFORMATION 22 3
SP9920 DG Ceramic Package -
SP9920 MP SO Package o~
SP9920 LC Chip Carrier Package
Vee 19 13 LIMIT AMP OUTPUT
ASSOCIATED PRODUCTS NON INVAMP INPUT 20 12 CLOCK OUTPUT
INVAMP INPUT 1 SP9920 11 DATA OUTPUT
SP9921 50MBit Manchester Decoder w0 T
SP9960 50MBit Manchester Decoder + LED Drive vez 10 PHASE LaCK OuTPU
SP9901 50MBit Transimpedance Amplifier vee 3 9 IDLE CODE OUTPUT
-F Lc20

Fig.1 Pin connections - top view (not to scale)
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[ \ LIMIT AMP
| /] OUTPUT
» CLOCK
OuTPUT
DATA DATA
l’ CONVERSION ouTPUT
1
f INTEGRATOR ASMELES
0
MANCHESTER IDLE IDLE
CODE |—* CODE
INPUT ] ] DETECT|  OUTPUT
PHASE
LIMITING RING PLL PHASELOCK | o | ock
_/- ave [ n OSCILLATOR A FILTER DETECT oUTRUT
% EL.
fl
} INTEGRATOR SAMPLE OUTPUTS
AN o AND HOLD
MANCHESTER DECODING
UNIT
RING 5
OSCILLATOR B ]
PHASE & FREQ PLL
DETECTOR FILTER
XTAL OSCILLATOR INPUT —e—— 0 ]
XTAL OSCILLATOR OUTPUT —a———|  STAGE
Fig.2 Block diagram of SL9920
IDLE FORMAT BINARY DATA
o
1 v 1 ol ]ofof1]o
—_— —
DECODER INPUT
—
RECOVERED CLOCK
—
OUTPUT NOT DEFINED I
DECODED NRZ DATA ‘

PHASE LOCK OUTPUT

IDLE CODE OUTPUT

NOTE

BIT PERIOD

-———

There will be a 3", bit period delay
between the input signal and the
derived data outputs.

Fig.3 Timing diagram
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SP9920

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Supply voltage = 5V £ 10%. Tamb = -40°C to +85°C
Voltages measured with respect to positive supply

Characteristic Min. \{ra;:e Max. Units Conditions
Power supply
Pins 2 & 15-8 & 11
Supply voltage -45 -55 Y
Supply current 100 mA
Limiting amplifier
Pins 12 & 13
Differential input drive 10 1000 mV rms
Input offset voltage 5 mV
Input bias voltage -25 \ % supply voltage
Differential input impedance 1000 Ohms
Pin 10
Clock rate/REF frequency ratio 5 TTL clock ref
Clock recovery PLL
PLL pull in/pull off +10% From centre frequency defined by
REF frequency input
ECL outputs (10k)
Pins 3,4,5,6 & 7
Output high voltage -0.96 -0.81 Vv
Output low voltage -1.85 -1.65 \Y
Internal pull down current 2 mA
Output drive current 10 mA

OPERATING NOTES

The circuit incorporates two phase locked loops, one
acting as a frequency comparator providing bias to
determine the centre operating frequency of the clock
recovery circuit. The operating frequency is modified by the
second loop to produce a clock signal locked to the input
signal.

The SP9920 uses a crystal oscillator reference. The
reference frequency is % of the signal clock frequency. The
input signal is amplified by a differential limiting amplifier,
with an ECL output. NRZ data output together with a clock
output is provided, also with ECL levels.

A phase lock detector provides input signal detection.

Decoding is accomplished by means of a Costas loop
incorporating on-chip integrate and hold circuits. The
loop response characteristics are determined by external
resistor and capacitor forming the phase lock loop filter.

The circuit incorporates a differential limiting amplifier as
an input stage, which is capable of operating with a 10mV
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input signal. Output drive of the clock, data and phase lock
signals are ECL compatible. A logic ‘1’ signal is generated at
the phase lock output when the data signal is greater than the
error signal in the Costas loop, thus indicating the clock is in
phase with the signal input. An offset is incorporated such
that when no signal is present on the input the phase lock
output is logic ‘0.

Also provided on-chip is a crystal oscillator maintaining
circuit operating at ¥ of the input clock frequency, and an
Idle Code Detect output which is an ECL 10K logic level.

The second phase lock loop is used to set up the centre
operating frequency of the ring oscillator circuits. This is
achieved by comparing a divided down sister oscillator (Ring
Oscillator B) output with an external clock reference signal
derived from the internal crystal oscillator. The ring oscillator
in the Costas loop is designed such that its frequency can be
pulled £10% off the reference frequency by the phase
correcting signal from the PLL fiiter.
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PLEASE CHECK FOR LATEST ISSUE

50 MBIT MANCHESTER BIPHASE-MARK DECODER

The SP9921 is a bipolar monolithic silicon integrated
circuit for clock and data recovery from a Manchester
biphase-mark encoded input signal. It operates from asingle
5V supply and has ECL outputs.

FEATURES

20 to 50Mbit/s Operating Range

Single Supply Voltage

Sensitive Differential Input

ECL Outputs

Input Signal Detection from Lock Detect Output
No False Frequency Lock

—40°C to +85°C Operating Temperature Range

APPLICATIONS

B High Speed Serial Data Communications
B Fibre Optic Data Links

B Local Area Network (LAN) Interface

ORDERING INFORMATION

SP9921B DG (Industrial - Ceramic DIL package)
SP9921B MP (Industrial - Miniature Plastic DIL package)
SP9921BLC (Industrial - LCC package)

ASSOCIATED PRODUCTS

SL9901 Transimpedance Amplifier
SP9920 Decoder with Idle Detect
SP9960 Encoder and LED Driver

REFF []1 16780
vee 2 15{] RecF
Reo 3 14[]vee
Po(la spoga1 13[IRX-
RxD |5 DG 12[] Rx+
Rxc (|6 11 ] vee
Rxo []7 10[] RCI
vee []8 9[Inc
REFF I {1 o 18 8D
vee (] |2 17 I3 Reck
vee (O (3 16 [ Vee
Rco (O] |4 15|10 Rx-
PLO ] |5 sp':gm 14|10 Rx+
Rx0 ] |6 1310 vee
Rxc O 17 1217 vee
Rxo O |8 11([0 Rct
Vee (O] |9 10|03 N

DG16

MP18

Lc20

Fig.1 Pin connections - top view
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FUNCTIONAL DESCRIPTION

Fig.2 shows the simplified block diagram of the device. It
locks onto incoming data, recovers the clock and decodes
the data making use of a reference clock input at
approximately one fifth of the data rate.

Receive Path

Data is received at the differential input pins (RX + and
RX-) of the limiting amplifier which outputs the digital
received signal for monitoring at the amplifier output pin
(RXO). This signal is fed into a Costas loop which outputs the
recovered clock (RXC pin) and the decoded data (RXD pin).

Fig.3 shows how the input signal is decoded. The
Manchester biphase-mark code uses a transition at the
centre of the bit to indicate a one and the absence of a
transition to indicate a zero. In addition there is always a
transition at the end of the bit.

Phase-Locking and Signal Recovery

The SP9921 can be used in systems operating over a wide
range of data rates without false frequency lock. This is
achieved using a reference VCO and a recovery VCO.

The reference VCO is phase-locked to the reference clock

input (RCI pin). This generates an internal clock at 5 times
the frequency of the reference clock input. The output of this
VCO is output for monitoring on the reference clock output
(RCO pin). Filtering of the bias control signal to the VCO is
performed at the reference filter pin (REFF).

The bias control signal for the reference VCO is filtered at
the bias decoupling pin (BD) and used to set the free-running
frequency of the recovery VCO. The recovery VCO drives the
receive clock (RXC pin) and the modulators which in turn
drive the integrators. The integrators analyse the
components of the signal which are in phase and 90° out of
phase and so obtain the recovered data and the correction
signal for the Costas loop. The correction signal is filtered at
the recovery filter pin (RECF).

The Costas loop also pulls the phase-lock output pin
(PLO) low when the transition at the end of the encoded data
bit is not detected. This can occur when there is a loss of
data, if there is enough noise on the link (even if no data is
corrupted) or if the Costas loop has difficulty locking (for
instance if the time constant at the recovery filter pin is too
great).

vec  VEE
[~ 7 __——_—_—3,1—13 2.1—43_-1
RCI (TTL INPUT) 1% e 3l
werr o1 REFERENCE COMPARATOR REFERENCE VCO 30 Rco
‘ :
l DIVIDER |
8D cri-— BIAS FILTER l{ RECOVERY VCO & mxc

| LIMITING
AMPLIFIER

l43 MODULATORS

4!
OUT-OF-PHASE s PLo

INTEGRATOR

CORRECTION
"] GENERATOR | «e150 RecF
|

- |

IN-PHASE
INTEGRATOR

N.B. Pin Numbers refer to Ceramic DIL Package (DG)

Fig.2 Functional block diagram

SIGNAL _I L_] I_, I__l
pgal.}:ﬁnw j_[——] 1 ] [
| | | | i
RXC | I I I
| | | |
RXD ]

N.B. There is a delay of 3.5 clock cycles between the input signal and the decoded data.

Fig.3 Biphase-mark decoding
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PIN DESCRIPTIONS

SP9921

ELECTRICAL CHARACTERISTICS

Symbol Pin No. Pin N d Description

in Name and Desc
DG | MP | LC P

REFF 1 1 7 Reference Filter (Current Output/Voltage Input). A series RC network should be
connected between this pin and ground (Vee) to provide the filtering for the
control of the reference VCO.

Vee 23 8 Negative Supply (Power Input). OV.

RCO 4 9 Reference Clock Out (ECL Output). This pin should output a clock which is
phase-locked to the reference clock input (RCI pin) but which is 5 times its
frequency.

PLO 4 5 10 Phase Lock Out (ECL Output). This pin goes low when the device fails to detect
a transition at the end of the undecoded received data.

RXD 5 6 1" Received Data (ECL Output). This pin outputs the decoded received data.

RXC 6 7 12 Received Clock (ECL Output). This pin outputs the recovered clock.

RXC 7 8 13 Receive Cut (ECL Output). This pin outputs the undecoded received data.

Vce 8 9 14,15 | Positive Supply (Power Input). 5V.

NC 9 10 16,2 No Connection. This pin should be left unconnected for normal operation.

RCI 10 1 17 Receive Clock In (TTL Input). This is the input for the reference clock which sets
the free-running frequency for the recovery VCO. Its frequency should be close
to one fifth of the received data rate.

Vee 1 12,13 | 18,19 | Positive Supply (Power Input). 5V.

RX +.- 1213 | 14,15 20,1 Receive Plus and Minus (Analog Voltage Inputs). These are the differential
inputs to the limiting receive amplifier. They are self-biasing and would
normally be capacitively coupled. For a single-ended input the unused pin
should be capacitively coupled to ground.

Vee 14 16 34 Negative Supply (Power Input). OV.

RECF 15 17 5 Recovery Filter (Current Output/Voltage Input). A series RC network should be
connected between this pin and ground (Vee) to provide the filtering for the
control of the recovery VCO.

BD 16 18 6 Bias Decoupling (Decoupling Node). A capacitor should be connected between
this pin and ground (Vee) to eliminate noise on the bias voltage generated by
the reference PLL and which sets the free-running frequency of the
recovery VCO.

Test conditions (unless otherwise stated):
= +5V = 0.5V, Tamo = -40°C to +125°C.
All voltages are with respect to Vee (Ground).

Vce

Static Characteristics

Characteristic

Supply current
TTL input low voltage
TTL input high voltage
TTL input current

ECL output high voltage

Pin capacitance

ECL output low voltage

Value . .
Symbol Units Conditions

Min. Typ.' Max.

lcc 100 mA Outputs unloaded

Vit 0 0.4 0.8 \

ViHT 20 2.4 Vce \Y

IT 2 mA 0< V< Vce

VoH Vce Vce mA I(Source) = 10mA
-0.96 -0.81

VoL Vce Vce mA I(Sink) = 2mA
-1.85 -1.65

Ce 7 15 pF
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Dynamic Characteristics

Characteristic Symbol Value Units Conditions
Min. Typ.! Max.

Reference frequency frer 20 50 MHz

Differential receive voltage VRD 10 1000 mV

Receive offset voltage VRro 5 mV

Receive bias voltage VRs Vee/2 mA

Receive input impedance Zri 1000 Ohms

Receive frequency offset OrF -10 10 % w.r.t. reference

NOTE

1. Typical figures are for design aid only. They are not guaranteed and not subject to production testing.

REFERENCE CLOCK IN O

+6V

RECEIVE PLUS \
(INPUT SIGNAL) " {—{mx

11 [10 9 8
vcc RCH NC Vce
X0 F——e—0 RECEIVE OUT
RXC |>—=———0 RECEIVE cLOCK
SP9921 AXD |>——=———0 RECEIVE DATA
73|RX- PLO \:——b—o PHASE LOCK OUT

RCO ———=———C REFERENCE CLOCK OUT

VEE RECF BD REFF VEE

1415_[612
TTT

ov

N.B. Pin Numbers refer to Ceramic DIL Package (DG)

Fig.4 Typical application circuit

ABSOLUTE MAXIMUM RATINGS

Exceeding these ratings may cause permanent damage.
Functional operation under these conditions is not implied.
Voltages are with respect to Vee (Ground).

Positive supply voltage, Vcc
Input voltage, Vi

Output voltage, Vo

Storage temperature, Tst
Package power dissipation, Pp
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0V to +8V

-0.3V to Vec +0.3V
-0.3V to Vcc +0.3V
-55°C to +125°C
600mwW




Technical
Data

2. Data conversion
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SP97508

8-BIT HIGH SPEED ADC

The Plessey SP97508 is an 8-bit flash ECL analog-to-
digital converter. It incorporates 255 individual comparators,
a reference chain and a full D-type output latch. The ADC is
capable of sampling in excess of 110MHz with full (Nyquist)
analog bandwidth and has excellent dynamic performance.
A conventional unity mark space ratio clock can be used and
the output data can be programmed for true or inverse binary
and 2s complement coding.

FEATURES

Pin Replacement for CX20116 — But Faster
110MHz Conversion Rate

Full Scale Input Bandwidth: 120MHz (-3dB)
Production Tested with 30MHz Analog Input
Input Capacitance: 40pF

No External Sample and Hold Needed

Low Power Consumption: 1.2W (typ.)
True/Inverse Binary and Twos Complement Coding
Operating Temperature Range: -40°C to +85°C
Unity Mark Space Ratio Clock

APPLICATIONS

B Radar Video Digitising
B Instrumentation

B Nucleonics

M Studio Quality Video
ORDERING INFORMATION

SP97508 B DC (Industrial - Sidebrazed DILMON package)

ABSOLUTE MAXIMUM RATINGS (Tamb = 25°C)

AVee

ne ]

unv ]

DVee E

GND []
DGND

D8 (LSB) E

07

06

05
04

W O NG s W N -

03
D2
o1 (mse)(J14
ocwo[}15
oano (16
DVE(E 17
minv (18
w19

Tk [J20

ax [J21

ooonoon
H

N~ a2
a1[] vm
q0[] wc
39[] Avee
38 : AVee
arf] we
s we
35[] acwo
34[] vm
33[] Aewp
32[] vm
31[] AcND
30[] vm
29[] AcND
28[] nc
27
26 3 Avee
25 ] AVee
22 e
23 ve
22[] nc

SP97508

DCa2

Fig.1 Pin connections - top view

THERMAL CHARACTERISTICS

Storage Temperature Range

Maximum Junction Operating Temperature
Lead Temperature (Soldering 60 seconds)

8Ja
8Jc

-65°Cto +150°C

+175°C

300°C
32°C/W
10°C/W

RECOMMENDED OPERATING CONDITIONS

Supply Voltage
Reference (VrT)
Reference (Vrs)
AVEee to DVee
AGND to DGND
Analog Input

Power Supply Vee 0to -7V
Analog Input Vin +0.5 to Vee
Reference Voltages Vrr, VrM, Vrs +0.5 to Vee
Reference Range | VRt - Vrs| 2.5V
Digital Inputs CLK, CLK, MINV, LINV 05 to -4V
Mid Ref Input Current IVrm -10 to +10mA
Digital Output Current lo 0 to -20mA
Voltage between Grounds

AGND to DGND -50 to +50mV
Voltage between Supplies

AVee to DVee -50 to +50mV

Clock ECL High
Clock ECL Low
Output Load

tpw1 = 6.8ns
tpw0 = 2.3ns

-5.2V £+ 0.25V
oV £ 0.1V
-2.0V £+ 0.2V
OmV £+ 50mV
OmV £+ 50mV
2V p-p max.

for lowest BER

68002 to -5.2v
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| r 8-BIT l
[ 126 8-BIT
| LATCH ENCODER LorcH |—oos
vam | . ] peEct
I L—o0a
I L | l—oD3
| [ ot ! |
[ (. | : ! —oD2
by | i | I
|
| —o D1
| |M$B
n ' ‘
J |
i T |
CLK
] - ; I
CLK |_ __J
T T T T T T T T T T T e Tow T T
OUTPUT
CODING
Fig.2 SP97508 functional block diagram
PIN DESCRIPTION
Symbol Function
AVee Analog Vee, -5.2V (typ).
LINV Input pin for output polarity invertion of data (see Table 1).
DVee Digital Vee, -5.2V (typ).
DGND Digital GND, which is separated from the Analog GND.
DO - D7 Digital data output pins, ECL level. DO = LSB. D7 = MSB.
Pull-down resistors are necessary externally (typically 620Q).
MINV Input pin for output polarity inversion of D7 (MSB) (see Table 1).
ECL level. ‘0’ is held when it is open circuit.
CLK Inverse clock input pin, ECL level.
CLK Clock input pin, ECL level. Analog aquired on rising edge.
VRrB Reference voltage (bottom) -2V (typ).
AGND Analog GND.
VIN Analog input, input range is (VAT - VRg) p-p.
Vam Middle point of the reference voltage, it can be used for linearity adjustment.
VAT Reference voltage (top), OV (typ).
NC Empty pins (Not Connected). 2 and 19 should be grounded to DGND, the others
should be grounded to AGND.
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = 25°C, Vee = -5.2V, Var = 0V, VRs = -2V

SP97508

Value
Characteristic Symbol Unit Conditions
Min. Typ. Max.

Maximum conversion rate fc 110 MHz Vin = 0 to -2V fin = 1kHz, ramp
Analog conversion bandwidth 50 MHz No missing codes
Supply current lee -180 | -220 | -260 mA
Analog input capacitance CiN 35 pF ViN = =1V + 0.07V rms
Analog input bias current I 150 400 uA VN = -1V
Reference resistor (see Note 1) Rr 105 Q
Offset voltage at ends of the VRt 9 mV
reference cabinet VR8s 17 mV
Digital input voltage ViH -1.0 -0.9 -0.7 \

Vi -19 -1.75 -16 \
Digital input current liH 0 0.4 mA Vi =-0.9V

I -0.05 0.35 mA Vi = -1.75V
Digital output voltage VoH -10 Vv RL = 6200 to Vee

Vou -16 "
Output data delay Td 25 ns RL = 6200 to Vee
Integral linearity error (DC) +0.5 LSB fc = 100MHz

Vin = 0to -2V,
fin = 48.8kHz sine
Differential linearity (DC) Note 2 fc = 100MHz fin = 48.8kHz sine
Differential gain DG 15 % NTSC 40 IRE mod. ramp
Differential phase DP 05 deg. fc = 100MHz
Aperture jitter 30 ps
NOTES

1. Rris the total resistance from Var to Vas.

2. Not more than 7 codes outside +0.5 LSB; no codes in excess of 0.75 LSB.

APPLICATION NOTES

Analog Input (Figs. 4 and 9)

The maximum amplitude and offset of the input is defined
by the reference voltages (Vrsto Vrr). The optimum input is
2V p-p with a DC offset of -1V.

Input buffering internal to the device results in an input
capacitance of 35pF (typ). Gain, offset and low impedance
drive can all be provided by the use of a high slew rate ADC
driver such as the Plessey SL9999.

Reference Pins (Figs. 8 and 9)

Between pin 41 (Vrr) and pin 23 (Vrs) there are 256 series
resistors forming the reference chain. The total resistance
may be between 90 and 120Q. A mid reference pin 32 (Vrwm) is
also provided as an option for precision setting of integral
linearity. Both Vrmand Vrs should be adequately decoupled
to the analog GND. For optimum performance VRrT is
connected directly to analog GND and Vreis driven from a
-2V DC supply. For precise reference setting this supply
should be adjustable by +0.2V.

Clock Inputs CLK and CLK (Figs.3 and 5)

The Plessey SP97508 can be driven from both differential
or single ended ECL clocks. In either mode the clock lines
should be terminated with the lines characteristic
impedance, close to the device clock pins. Clock signals can

be improved by incorporating the Plessey SP92701 line
receiver into the circuit, between the clock source and the
SP97508.

Single ended drive can be simply provided by adding a 1nF
chip or encapsulated chip capacitor from the CLK pin to
DGND. The CLK pin will then self bias at -1.28V which is the
mid threshold for ECL. The device can therefore be clocked
by an ECL signal into the CLK input.

For full 100MHz operation a conventional unity mark
space ratio clock can be used. The device will give optimum
performance with ECL CLK input high for 7.5ns and low for
2.5ns.

8-Bit ECL Outputs (Figs. 7 and 9)

The outputs are standard ECL open emitters and therefore
require pull-down resistors from the outputs to -5.2V or -2V
digital supply. Single in-line resistors of value 500 to 1kQ are
recommended. The outputs are capable of driving 100Q
terminations to a -2V supply. For 50Q applications the
Plessey SP9210 can be incorporated.

Output Coding (Table 1)

With pin 18 (MINV) and pin 3 (LINV) left open circuit, the
device output will be coded in standard binary with the all 1s
code corresponding to the most positive input. Vin = Vet =
OV. An inverse binary output can be provided by connecting
both MINV and LINV to GND. 2s complement coding
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SP97508

(inverted MSB) can be provided by connecting only the
MINV pin to GND and inverse 2s complement coding can be
achieved by connecting only the LINV pin to GND.

Timing (Fig.3)

The anlog input is acquired by the device shortly after the
rising edge of the CLK signal. The internal latch causes a 1
cycle delay, hence the output data is valid one clock cycle
after the acquisition of the analog signal.

The output data is further delayed by the CLK to output
delay (Te = 2.5ns typ). This gives the advantage that the
same timing and phase of the SP97508 CLK signal can be
used to acquire the output data.

CIRCUIT BOARD CONSTRUCTION

As with most PCB construction for analog-to-digital
conversion, the best performance from the SP97508 can be
achieved by separating the ground plane into two sections,
analog GND, and digital GND. This aids the device
performance by reducing the amount of digital switching
noise fed back into the analog section of the converter.

The digital noise is produced mainly by the ECL binary
outputs, which ideally should be terminated through a 680Q
load to the -5.2V digital supply, DVEe.

The device supplies are also a source of digital feedback,
as they can be modulated by the digital output current.
Therefore it is wise to decouple the SP97508 close to the
device supply pins with good quality high frequency
capacitors.

Notes on Construction

1. Use split analog and digital ground planes connected
together close to the device. Do not run the analog input next
to the clock or data lines.

2. All NC pins must be grounded: connect pins 2and 19to
DGND, all others to AGND.

3. Connect both digital and analog supplies together on the
PCB at a point away from the device.

4. Use 10nF capacitors for supply decoupling.

5. Use strip-line techniques for signal paths greater than
5cm (2 inches).

6. Use a 47uF electrolytic capacitor to decouple the -5.2V
Vee supply.

ANALOG

\N\/

|
DATA W VALID FOR N 1 >Q<><>< VALID FORPT
DATA GOOD
Tz 3 4 1o 11 12 13 14 15 1% 1l7 13 15?0
Fig.3 Optimum timing at 100MHz (typ)
Binary Inv ‘2s’ Comp. ‘2s’ Comp. Inv Binary
MINV = OPEN (0) OPEN (0) GND (1) GND (1)
LINV = OPEN (0) GND (1) OPEN (0) GND (1)
’ ov 11 1 100 00 011 11 000 00
{ ; 11110 100 01 011 10 000 01
! | - - - -
| | : : : :
} | - - - .
| ViN : 100 00 1 000 00 01
i 011 i 000 00 i1 1i i00 00
| - -
| | - - - -
| |
! | - - - .
{ | 000 01 011 10 100 01 111 10
-2V 000 00 011 11 100 00 111 1
Table 1
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AGND DGND1
TO OTHER
254 INPUTSA 2R
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13k
AVEE DVee
Fig.4 Analog input Fig.5 CLK, CLK input
DGND1
Vi DGND DGND
O

——O D1-D8

DVEe

Fig.6 MINV, LINV input Fig 7 Digital output

AGND
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——D0D7
—— D6
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—— D1

?
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Fig.8 Reference connections
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DIFFERENTIAL ERROR (LSB)

Fig.9 Test and applications circuit

21 LEVEL = 1078.86mV pk
ERROR IN LSB = 0.58
vce = 5.2V
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Fig.10 Differential linearity in LSB, typical production device




PLESSEY

Semiconductors

PRELIMINARY INFORMATION

SP97308E

30MHz ECL 8-BIT FLASH ADC

The Plessey SP97308E contains 255 high speed
comparators which form a full flash analog to digital
converter and requires no sample and hold. A\
Its wideband input allows singals with frequencies up to et ctocx {1 180 os1sn
the Nyquist limit to be digitised with high accuracy, and an NEGATIVE REF (-26W)[] 2 7o
orj—chip ban_dgap voltage reference gives low DC drift overa oiGmAL Guo[]3 16[] 06
wide operating temperature range (-40°C to +125°Cin DG
package). ve[la 15{] 06
Also within the device is a full 8-bit D-type latch, which woer (]5 SPOT308E 11y 0a
ensures that the 8 ECL outputs are accurately registered and
have a good data valid time at high clock speeds. The output AnaLog weut (16 13j o3
data can therefore be acquired with ease.  The SP97308E is posmve aer (-osv[]7 120 02
available in two variants: the SP97308E B has *+': LSB
differential linearity and the SP97308E C has + LSB oecoueumc (s 1101 wse
differential linearity, with a consequent cost advantage. vie (]9 10{] o.no DG18
The ADC is designed for applications where power
consumption is at a premium (500mW typ). br18

ORDERING INFORMATION

SP97308E B DG (Industrial - Ceramic DIL package)
SP97308E C DP (Industrial - Plastic DIL package)

Fig.1 Pin connections - top view
APPLICATIONS

B Studio Quality Video

FEATURES B DBS Broadcast Video
B High Speed: 30MHz (Typ.) B High Resolution TV
B Fiash Converter No Sample and Hold Required B Nucleonics
B Low Power Consumption (450mW Typ.) B Radar _
B Latched ECL Compatible Outputs Computing as

i ABSOLUTE MAXIMUM RATIN
B Band Gap fqr Good Temperature Stability Supply voltage Ve 12v
B wide Operating Temperature Range Output current 10mA
B Full Static Protection Input voltage Vee

Storage temperature
Operating temperature

! 1
1
cock  &— > !
POSITIVE ;7 :
REF ( +0.5V) 6' I

-55°C to +175°C
<150°C

18 |
18
| 20 ps
] R 17!
| o D7
] 16}
1 . ﬂ 3 o —Lo06
| L N |
| N A c L 155 o5
[ T—>—ﬁ T o A 1l
anatoe 48 1T c o T © D4
INPUT v H E : 13\!" 03
- R
1 - i
! 125 b2
|
! 15 b
| MSB |
! ]
! ]
1
NEGATIVE Rx 255 :
REF(25V) |~ 3

Fig.2 Internal block diagram
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SP97308E

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamo = 0°C to 70°C, Vee = -5.2V + 0.25V

_ Value " .
Characteristic Symbol Units Conditions
Min. Typ. Max.
Supply current lee 100 mA
Power consumption 500 650 mwW
Clock frequency fc 30 MHz | ECL
Digital output level high VH -0.96 -0.81 \' 1K load, 25°C
Digital output level low Vi -1.85 -1.62 V 1K Load, 25°C
Reference chain resistance Rr 390 Q
Analog input range ViN -25 -0.5 Vv
Analog input capacitance CiN 25 pF
Differential linearity +0.5 LSB | SP97308E B (DG package)
Integral linearity +1.0 LSB | SP97308E B (DG package)
Differential linearity +1.0 LSB | SP97308E C (DG package)
Integral linearity +1.0 LSB | SP97308E C (DG package)
Aperture uncertainty 25 ps
Aperture delay ta 1 ns
Data valid time tv 40 45 ns 20MHz clock
Clock to output propagation delay tpd 8 ns After > cycle delay
Differential gain 1 %
Differential phase 1 Deg
THERMAL CHARACTERISTICS
SP97308EB 6Ja = 92°C/W SP97308EC 6Ja = 75°C/W
6Jc = 21°C/W 8Jc = 20°C/W
ECL CLOCK < I DY
INPUT | O i 18 D8
-2.5V REF O - ]2 17— o7
10n
=3 o 3 16— Ds
VEE -5.2V O T {a 15}————o D5 ECL
. SP97308 OUTPUTS
VMID REF O v s 14[p——ona
=10n
ANALOG INPUT O— = s 13— onD3
-0.5V REF O = —{7 12— o2
P
——7————o0
—s 1 ) D1
VEE -5.2V O- _L s 10
1onfj":7 I10n
- ANALOG  DIGITAL
GND GND
=+
Fig.3 Test/applications circuit
OPERATING NOTES
The SP97308E ADC will operate at frequencies up to and The optimum input signal for use with these

above 30MHz. It is therefore necessary to take care with the
ground plane and component placement around the device.

Split analog and digital grounds with good decoupling
close to the device pins, will reduce digital to analog
crosstalk and hence aid performance. The voltage between
Aano and Dano should not be >+50mV.

The optimum differential linearity is achieved using the
widest possible reference voltage. Therefore standard
applications should use -0.5V on pin 7 and -2.5V on pin 2.

52

recommended reference voltages is 2V p-p biased at -1.5V.
For optimum performance the tolerance on the reference
inputs is =0.1V and on the supplies the tolerance is +0.25V.
The Plessey SL9999 is a suitable op-amp/ADC driver to
provide this offset and drive the SP97308E input at high
speed.
The digital outputs can drive 100Q loads to -2V (or
Thevenin equivalent).




SP97308E

-0.5v

ANALOG
INPUT
-2.5V
SAMPLE N
- l«- ta

DATA DATA VALID X x
our FOR SAMPLE N
-
thy —| |— ty

Fig.4 Timing diagram

REF CHAIN DIGITAL GND
7 HJ;
150 o
B
ANALOG CLOCK
INPUT lNgST o
S
-3 1
VEE

x  Static protection diodes

4

Fig.5a One of 255 analog inputs connected to pin 8 Fig.5b Clock input

5/7;/7 10

ECL OUTPUTS

VEE
Fig.5¢ Digital outputs

Fig.5 Input/output internal circuits



@ PLESSEY JULY 1987

Semiconductors PRELIMINARY INFORMATION

SP97308T

30MHz TTL/CMOS 8-BIT FLASH ADC

The Plessey SP97308T contains 255 high speed
comparators which form a full flash analog to digital
converter and requires no sample and hold.

Its wideband input allows singals with frequencies up to ne(]2 170o

the Nyquist limit to be digitised with high accuracy, and an

ECL CLOCK []

=
-
>

708 LsB

on-chip bandgap voltage reference gives low DC drift over a welfs 18[Jos
wide operating temperature range (-40°Cto +125°Cin DG NEGATIVE REF (-25V)[]4 15[]05
ackage). SP97308T

P Als0 within the device is a full &-bit D-type latch, which oao{Js 14[0e
ensures that the 8 TTL/CMOS outputs are accurately vee [16 13[Jo3
registered and have a good data valid time at high clock POSITIVE REF (-05v) []7 12002
speeds. The output data can therefore be acquired with ease.

The SP97308T is available in two variants: the SP97308TB ANALOG INPUT (18 1[Jor wss
has =2 LSB differential linearity and the SP97308TC has + vee [J9 10{]0.6No
LSB differential linearity, with a consequent cost advantage.

The ADC is designed for applications where power . DG18
consumption is at a premium (500mW typ). ‘Do not connect pin 3 to ground. DP18

Fig.1 Pin connections - top view

ORDERING INFORMATION APPLICATIONS

SP97308T B DG (Industrial - Ceramic DIL package) B Studio Quality Video
SP97308T C DP (I ial - Plastic DIL K .
C DP (Industrial - Plastic DIL package) B DBS Broadcast Video
B High Resolution TV
FEATURES B Nucleonics
B High Speed: 30MHz Guaranteed B Radar
B Fiash Converter. No Sample and Hold Required B Computing
i T
B Low Power ansumpnon (SOQmW yp.) ABSOLUTE MAXIMUM RATINGS
B Latched TTL/CMOS Compatible Outputs Supply voltage Vce-Vee 12V
B Band Gap for Good Temperature Stability Output current 10mA
B Wdo T t R Input voltage Vce to Vee
ide Operating Temperature Range Storage temperature -56°C to +175°C
B Ful Static Protection Operating temperature <150°C
o e e e e EE - e — - -- - - L]
1 1
cock & > !
1 1
POSITIVE 7 1
REF (+0.5V)| i LsB |
1 184 pg
1 |
1 £ 507
1
1 E o f %5 06
1 L N 15
1 A C L . 0 DS
1 | T 0 A ° T
L8 c D T
FINRUT g H : c | al
R H T p—0 D3
) LI
|
n 0 D1
MSB |
1
|
NEGATIVE :
REFC2SV) h

Fig.2 Internal block diagram
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SP97308T

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = 0°C to 70°C, Vcc = +5V £ 0.25V, Vee = -5.2V + 0.25V

Characteristic Symbol - Value Units Conditions
Min. Typ. Max.

Positive supply current lcc 10 mA
Negative supply current lee 85 mA
Power consumption 500 600 mwW
Clock frequency fc 30 MHz | ECL (-1.3V trip level)
Digital output level high VH 35 4.3 \ One TTL load. Fig.5
Digital output level low Vi 0.3 04 \ One TTL load. Fig.5
Reference chain resistance Rr 390 Q
Analog input range Vin -25 -05 \Y
Analog input capacitance Cin 25 pF
Differential linearity +0.5 LSB | SP97308TB (DG package)
Integral linearity +1.0 LSB | SP97308TB (DG package)
Differential linearity +1.0 LSB | SP97308TC (DP package)
Integral linearity +1.0 LSB | SP97308TC (DP package)
Aperture uncertainty 25 ps
Aperture delay ta 1 ns
Data valid time tv 40 45 ns 20MHz clock
Clock to output propagation delay tpg 10 ns After "z cycle delay
Differential gain 1 %
Differential phase 1 Deg

THERMAL CHARACTERISTICS
SP97308TB 6Ja = 92°C/W

8Jc = 21°C/W
SPQ7308TC 6Ja = 75°C/W
6Jc = 20°C/W

ECL CLOCK Ay LS8
nput  © ? s 18 1 O D8

TERMINATIOND ne (] s 7 o 07
ne ] P 16 |[——o D6
- 9
-2.5V REF - OTO,TI‘TE 7 s[}————onps £cL
"—“ml”_-"-n-_c (3) 14 [——o0 pa ouTruTS
8 3[————o 3

OSVREFs 09— ]
1

nE =
ANALOG -

INPUT .

2
3
4
5
Vie -5.2V 0____1{ 6
7
8
9

)
TERMINATION [] ”7.—7'7"’" ANGA:‘L;)G Dlg'l"r[;ll
e

=

Fig.3 Test/applications circuit
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SP97308T

OPERATING NOTES

The SP97308T ADC will operate at frequencies up to and
above 30MHz. It is therefore necessary to take care with the
ground plane and component placement around the device.

Split analog and digital grounds with good decoupling
close to the device pins, will reduce digital to analog
crosstalk and hence aid performance.

The optimum differential linearity is achieved using the

widest possible reference voltage. Therefore standard
applications should use -0.5V on pin 7 and -2.5V on pin 4.
The optimum input signal for use with these
recommended reference voltages is 2V p-p biased at -1.5V.
The Plessey SL9999 is a suitable op-amp/ADC driver to
provide this offset and drive the SP97308T input at high
speed.

0.5V
ANALOG
INPUT
2.5V
SAMPLE N
- I<— ta
CLOCK —— I—
DATA DATA VALID
out FOR SAMPLE N
| ]
tog —>| |— tv A

Fig.4 Timing diagram

TTLINPUT a0p SZ

SZ IN3062
VA

77777

Fig.5 Sta

ndard TTL load



SP97308T

DIGITAL GND
REF CHAIN o
150
&
ANALOG CLOCK
INPUT iNpUT ©
o 3 X
Vee
x  Static protection diodes
4
Fig.6a One of 255 analog inputs connected Fig.6b Clock input
to pin 8

Fig.6 Internal circuits
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@ PLESSEY

Semiconductors PRELIMINARY INFORMATION

SP94308

8-BIT VIDEO SYSTEM ADC

The Plessey SP94308 analog to digital converter has been
specially designed for use with NTSC or PAL video signals. \
A 1V video signal is AC coupled to the device input, where AveeJ1 28[1ovec
it is DC clamped, amplified by two and fed through a buffer POSITIVE REF (0v) [] 2 27 [] cLAMP PuLSE INPUT
which drives the ADC input capacitance.
A sync or burst gate pulse can be used to drive the DC vwoeo weut {3 %o
clamp circuit. This circuit can be externally adjusted to SYNC LEVEL ADJUST [}4 25 ovee
provide conversion of video only or video and sync. es[]s 24[JoNp
This analog to digital converter samples the input
waveform on the rising edge of the clock and produces a Acwo (16 23[]0s (use)
latched output which can be acquired simply by inverted acno(]7 SP94308 , N o7
clock signal.
Also within the SP94308 is an internal clock amplifier and oge 21[1s
driver. This allows a low level clock signal to be AC coupled c2[]9 20(]os
directly into the device for applications that may be sensitive
to clock radiation NegATIE ReF (-2 (}10 19J0e
The clock frequency and analog bandwidth of the agn 18[]Jo3
SP94308 are compatible with both PAL and NTSC standards a2 17002
where conversion of luma or full composite video signals are
required. oGno [J13 16[]01 (Msg)
ove [J14 15[]Ave
DP28
FEATURES
] 8 Bits. 18MHz Fig.1 Pin connections - top view
B 075 LSB Differential Linearity (Typ.
y (Typ) ORDERING INFORMATION
B No Sample and Hold or Input Buffer Required ‘ )
u Internal Clock Amplifier SP94308 DP (Industrial - Plastic DIL package)
: Internal Clamp Circuit ABSOLUTE MAXIMUM RATINGS
Internal Qutput Latch Supply voltage Vcc-Vee <12v
B 6MHz Min. Analog Bandwidth Output current <20mA
B Output Levels are TTL/CMOS Compatible Storage temperature ~65°Cto +1507C
Junction operating temperature <150°C
B 0°C to 70°C Temperature Range
B Full Static Protection THERMAL INFORMATION
B On Chip x2 Amplifier and ADC Buffer Chip to ambient temperature ua = 55°C/W
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Tamo = 0°C to 70°C, Vcc = +5V + 0.25V, Vee = -52V + 0.25V

SP94308

Value
Characteristic Symbol - Units Conditions
Min. Typ. Max.
Positive supply current icc 35 44 mA
Negative supply current 133 110 150 mA
Power consumption 750 mwW
Resolution 8 Bits
Reference current Iret 7 12 mA Viet = -2V
Maximum clock rate fc 18 MHz
Clock input level 0.25 1.0 V p-p |AC coupled
Analog bandwidth fa 6 MHz
Input impedance Rin 100K Q
Differential linearity +0.75 +1.0 LSB |25°C
Integral linearity +1.0 LSB |25°C
Differential gain 15 % |fc = 13.3MHz
Differential phase 1 Deg
Logic ‘1’ ViH Vee-1.3 | Vee-1 Y Isource = TMA
Vin Vce-1.1 | Vee-0.9 \) Isource == 0.1MA
Logic ‘0’ Vo 0.3 0.4 \' Isink = 1.6mA (Note 1)
Tilt/line -15 mV 100nF input capacitor
Input level 1 V p-p |AC coupled
Sync level adjust output -14 Vv Unadjusted (Note 2)
Data valid time tv 45 ns At 20MHz clock
NOTES
1. Gain of x2 in input stage
2. See Fig.7 for equivalent TTL load.
10n 51
DV
(+5Vv)
O = m e O = = = =
1 1
I > |
I >— I
1 |
I CLOCK AMPLIFIER 21
| AND CLOCK H— - —9Lss
1 > L P v O
I AMPLIFIER BUFFER >1 A~ b4 A O
DRIVER 8 -:
VIDEO l3 BIT > T ™7 1 C:gs
INPUT_—” O wioeo [ ¢ >« i O/Ps
100n | ADC > H > H 1
| > 1 P 2 9
| > > O Mss8
' i i
SYNC | < -‘J |
CLAMP a CLAMP I
o—
LEVEL
ADJUST | |
| I
1 1 27 1 I, 13,28
e T L R
AVge DV cuum S%}LSE Viger —
E . I 5 -
(-5.2v) (-5.2v) (2V) Al Dewo
Vec2 = I'l -

Fig.2 Internal block diagram
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$P94308

CLAMP I/P R2

cLock ¢5 R3
AVcc k2 77777 sk3
DV¢c
o p T
SK1 P 2
© " = “ ES 26 |——— DV
ANAL(%G ] ;—C-‘—ﬁ—-——E a 25}
INPU = hH
R1 24
I_J s sp 7 LsB
—]e 23[} > D8
_8[ 7 94308 2}
= 0_"(_[ 8 21}
u "_—icg |‘E9 20}
19} >
L C7# c10 410 4
a {11 181
= —] 17[} >
- = R4 13 16[} D1
14 15 MSB
Cc13 w
EE
; o DVEe :_;
D1 —— -2V —
jor or—>» .
¥ : SYNC
. RS~ : Ve
T [ 2V CLOCK
—_—
c12
I e e 00 oflSKA v
= ’,L (<3
- - ——
Deno  Agno
Vee
+5V

Fig.3 Minimum component application circuit

COMPONENT LIST FOR FIG.4

Resistors

R1 75Q (optional termination)
R2 47Q) (optional termination)
R3 47Q) (optional termination)
R4 130K (accuracy trim)

RS Approx. 560Q (optional)
Semiconductors

IC1 SP94308

D1 BZX79C3V0 (optional)
Sockets

§1-83 Sub Vis sockets (optional)

S4

KK Molex socket (optional)

Capacitors for ADC, clamp, bias etc.

C1
C2
C3
Ca
C5
Ccé
c7
cs8
Cc9
c10
c11
Cc12
C13

100nF (optional decoupling)

100nF (input coupling and line clamp)
47uF (electrolytic decoupling)

100nF (optional decoupling)

100nF (coupling)

27pF at 20MHz or 47pF at 10MHz clock
100nF (decoupling)

100nF (decoupling)

100nF (decoupling)

100nF (decoupling)

100nF (optional decoupling)

47uF (electrolytic decoupling)

100nF (optional decoupling)




SP94308

10n

*1111;‘
-
w

VIDEO I/P +5V | 10 \w
AVec

-UJILL._,- 1on _ {2
©_TT > “ = E;
75[] 5.2V " "‘0" 2-7°H: :
| OPTIONAL = ¢]s
= (fvis aBiuST +—]7 sp94308

H H]s

H H]s
—{] 10

H ]

to0n S 1000

-+ 5v
28 }—-r—i+;v SYNCPULSE UP
27 [ Vee 1r
M < ol LK 1P
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s [Fe4ove 50
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22 [-o o7
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20 ouTeuT
19 }—o [»71 BINARY
DATA

18 [}—o D3

17 [}-o b2
16 [}—O D1(msB)

-5.2v
vt e 1112 s ey PV [E U
*VEE
10n/7_7L_7 WF* a7n =
7777 =
Fig.4 Full test circuit
APPLICATIONS

The SP94308 combines a clamp circuit, sample and hold,
x2 amplifier, ADC driver, video ADC and output latch that
form a conventional 8-bit video digitising system.

An on-chip clock amplifier allows the device to be clocked
from low level sine or square wave signals. This reduces the
possibility of patterning due to crosstalk.

The device offers the flexibility for either sync clamping or
black level clamping of the video signal.

Sync Clamp

Sync clamping is provided by applying a negative going
clamp pulse to pin 27 during the sync period. This pulse
should be more than 1.5us wide and it should cross the
internal switching threshold of Vcc2. Pin 4 should be
connected to Vrer (pin 10 -2V) to allow the total video with
its sync to be digitised.

Black Level Clamping

This can be achieved by applying a negative clamp pulse
to pin 27 within the back porch of the video signal. The clamp

pulse should avoid the colour burst - this ensures no
attenuation of the burst signal.

The clamping pulse can be derived from a burst gate pulse
or by delaying the sync pulse with a dual monostable
(SN74123N).

When using a back porch clamping pulse, pin 4 should be
decoupled to analog ground using a 100nF capacitor. The
device will then self-bias this pin to -1.4V. This provides full
digitisation of the video and its sync.

Itis also possible to adjust the voltage on pin 4 and reduce
the reference voltage pin 10 to provide digitisation of the
active video information only.

If a clamp pulse is not readily available within the
application it can be generated from the incoming video
signal (see circuit shown in Fig.5). The variable resistor RV
can be adjusted for different slice levels of the incoming
video sync.

The digital outputs of the SP94308 are latched and have a
90 % of CLK, data valid time at 20MHz. This allows the 8-Bit
TTL output to be acquired simply by an inverse CLK signal.
See Fig.6.

61



SP94308

PLESSEY SL3145C TRANSISTOR ARRAY
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Fig.5 Sync pulse generation for test/evaluation circuit
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Fig.6 Timing diagram




SP94308

2.2k

VA

TTLIN @’—_—
40p T
O-

S

IN3062

Fig.7 Equivalent TTL load
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Fig.8b Digital outputs
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Fig.8 Equivalent device inputs and outputs.



@PLESSEY

Semiconductors

SP9756

6-BIT HIGH SPEED, HIGH ACCURACY ADC

The Plessey SP9756 is a 6-bit flash ECL analog-to-digital
converter. It incorporates 64 individual comparators, a clock
driver circuit, reference chain and a D-type output latch. This
flash ADC is capable of sampling in excess of 110MHz, with a
wide analog bandwidth and good dynamic performance.

A choice of accuracy is available: the accuracy of the
SP9756-8 is typically !5 LSB at 2V input and therefore it is
ideally suited for use in systems that incorporate expansion
to higher resolutions. Alternatively the SP9756-6 is
guaranteed to be accurate to '/, LSB for inputs between 1V
and 2V in cost conscious designs.

FEATURES

souno]] ~ 28 [ ReF DECOUPLE
vee []2 27[] ves
DECOUPLE [] 3 26[] Av LsB
VREF Ve (|4 25] a1
SENS -Ve (15 24 w2
ANALOG INPUT []6 23] a3
moser. [[7 SP9756 2217 oureur Grouno
oc(]8 21[] s
oc]e 20[] A5 Msa
ckin[]10 19[] 6ND
SENS Ve (] 11 18[] 6np
VREF ~Ve [J12 17[J eno
mooe (]13 16 [J CARRY -0UT
vee (|14 15[] oo DG28

Fig.1 Pin connections - top view
APPLICATIONS
B Instrumentation

B Nucleonics Research
B Radar Video Digitising
B Medical Electronics

ORDERING INFORMATION

SP9756-6 DG (Industrial - Ceramic DIL package)
SP9756-8 DG (Industrial - Ceramic DIL package)
SP9756-8AC DG (Military - Ceramic DIL package)

NOTE:

The AC version of this product conforms to MIL-STD-883C
CLASS B screening and is covered by separate data which
observes the change notification requirements of MIL-M-
38510 and is published in the ‘MIL-STD-883C CLASS B
Integrated Circuit’ Handbook. Please consult your nearest
Plessey sales office.

B+ or £ LSB Accuracy (-6 and -8 versions)
B Monotonic over the Full Frequency Range
B 110MHz Conversion Rate (130MHz Typ)
B 250MHz Full Power Bandwidth (To -3dB) at 1V Input
B 50MHz Bandwidth with typically +1 LSB Accuracy
B Operates on a Single -5.2V Supply
B internally Latched 6-Bit ECL Outputs (7ns Minimum
Valid Data at 100MHz)
M Operating Temperture Range:
-40°C to +85°C Industrial
-55°C to +125°C Military
B  On-Chip Band-Gap Reference for Good
Temperature Stability
B Internal Clock Buffer
B No External Sample and Hold Needed
B On-Chip Reference Chain
M Sense Outputs for Precise Setting of Reference
Voltages
B Mode Input to Program Over-Range Condition
B Low Propagation Delay (3ns Typ.
CLOCK M__
CLOCK IN BUFFER]
ANALOG IN F‘)

VREF -Ve—=—]
SENS -VE—=—} RY

Y

v

A

N\
\J

MID REF ——— <

A0

6
64 TO 6 LATCH T0
ENCODER :‘\J> ::> A5

7

SENS ~vs«—--——l ,,Q
REF -VE

MODE

CARRY OUT

64

Fig.2 SP9756 functional block diagram




ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = +25°C, Vee = -5.2V + 0.25V

SP9756

Characteristic Pin Value Unit Conditions
Min. Typ. Max.
Supply current, lee -170 -250 mA | Excludes ECL O/P & ref. currents
Supply voltage, Vee 2 -45 -55 v
Dynamic range 220 \" Degrades below -30°C
(Vee = -5.20V)
Analog input capacitance 22 pF
Analog input current 2.2 mA
Minimum reference bit size 8 mV
Power dissipation 1.2 1.7 w Outputs loaded
Differential linearity SP9756-8
at 7kHz input +0.125 | £0.188 | LSB 2V p-p input, 100MHz clock,
at 50MHz input +0.5 LSB measured using histogram test.
Integral linearity SP9756-8 See Figs.7 to 9 and reference 1
at 7kHz input +0.25 LSB measurement techniques.
at 50MHz input +05 LSB
Differential linearity SP9756-6
at 7kHz input +0.5 LSB 1V p-p input, 100MHz clock,
at 50MHz input +0.75 LSB measured using histogram test.
Integral linearity SP9756-6 SeeFigs.10and 11andreference 1
at 7kHz input +0.5 LSB measurement techniques.
at 50MHz input +0.5 LSB
Aperture jitter 25 ps
Full power 3dB bandwidth 250 MHz
S/N rato (RMS) at
50MHz analog,
101MHz sample rate 32 dB
Data out Aoto As 20-21,
2326
O/P VHiGH -0.9 \Y
O/P Viow -1.8 "
Rchain 312 25 Q
Vmode High 13 -50 +100 mV | All zero's over-range
Vmode LOW 13 -35 -0.500 \Y All one’s over-range
Sample rate 10 110 130 MHz | No missing codes
T cata 7 ns
Teorop 3 ns
t1 1.5 ns
tsto 1.2 ns
tco 20 ns
ABSOLUTE MAXIMUM RATINGS OPERATING NOTES
Clock & Mode input OV to -3.5V Analog Input
Supply voltage -7V The input voltage range is 0.0V to -2.2V. Optimum
Maximum junction temperature 175°C performance is achieved with an input of 2V p-pi.e. DC offset

Storage temperature range -55°C to +150°C

Thermal characteristics:-

6ua 40 deg C/W (typ)
fuc 15 deg C/W (typ)
Tamb -40°C to +70°C (still air)
Tamb -55°C to +125°C

(in 500LFPM of air across package)

to -1.0V for symmetrical limiting. At temperatures below
-30°C this input range may degrade to 1.8V p-p.

The input capacitance is of the order of 22pF therefore the
source impedance should be low. The device is specified
using an input drive from a 50Q generator into a 500
termination resistor, i.e. 25Q looking out of the device. This
250 source impedance should be considered as a maximum.
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Reference Voltage

For optimum performance REF +VE (pin 12) should be
connected to OV (analog GND) and REF -VE (pin 4) to -2V
supply. This supply should be decoupled with a good quality,
high frequency capacitor to the analog GND. The minimum
voltage across the reference is 0.5V, below this the linearity of
the device will be adversely affected.

An input signal above Vrer +VE will give an ‘all ones’
output provided that pin 13 is connected to a-2V supply (see
mode input).

Sense pins (SENS +VE, pin 11 and SENS -VE, pin 5) are
available on both REF +VE and REF -VE. These allow Kelvin
applied voltages to be used for precision setting of the

reference chain. ] )
The reference chain can be used dynamically for

applications using ACG on non-linear coding (see Fig.6).

Clock Input

As the SP9756 features an internal differential clock driver,
a single ended ECL clock signal is suitable.

The aperature uncertainty of the device is in the order of
25ps, therefore the clock signal should have low edge jitter to
be compatible.

Clock Timing

The first sample of the analog input is taken approximately
1.2ns after the rising edge of the clock. The input
comparators then latch, holding their state until the falling
edge.

When the SP9756 receives the first falling edge the device
commences decoding and the input comparators are
released. The binary data becomes available at the outputs
3.5ns after the second rising edge of the clock.

The SP9756 incorporates an output D-type latch. The data
out from this latch is valid for over 70% of the clock cycle, at
100MHz. This greatly simplifies data acquisition of the binary
information, as timing is not so critical as with many other
ADCs.

Mode Input

The MODE input (pin 13) selects the output code when Vin
is higher than REF +VE. For normal operation this pin
should be connected to -2V. The SP9756 will then give an all
ones output for any input greater than REF +VE. If the mode
input is tied to GND the device will give all zeros when the
input is higher than REF +VE.

The mode pin must not be left open circuit.

CIRCUIT BOARD LAYOUT

As with most PCB layouts for analog-to-digital conversion,
the best performance from the SP9756 can be achieved by
separating the ground plane into two sections, analog GND,
and digital GND. This aids the device performance by
reducing the amount of digital switching noise fed back into
the analog section of the converter.

The digital noise is produced mainly by the ECL binary
outputs, which ideally should be terminated through a 100Q
load to a -2V supply.

The device supplies are also a source of digital feedback,
as they can be modulated by the digital output current.
Therefore it is wise to decouple the SP9756 close to the
device supply pins with good quality high frequency
capacitors. It is also advisable to direct the current returned
from the output load towards pin 22 and away from other
digital grounds. One way of achieving this is by creating a
second digital ground plane which should connect to the
main digital ground at pin 22 of the device, the ground
connection between the ADC and the device acquiring the
data is then made to this second digital ground plane.

The following should be referred to the digital GND: Ve,
REF decouple (pin 28), -2V supply for output termination,
clock termination, device GND, pins 1, 15 and 22.

The following should be referred to the analog GND: Ref
+VE, REF -VE, input termination or buffer.

MIGH | tow

ANALOG
INPUT__—]
—
OUTPUT DATA DATA
DIGITAL N-1
teo t L tdata <
’ 1

S —

I,
CARRY NOT Vi e NOT VRID NOT VALID
OUTPUT VALID SAMBLE N VALID SAMPLE NH VALID

NOTES

1. Datais valid over complete clock cycle and appears at the O/P after one clock cycle delay.
2. The carry output is valid one clock cycle before the relevant data output.

Fig.3 Timing diagram
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SUBRANGING

The subranging system uses a two rank method for coarse
then fine digitisation of the input signal. The SP9756-8 is
ideally suited for subranging systems as the accuracy of the
first rank conversion defines the total system accuracy.
Systems with 8 bits +1, LSB accuracy can be realised (see
Fig.5).

REFERENCES

1. Dynamic Performance of A to D Converters, Hewlett
Packard Product Note 5180A-Z.

2. A Complete 100MHz A/D - D/A Evaluation System,
Plessey P.S.2048.

3. Cern-EP/79-133, B. Hallgren & H. Verweij.

SP9756

NON LINEAR CODING (REF.3)

By simply feeding the reference with a proportion of the
analog input (as shown in Fig.6) non-linear coding can be
produced. The accuracy of the Plessey SP9756-8 allows
expansion factors of 4:1 whilst maintaining !, LSB accuracy.
This gives a dynamic range of 49.8 dB from a single six-bit
device.

NOTES ON APPLICATION

1. MODE drives output either ‘all zeros’ or ‘all ones’ on over-
range.

2. Kelvin connections can be made to the referenced chain
via SENS ( +VE) and SENS (-VE).

3. O/C leave open circuit.

T er 10n
1 GROUND  pecoup. D—“'m
-52V(Vee) o—p——— (]2 VeE vee 70T .52V (VeR)
10n
s (]3 DECOUP. a0 26———— 0 LsB
-1.0v 0——.=g—1°n——C 4 REF -Vg A1 25[}——0C rE?mlNATE
T . wi
o—=—— {5 SENS-Vg A2 4 }——<C 100 OHMS
ANALOG ANALOG H————— ¢ TO -2V
INPUT ® INpUT P g:crgrnl.mss
QUTPUT
50 g7 morer  QNIPVL 22 b— 330 OHM TO
T (18 ckour A 21 f——o VEE
9 CKkout A5 20 [———OMSB
ECL CLOCK
INPUT 0*::"_{51_‘: 1 CKIN A6) 193 - CARRY GATE
,,,,, 50 11 seNs +Vg A(7) 18 [}———e j OUTPUTS FOR STACKING
0V o—g e ——{]12 - ————
0.0V Iw" {]12 REF Vg ci17
= gL mooe co 16 [}——=——0
-5.2V (VEE) o—To;r~{: 14 VEg GROUND 15 :—;n
- /rir» DIGITAL GROUND

- ANALOG GROUND

4. REF DECOUPLE (Pin 28) gives access to DC bias
reference for logic. This gives ability to eliminate possible
crosstalk by allowing capacitor to remove edge noise.

5. Keep OUTPUT GROUND separate from GROUND.

Fig.4 Test and applications circuit
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—_
INVERT AND

BGR | ADD (NOTE 3) |
(NOTE 4) | |
sLeses (NOTES FIRST RANK 15 | W \ SECOND NOT
ANALOG OP-AMP ' 1&2) | 100 ' RANKLSB USED
et ) PLESSEY PLESSEY | | | pLessey [~ g a0
O
6-BIT ADC 8-BIT DAC T 7] 4-8IT Adc BIT o
SP9756-8 SP97618 SP9754
1 | sL9999 | MSB
I | T T | ) \ T&f’
BRI 1 R
| 2v po OR f K | < o
p-p TAH | (- Q
| | I c x
i | | | [ |
! ‘ +5V | |
| ‘ { |_ —— ——— — _J | |
+12Vv GULATED | | | | l T ——
-5.2V RE | .
-7V REGULATED | | I 1 ! ‘l |
LSB SET
I ! "QE-?L . PLESSEY [ —— — — ———— [
\ I OCTAL LATCH |
| | cLOCK™ SP9210 CLBCK - ‘
| L ’
- — — — —_—— e _I
cLock 97 4 !
INNUT G 4 | —— 4
FOR
RECONSTRUCTION
NOTES ONLY
1. TAH = Track and Hold. HP diode ring and minicircuits i 1V ANALOG
T5-1T transformer PLESSEY OUTPUT
2. Over sampling can obviate the need for the TAH [ > 8-BIT DAC
3. Using Invert and Add instead of Subtract improves SP97618
system speed. + ’ 75
4. BGR = Band Gap Reference. This can also be used to A4 ? SYNC BLANK
stabilise ADC reference voltages. 8 BIT LATCHED FT BRIGHT
DIGITAL OUTPUTS
Fig.5 Block diagram of low cost high speed 8-bit A-D converter using SP9756-8
+5V
68 6.8
470 ADC
1} 0 ANALOG
INPUT
330
4.7
L__Ir—-"_jl REF +
TO
27p 8 SP9756-8
-2v O REF-

Fig.6 SP9756-8 with 4.1 expansion in dynamic range (non-linear)
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TYPICAL ACCURACY DATA

SP9756

SP9756-8 SP9756-8
24 Non-linearity in LSB = 0.27669 24 Integral error = 0.42032
(Equivalent to 0.138 LSB with 2V REF vee =52V
well inside unit of 0.188 LSB) Fclock = 100MHz
cc = ) Fanalog = 50024kHz
Fclock ] No. of missing codes = 0
§ Fanalog = =, No. of glitch codes = 0
z ¥ No. of missing codes = 0 g
E No. of glitch codes = 0 LB € wLSB
5 0.5 w
0.25 2 ,/\/\/\/\—J“\/\A
z & 0 M A A
3 2 YW YUV Y VY
s -0.25 Di
2 -0s 7iSB - "L SB
-1 v v T T T ™ -1 T T T y T T
0 10 20 30 40 50 60 0 10 20 30 40 50 60
OUTPUT CODE OUTPUT CODE
Fig.7 Device measured at 1V on REF with 6kHz analog and Fig.8 Measured with 2V REF at 50MHz analog and 100MHz
100MHz clock clock proves £0.5 LSB integral spec and +0.5 LSB
differential spec
SP9756-8
24 Non-linearity in LSB = 0.68861
(Equivalent to 0.172 LSB at 2V REF)
vce =52v
@ Fclock = 100MHz
@ Fanaiog = 6.1kHz
z No. of missing codes = 0
=1
E 0-75-—--—-—"-—--—-—-—-—"—“:55—-— -—
E 05 | n G :
r4
SNITRNT EN NS
z v v
[]
g AN AV A
-0.5 Y
-0.75
-1 T T T T - T
10 20 30 40 50 60
OUTPUT CODE
Fig.9 Measured at 0.5V REF
0.75 LSB limit at 5V REF = 0.1875 LSB at 2V REF
0.5 LSB limit at 5V REF = 0.125 LSB at 2V REF
SP9756-6
SP9756-6
Non-lin in LSB = 0.35948
2 éf&:f%goMHz 2 Accum. error = 0.50936
vce =4,
Analog = 6.1kHz Clock = 100MHz
No. of missing codes = 0 Analog = 43756.1kHz
8 g No. of missing codes = 0
- 17 g 17
§ %LSB & % LSB
3 3
EOAAM.AA ‘.A.;...A.A.A,.AA 2, A A A Ao DAA
g 'TNTTWwW YW T Q WWVWWV'V VA
,LSB Y2 LSB
-1 v r ™ T T - -1 r - T N T
10 20 30 40 50 60 0 10 20 30 40 50 60
OUTPUT CODE OUTPUT CODE

Fig.10 Differential linearity in LSB

Fig.11 End point integral linearity
(near Nyquist input frequency)
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THIS DEVICE IS NOT RECOMMENDED FOR NEW DESIGNS.
USE OF THE PIN-COMPATIBLE SP97504 IS PREFERRED.

SP9754

HIGH SPEED FOUR BIT EXPANDABLE A TO D CONVERTER

The SP9754 is a fast 4 bit A-D converter, expandable up

to 8 bits without additional encoding circuitry. N REFERENCE
It can convert at sample rates from DC to 110MHz, with awaiocue et 1 o] cewTee Tap
analog inputs up to Nyquist frequencies. All output levels are Ver 2 []2 177 VRer
ECL compatible +vee s o[] -vee
The latch function to the device provides on-chip sampl- 3
ing which allows the converter to operate without an ex- CARRY INPUT (14 1511 CARRY OUTPUT
ternal sample and hold. Data is clocked through the device wrcHet Js 14[7] GROUND (0V)
in master/slave fashion, ensuring that all outputs are syn-
chronous. 2oureur e )1
The SP9754 operates from a +5V, -7V supply. 20urpuT [7 12[]2 CARRYGATE
FEATURES 2oureur (e nf] s | TS
B Operating Temperature Range -30°C to +85°C woumu [Jo 10f]4 D618
B No External Components For 4-Bit Conversion
B 110MHz Conversion Rate Fig.1 Pin connections (top view)
B On-Chip Encoding For Expansion to 8 Bits ABSOLUTE MAXIMUM RATINGS
B No External Sample and Hold Needed Positive supply voltage +55V
~ i Negative supply voltage -7.5V
u O.n thp Resistor Reference Divider Storage temperature range -65°C to +150°C
B Bit Size 10-100mV Junction operating temperature <175°C
B rC Compatible Lead temperature (soldering 60 sec) 300°C
B Over 100MHz Full Power Bandwidth ORDERING INFORMéTION
; ; SP9754DG (Industrial - Ceramic DIL package)
W 10ps Aperture Uncertainty Time SP9754BB DG (Plessey High Reliability Ceramic DIL
B 8Bt Accuracy (When Expanded) package)
16 x SP9754 20 27
CARRY INPUT REFERENCE [ Note
ANALOGUE INPUT — MSB:
wALOGUE ‘blnarilav;iered OR’
R — 16
CARRY
GATE
OUTPUTS
L J CARRY
—1 ouTPUT
Siteor RD 1 "
:

V REF 2

ENCODING
LOGIC

[}
LATCH INPUT

SP9210

OVER-

ANALOGUE -
INPUT RETIMING
LATCHES

-4
— Z%nzuv

REFEFENCE

LSB's MSB's

LATCH INPUT
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Fig.2 Functional diagram

Fig.3 8-bitall-parallel system
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tawe = 25°C
Vee =+5V +0.25V
Vee =-7V +0.25V

R, =1000ohmsto -2V
Characteristic Symbol Value Units Conditions
Min. Typ. Max.
Analog input current I8 30 100 A | ViIN =0V
Analog input capacitance CiN 10 pF
Common mode range Vem -2 +2 \
Maximum input slew rate 1000 V/usec
Latch input capacitance Cin 2 pF
Posnn@ supply current lcc 55 70 mA } See Fig.11
Negative supply current lee 85 100 mA
Reference resistor chain 25 Q total
Reference bit size 10 100 mV
Comparator offset voltage Vos -5 +5 mvV
Total power dissipation Poiss 950 1160 mW | All outputs loaded
Input & output logic levels
Logic high Vow -0.930 -0.720 v for 100 ohm load
Logic low Vou -1.90 -1.620 \ to -2V
Min. latch set-up time ts 1.5 2 nsec | 10mV overdrive
Latch to output propagation delay:
Latch enable to output high tpa + (E) 6 8 nsec
Latch enable to output low tpd - (E) 5 8 nsec
Carry input to MSB delay tea (C) 3 5 nsec
Max. sample rate Fc max 100 110 MHz
Aperture uncertainty time ta 10 psec
Thermal characteristics 6.a = 86°C/W
fusc = 36°C/W
ANALOG PLESSEY PLESSEY
weuT $L5418 SL5418
} PLESSEY PLESSEY PLESSEY
4-BIT ADC 8-BIT DAC 4-BIT ADC
SP9754 SP9768 SP9754
‘ | :cmcx lcsﬁ-;v camv] cuocx}
CZ ) |
Ao L v
| : | | |
L ] T
| | } : :
+12v | | T ]
—5.2v REGULATED | I | |
—7V REGULATED | ) | | |
| Lse J
I 1 —— - ——
R Rl IRy A0 :
| | SP9210 | cLock ]
CLOCK
| ! ! r ' !
o ik -~ |
ook E_l-————’—————-_‘——— ————————— J
v FOR RECONSTRUCTION ONLY
SET | *
5 TO 20MHz
PLESSEY 1V ANALOG OUTPUT
8-BIT DAC
NOTE SP9768
Applications information is available 50
in Publication P.S. 1993 SBIT QUTPUT

LATCHED

Fig.4 Subranging or parallel-series-parallel system
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PERFORMANCE CURVES
L] 8 —
7 tpd +(E) - 7
78— " tpd - (E) ~] ’§‘ [ —
i — :
Es — =8
> - e~
-<0 4 b 7 § 4 +VE GOING
g, 8, 1
T haa -VE GOING
2 2
1 1
-85 -38 15 £} 25 45 o5 s 108 128 0'55 =35 -18 s 25 45 es 85 105 128
TEMPERATURE (°C) TEMPERATURE (°C)
Fig.5 Latch to output propagation delay as a function Fig.6 Output riselfall times as a function of temperature
of temperature
2 3
g 10mV OVERDRIVE g
- - 8
i i N
%, %,
" [
“ 25mV OVERDRIVE w
; <3 ] i,
°-5! =35 18 s 25 as es as 108 128 - 4] 10 20 30 40 50 60 70 80 90 100
TEMPERATURE (°C) INPUT OVERDRIVE (mV)
Fig.7 Set-up time as a function of temperature Fig.8 Set-up time as a function of overdrive
o |
° L—1" vou
-07 -
3 -‘:.: £? _ —"|
b 2
3 %
18 §
-7 1
o - - -
-19 voL
-58 -35 18 s 25 4 (1] 8s 108 125 -58 -35 -15 s 25 45 a5 8s 108 125
TEMPERATURE (°C) TEMPERATURE (°C)
Fig.9 Output logic levels as a function of temperature Fig.10 Carry input to MSB output delay as a function
of temperature
90
- - 80
-7v
60 70
‘i 3 60
< 10 50
g
§ . i
g 3 <+ ~d
™ © % ~
- —
20
*SV
50 10
-88 -35 -15 L] 25 a8 a5 es 108 128 -88 35 -18 5 28 45 es 85 108 125
TEMPERATURE (°C) TEMPERATURE (°C)
Fig.11 Supply current as a function of temperature Fig.12 Analog input current as a function of temperature

72



SP9754

40
4
as
3 7°
8 a0 £ P
: y 1=
£ — g
"1 .
L -+ -
20
il
-85 -38 -15 L] s 48 6s as 108 128 -85 -38 -18 L] as 4 [ [ ] 08 s
TEMPERATURE (°C) TEMPERATURE (°C)
Fig.13 Network resistance as a function of temperature Fig.14 MSB output edge speeds as a function of temperature
Vee +8V
ANALOG MONITOR
101 TANTALUM
ANALOG W 100 CHIP CERAMIC
lN/C
CARRY IN
::g;;&: Al 3 2 T— VREF2  -160mV
M N— 10n
L1 Latch N b2 /7 CHIP CERAMIC Ve
LATCH IN s ] E
MONITOR “ T ) :1-'(':%# CERAMIC ;I;a'fcuwu
PUT
DELAYED LATCH o SPO754 CARRY OUTI
/__A__\
22 O]l s up—>_ TO DIGITAL
GND
2 O——if 7 np————0
OUTPUTS ', SP9210 csm‘r!
2 O——] s 1 Q| For
(20— L ob———9|
4x100Q TO A 0o
-2V

Fig.15 High frequency test circuit
NOTE At latch frequencies below 60MHz the SP9210 can be ommitted.

LATCH PULSE

LATCH TO
OUTPUT DELAY
OUTPUT
COMPARATORS Syt
OUTPUT COMPARATORS
UNLATCHES UNLATCH

OUTPUT DATA VALID

See also Note 3

Fig.16 Timing diagram
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OPERATING NOTES

1. Carry output (pin 15) is high when the analog input
exceeds the top reference voltage (pin 17).

Then the carry gate outputs (pins 10 to 13) go low
regardless of carry input (pin 4). When the analog input is
between Vrer and Vrer2and the carry output is low, the carry
gate output will be high if the carry input is also high.
Similarly if the carry input is low then the carry gate outputs
will be low.

2. When used in an ambient temperature in excess of 75° C
the SP9754 must be provided with an external electrically
isolated heatsink or forced air cooling. This will ensure that
the junction temperature does not exceed 175°C.

3. At operating clock frequencies above 60MHz clock
edges should have rise and fall no faster than 4nsec.

APPLICATION NOTES

1. The device is ideally suited to subranging systems as it
maintains good accuracy at low reference voltages. This
enables the second rank to be driven at higher speed from
the subtracting Op-Amp.

2. For applications that require low bit error rates at high
frequency, the clock signal should be adjusted for 60% ECL
low, 40% ECL high mark to space ratio.
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Semiconductors

PRELIMINARY INFORMATION

SP98608

LA 4 A 2 4

8-BIT LATCHED 450MHz MULTIPLYING D-A CONVERTER

The SP98608 is an ECL 10K compatible 8-bit latched DAC.
The 22nsec settling time allows a 450 megasample per
second conversion rate. An inherently low glitch design is
used and the complementary current outputs are suitable for
direct transmission line drive. The SP98608 design includes a
high performance band-gap voltage reference and reference
amplifier.

Both current and voltage multiplying modes are available.
The input latch can be switched into transparent mode for
applications that require low through delay.

FEATURES

Latched Inputs

2.2ns Settling Time ', LSB Typically

8 Bits £, LSB Integral and Differential Linearity
Operating Temperature Range -40°C to +85°C
ECL 10K Standard Inputs

Complementary Current Outputs, 40mA Full Scale
Reference Temperature Coefficient Typically

< 40nom/°C
<4avppm/ 0

Single -5.2V Supply

ORDERING INFORMATION

SP98608DG (Industrial - Ceramic DIL package)

SP98608BB DG (Plessey High Reliability Specification)

SP98608LC (Industrial - Ceramic LCC package)
(Under development)

APPLICATIONS

Data Conversion

Video Graphic Displays
Instrumentation
Waveform Generators
High Speed Modems
ADC Evaluation

ABSOLUTE MAXIMUM RATINGS

Supply voltage -5.7v
Digital input voltage 0to -4.5V
Minimum Rset (from 0V) 175Q
Maximum RseT 2.5kQ
Output reference supply (Vi) Oto +3V
Reference input +2V
Storage temperature range -55°C to 150°C
Operating junction temperature <175°C
Lead temperature (soldering 60 sec) 300°C

wer 1 24[] e (amp)
nef]2 23[] 7P (amP)
msB) 01(]3 22 ] veer 0UT
02]a 21 [] AMPLIFIER GND
03[]5 20[]®@
p4[]6 SP98608 19[]10
ANALOG Vee [] 7 18 [] ANALOG GND
s(]8 17 [] ANALOG Ve
06[]9 16 [] oecoupLe/muLr
o7]10 15 [ FEEDTHROUGH
wse) 08 (11 14{] clock
DIGITAL Ve []12 13 [] 0iGITAL GND

DG24

PIN IDENTIFICATION
CORNER

07 D1 LS8
MSB D8

DVee

*DVee (LCC ONLY)
IRer
Dowo

CLK

i7P (AMP)
1/P (AMP)

Fr Vaer OUT

Lc24

Fig.1 Pin connections - top view

THERMAL CHARACTERISTICS

8Jc = 28°C/W
8Ja = 90°C/W
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Tamb= 25°C; Vee = -5.2V £ 5%; RseT= 240Q; Input voltage: High = -0.81V, Low = -1.85V

. Value . .
Characteristic - Unit Conditions
Min. Typ. Max.
Supply current lee 135 154 mA All inputs at -1.8V
Logic inputs:
ViH -0.96 -0.81 \" Standard ECL
Vi -1.85 -1.65 \ 10K compatible
JIN(HI) 115 200 MA All inputs HI
Reference voltage Vrer -1.280 \
Reference voltage temp. coeff. -80 0 80 [ppm/°C | -30°C to +85°C
Output current - full scale 2 44 mA RseT 1.3kQ to 85Q
Output current - full scale 38 42 mA Rser= 130Q
Qutput compliance -1.2 +1.0 \ Tamb=25°C Note 3
-1.0 +1.0 \ Tamb=85°C Note 3
Bit size (LSB) 158 166 175 uA Current output,
Rser = 130Q
Resolution 8 Bits
0.391 %
Integral non-linearity 0.5 LSB End point integral
Differential non-linearity 0.5 LSB
Output dynamic parameters (see Note 1)
Rise time tr 600 ps 10 to 90 %
Glitch energy (latched) 20 psV Mid-point
Glitch energy (transparent) 140 psV transition
Noise output -90 -83 dBm See Note 2
Power supply rejection ratio (output WRT supply) 45 80 dB +0.3V at 20kHz
Multiplying mode - voltage
Multiplying input voltage range -2 0 Vv
Reference input resistance 10 kQ
Multiplying input bandwidth 30 MHz -3dB
Transfer function non-linearity 0.2 1.0 %FS DC
Multiplying mode - current
Multiplying input current range 1 15 mA
Set current input resistance 400 Ohms
Multiplying input bandwidth 300 MHz -3dB
Transfer function non-linearity 1.0 3.0 %FS DC

NOTES
1. Dynamic parameters guaranteed but not 100% tested

2 Noise in any 10kHz band in the range 0.1 to 500MHz, for any digital input
3. The output positive compliance can be increased beyond +1.0V at the expense of linearity
4. Analog and digital grounds should be connected together at the device pins

See Fig.4 tor circuit configuration

Dynamic characteristic Value -
(Note 1) Symbol Unit Conditions
Min. Typ. Max.

Update rate Fcuk 450 MHz

Latch setup time ts 09 ns

Latch hold time th 0 ns

Settling time full scale tst 2 ns V2 LSB
Internal clock delay te 500 ps

Initial time to 10 % ti 50 ps
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GROUND

5

ANALOG
GND ECL INPUTS
s - 5B
e St Yt S iy
8-BIT LATCH —1-4<|> cLock
: i
REF.OUT ren = |our
o out
DIGITAL

OUTPUT
CURRENT
SET

&
J
0

GND

AVEE

J
W0

AVEE

DGND AGND

DG24

Fig.2 SP98608 block diagram

OPERATING NOTES

The pinout of the device is shown in Fig.1. External
components are the current setting resistor and decoupling
capacitors.

The DAC has current outputs, with a nominal full-scale of
40mA, corresponding with a 1 volt drop across a 25Q2 load.

The actual output current is determined by the on-chip
reference voltage and an off-chip current setting resistor.
Output current, lour, is given by

VRerF

lout = 4x—— at full scale
Rser

A complementary lout is also provided. If single output

operation is employed it must be ensured that the

complementary output is terminated in an identical manner

to the used output. The setting resistor, RseT, is typically

1300, giving a full-scale output current of 42mA, and should
have a temperature coefficient similar to that of the output
load resistor.

Reference

The reference supply is internally compensated: however.
to reduce the possibility of instability in some circuits, it has
been bonded out to pin 16, it can therefore be decoupled to
AVee if required.

Clock

The clock input is ECL 10K compatible. Data at the device
inputs are acquired by the input latch on the rising edge of
the clock.

AMP_GND

L 10

IREF 2

1V (OUTPUT)

FT C

ECL DIGITAL INPUTS

4
I CLOCK

Fig.3 Test/application circuit
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|
soD
1 1
= 24 ——-
— 1V (OUTPUT)
AMP 23
GND = - 22
AVEEO——TFW
—{16
T 1-1mA(153 4 5 6 9 10
T MULTIPLY T T I
e JLEEE T
|
FTC mss LB cLOCK
ECL DIGITAL INPUTS
Fig.4 Current multiplying mode
Fr (Feedthrough)

The Fr input allows both transparent or latched data
inputs. When open circuit this pin will self bias to -2V and the
data will be retained by the input latch for one clock cycle.

When the Frinput is connected to OV the input latch will be
transparent. In this mode, it is essential that the input data
has low time skew (< 100ps) to avoid output glitches.

Multiplying Mode

Multiplying operation of the DAC is available in two
modes: either a voltage applied in place of the internal
reference, or a current supplied via the current set pin.

Voltage Multiplying. The transfer function is
approximately: lout (Full Scale) = 4 x Vin/Rset. While this
mode offers the best linearity of operation, the frequency
response limitations mean that the maximum usable
bandwidth is limited to approximately 50kHz.

Current Multiplying. A circuit for using the DAC in current
multiplying mode is shown in Fig.4. The transfer function is

TIMING

approximately: lout (Full Scale) = 4 x lin. In this mode the
current setting loop amplifier is not used.

The operational bandwidth of the current input to -3dB is
at least 320MHz.

A 1V output is obtained into 25Q when a current of
aproximately 11mA is fed into pin 1 and the input code is
selected for full output current.

Output Compliance

Using the SP9778 with a load resistor not referred to
ground, allows a larger output swing than the convent‘onal
connection of Fig.3. Connecting analog ground and the
current setting resistor Rset to the load return supply ensures
that the scale factor of the output is independent of the load
reference.

Extending the compliance beyond +1V may cause slight
degradation of linearity. +3V should be considered an
absolute maximum.

CLOCK

DATA

INTERNAL CLOCK
AFTER PROPAGATION
LAY, tc

ANALOG OUTPUT
FOR DATA N

tc

Fig.5 Timing diagram - latched mode
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DATA

ANALOG OUT

tst

is8

Fig.6 Timing diagram - transparent mode
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@ PLESSEY

Semiconductors PRELIMINARY INFORMATIO_N

MV95408

8-BIT SOMHz DIGITAL TO ANALOG CONVERTER

The Plessey CMOS MV95408 has been designed for usein
both video graphics and general high speed DAC N s o
applications. BLANK [ 20[Jve
Very low external component count is achieved as the c ]2 19 [ REF WHITE
device contains both an on chip reference amplifier and
reference voltage source. mss 01 []3 18] oVER BRT
The device also contains an input register and registered n2(]4 17[)SWe
video controls (Blank, Ref. White, Over Bright and Sync.). MV95408 T
These control inputs and associated internal circuitry allow oalls 16 conToL ow/o¢
the MV95408 to be used in video graphics systems. 0a]e 15 []ior
A control on/off input also allows the video pedestals to be os(}7 1a[yon0
overridden for conventional DAC applications.
This device is capable of directly driving 75Q lines with 05 (18 13[Jtour
standard (RS343) video levels. oo 12 s
Pullup resistors have been added to tie all unused inputs
into their inactive states. 158 08 {10 11{1 Rer out 020
ORDERING INFORMATION
MV95408 DP (Industrial - Plastic DIL package) Fig.1 Pin connections - top view
FEATURES APPLICATIONS
B Low Power B Data Conversion (General)
B RS 343 Compatible Levels B Commercial TV
B Differential Linearity < 15 LSB B Computer Graphics
B 20ns Settling to ', LSB B instrumentation
B  On Chip Reference Voltage Source B Test Equipment
B Graphics Ready B Waveform Synthesis
B Registered CMOS Inputs RECOMMENDED OPERATING CONDITIONS
B  Guaranteed Monotonic Ricas (both outputs) 750
a Voo 5.0V + 0.5V
B Drives 75 Ohm Loads Directly Rser (graphics applications) 1.8k
[ ] Single 5V Power Supply Rser (other DAC applications) 1.2k
B 0°C to +70°C Temperature Range ABSSOII.UTE“ MAXIMUM RATINGS .y
. upply voltage
B < 6ns Output Rise Time (10% to 90%) Storage temperature _55°C to 125°C
Chip temperature <150°C
r - " """ """ —7— 77— 77
l I
I3-10 13' '
01-08 ) e cumment [ 'OV
|116-19] REGISTER Logic :) LATCHES :> SOURCES |
CONTROL T ——> Decope SWITCHES ——’—ST TouT
semoee ||
ctock GENERATION AND LOOP |
| AMPLIFIER |

REFouT RSET

Fig.2 Block diagram of MV95408




ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Tamp = 0°C to 70°C, Voo = +5V £ 0.5V

MV95408

Characteristic Symbol Value Units Conditions
Min. Typ. Max.
Supply current loo 58 70 mA
Resolution 8 Bits
Differential linearity +% LSB | Rser = 1.8k
Integral linearity +% LSB | Rser = 1.8k
Internal reference voltage Vref 10 " Pin 11
Update rate fc 50 75 MHz
Maximum output current lout 16 mA
Clock minimum high tH 6 ns
Clock minimum low tL 6 ns
Input voltage high VINH 3 Vv
Input voltage low Vin 1.2 \
Data input current 20 uA ViN = 5.0V (At fmax)
Output rise time tr 55 ns 10% to 90%
Settling time tst 20 ns To '~ LSB (750 load)
Clock to output delay ti 6 ns Output at 10% full scale
Glitch energy <100 ps V
THERMAL CHARACTERISTICS
Chip to case 6uc 30°C/W
Chip to ambient §.a 86°C/W
BLANK o—{]1 ~ 20[} o Voot 5V)
CLOCK @_E 2 19 3 O REF.WHITE
mse D1 0— |3 '\J 183 ==100m © OVERBRT
02 o—]a o 17 - o SYNC
p3 o—]s 2 16} o CONT.ON/OFF
DATA pa o—l6 o 15[}
INPUTS ps o— |7 8 1wfl—
o6 o—|8 13[1 © 1vour
p7 o— ]9 12 J_‘ 1.8k
1s8 b8 o—{]10 1 J—_L 75 75
100pL
7

Fig.3 Applications/test circuit
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OPERATING NOTES

For optimum performance the device should be used in a
low profile socket located over a solid ground plane. It is also
important that the decoupling capacitor on pin 20 (Voo) is
located close to the device pin. For good stability the
capacitance on pin 12 (Rset) should be kept to a minimum
(<10pF).

The outputs from this D to A converter are open drain,
current sources and hence require pulldown load resistors.
The value of the load resistors will therefore determine the
peak to peak output voltage from the DAC. This should not
exceed 1.2V.

With all the data inputs high and a load of 75Q on each

output, a full scale output of 1V will be seen, (Fig.3). Fine
adjustment of the output voltage can be achieved by varying
the value of Rset. Increasing Rset will decrease the output
amplitude.

For optimum slew rate and settling time, the unused output
should be connected to ground via the same resistance as on
the used output. This will balance the currents within the
output stage of the DAC and hence provide cleaner
switching.

Table 1 shows the output currents from the MV95408 with
combinations of input data and control settings.

CLOCK

DATAN
ouTPUT

OUTPUT SETTLED FOR
DATAN

Fig.4 Timing diagram

QOver Bright (Pin 18)

This control input has been introduced specially for
graphics applications. It can be used to illuminate areas of
graphics displays for borders, headings or cursors etc. When
held low this input will cause a 10% of blank to full white levet
increase in the output current. Unlike the other control inputs
the over bright input does not override the data. See Table 1.

Control On/Oft (Pin 16)

This feature allows the MV95408 to be used in
conventional DAC applications. When held low this pin will
remove the sync pedestal and disable the Over Bright input.
This allows the full 1V output range of the DAC to be used, 0
to 13mA into 75Q2. To gain this extra active output range, it is
necessary to decrease the value of Rser to 1.2kQ.

82

With the control on/off pin low and all the data inputs high,
the output current can be calculated from:

16 X Vet

Rser

lout

Viet = 1.0V typ.

With the control on/off input open circuit the device will be
configured for video graphics. In this mode and with all the
data inputs high, the output current can be calculated from:

16 x Vref
low = —— +4.533mA
Rser
Vet = 1.0V typ.



MV95408

Blank Ret. 10% lout (MA

Description ovon | ver Bar White | OverBRT oota | e ™
Ref. White +10 % 1 1 1 0 0 X 14.285
Ref. White 1 1 1 0 1 X 13.333
Full White 1 1 1 1 1 FF 13.333
Over Bright i 1 1 i 0 Data icooe +0.952
Full Black 1 1 1 1 1 00 4533
Blank 1 1 0 X X X 3.183
Data-Sync 1 0 1 1 1 Data Icooe -3.813
Sync 1 0 0 X X X 0.000
Control On/Off 0 X 1 1 X Data Icooe (0 to 13mA)

Rser = 1.2k

Table 1 Control inputs
X = Don't Care ‘1" = +5V,'0" =0V, FF = All ‘1's
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w PLESSEY PRELIMINARY INFORMATION

Semiconductors

SP97618

8-BIT HIGH SPEED GRAPHICS DAC

The SP97618 is a 250 MegaSample Per Second (MSPS), 8-

bit digital-to-analog converter, capable of directly driving a —

750 load to standard video levels. Most applications require 0s ]1 24(]04

no extra registering, buffering, or deglitching. Four special os[]2 23[)0s

level controls make the device ideal for video applications. All

data and control inputs are ECL compatible. or{J3 22[]0:

FEATURES 1s8 s (]a 21{] 01 mss

B Pin Replacement for TDC1018 - But Faster vee (s 20 vea

W 250 MSPS Update Rate (Typ) oW (18 sporgrs 10U
200 MSPS Update Rate (Guaranteed) cow {7 18] our-

B 38-Bit Resolution and Accuracy (e 17[1 Aao

B 1/2 LSB Linearity Do [|9 16[] comp

B Power Supply Noise Rejection Typically, >80dB mj10 15 (7 Rer+

] Registered Data and Video Controls suank [J11 14[] Rer-

B Differential Current Outputs sAt []12 137 swwc

B Video Controls: SYNC, BLANK, BRight, Force High DP24

B inherently Low Glitch Energy Fig.1 Pin connections (top view)

B ECL Compatible APPLICATIONS

B Multiplying Mode Capability A ‘

M Power Dissipation  800mW B RGB Graphics (1K x 1K pixels)

B Available in 24 Lead DIP Package W High Resolution Video

B Single -52V Power Supply B Raster Graphic Displays

B  On Board Reference BUFFER B Digital Waveform Synthesisers

B Operating Temperature Range: : Automated Test Equipment

Commercial Plastic -40°C to +85°C Digital Transmitters/Modulators

ORDERING INFORMATION
SP97618 DP (Commercial Plastic Package)

I COgERgL :> REGISTER :> s?UR%ENT
FH, BLANK LOGI | WITCHES
40— — - oour-

CONV, CONV [ | 2

REFERENCE
CURRENT
FT ‘I’ SOURCE
VEED O—
DGND O—
AGND O—

REF + REF- COMP

84 Fig.2 SP97618 functional block diagram



SP97618C

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb = 0°C to +70°C

DC Characteristics

Characteristic Symbol [ VT’;:‘ o] Units Conditions
Digital supply voltage VeeD -49 -5.2 -5.5 \" Measured to Dano
Analog supply voltage VEeeA -49 -5.2 -5.5 Vv Measured to AGND
Supply current leeA + leeD 140 mA VeeA = VeeD = Max
Analog ground voltage V AGND -0.1 0.0 0.1 \" Measured to Deno
Supply voltage differential VeeA - VeeD | -0.1 0.0 +0.1 "
CONV input voltage, Vicm -0.5 -25 Vv
common mode range
CONV input voltage differential VioF 04 1.2 Vv
Min. CONV pulse width, LOW tewL 2 25 ns
Min. CONV pulse width, HIGH tPWH 2 25 ns
Min. Set up time, data and controls ts 2 4 ns
Hold time, data and controls tH 0 ns
Input voltage, logic LOW Vi -15 v
Input voltage, logic HIGH ViH -1.0 v
Reference current |ReF mA
Video standard levels 1059 | 1115 | 1171
8-bit linearity 1.0 13 mA
Compensation capacitor Cc 5 nF
System Performance Characteristics
Characteristic Symbol Min. Y:y': Max. Unit Conditions
Linearity error integral, terminal based ELI +0.2 % VeeA VeeD = Nom
Irer = Nom
Linearity error differential ELD +0.2 % | VeeA, VEeD = Nom
Irer = Nom
Output offset current loF 0.7 10 uA | VeeA, VeeD = Max
Absolute gain error Ea +0.5 +5 % VeeA, VeeD = Min
Irer = Nom
Gain error tempco TCa +0.024 | %/°C | VeeA, VeeD = Min
Irer = Nom
Power supply rejection ratio (Note (1)) | PSRR 90 45 dB VeeA, VeeD = Nom
IrRer = Nom
Power supply rejection ratio (Note (2)) | PSRR 90 55 dB VeeA, VeeD = Nom
IrRer = Nom
Power supply sensitivity PSS 120 UAN | VeeA, VeeD = Nom
Irer = Nom
Peak glitch energy (Area) (Note (3)) Ge 14 30 pV-sec| FT =1
Feedthrough clock (Note (4)) FTc -70 -50 dB Data = Constant
Feedthrough data (Note (4)) FTo -60 -50 dB Clock = Constant
NOTES

1. 20kHz + 0.3V ripple on VeeA, VeeD. dB's relative to full Gray Scale.
2. 60Hz, + 0.3V ripple on VeeA, VeeD. dB's relative to full Gray Scale.
3. 37.50hm load. Average glitch energy approaches zero.
4. dB relative to full Gray Scale, 250MHz bandwidth limit.
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AC Characteristics

Characteristic Symbol ‘:_a;:e ] Units Conditions
Maximum update rate Fs 200 250 MSPS | VeeA, VeeD = Min
Clock to output delay clocked mode tosc 8 ns VeeA, VEeD = Min, FT =0
Data to output delay,
transparent mode tost 13 ns VeeA, VEeD = Min, FT =1
Current settling time clocked mode tsi VeeA, VEeD = Min, FT =0
0.2 % 10 ns
0.8 % 8 ns
32 % 5 ns
Rise time, current tRI 11 ns 10% to 90 % of Gray Scale
ABSOLUTE MAXIMUM RATINGS
Supply Voltage Output
VeeD (measured to DGND) 7v Analog output, applied voltage (measured to Aano)
VEeeA (measured to AGND) 7v ouT + -2V to +2v
AcnD (measured to Danb) +0.5V OouT- -2Vto +2V
Analog output, applied current externally forced.
Input ouT + 50mA
ouT- 50mA
CONV, Data and Controls
(measured to Danp) VeeD to 0.5V THERMAL CHARACTERISTICS
Reference input, applied voltage (measured to AGnD)
REF + VeeA to 0.5V 6ia 65 deg C/W (typ)
REF- VeeA to 0.5V fuc 15 deg C/W (typ)
Reference input, applied current, externally forced. Tamo -40°C to +85°C
REF + 6.0mA Maximum storage temperature -55°C to +150°C
REF- 0.5mA Lead temperature (soldering 60 sec) 300°C

ov

tPWH

CONV

ov

-1.3v

tPWL

DATA AND
CONTROL
INPUTS

ol

ov

ouT-

Fig.3 Timing diagram
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SP97618C

DEVICE PIN FUNCTIONAL DESCRIPTION

Pin No. Name Description
21-24,1-4 D1-Ds To allow the internal register to aquire the input data correctly the eight digital data
inputs, D 1- Ds, must be valid one data set-up time before each rising edge of theclock,
and remain valid for one data hold time after this rising edge. D 1- D& are overridden by
FH, BLANK, or SYNC = 1.

5 VeeD Digital supply voltage, -5.2V typ. £+ 0.25V.

6,7 CONV, CONV | Differential clock inputs which should have ViHand Vi levels compatible with
standard ECL logic.

8 FT Feedthrough (asynchronous control). When FT = 1, the input register is transparent.

Dano Digital ground.

10 FH Force High control. FH = 1 forces the output current to the equivalent of all data
values D1 - Ds high. 10% enhancement of this value is available, via the BRT control.
In the hierarchy of the controls, FH overrides only the data.

11 BLANK Blank level control. When high, BLANK forces the output to -20.826mA
(if Irer = 1.185mA), which is slightly below the normal low level signal generated by
data = 0. BLANK takes precedence over all controls except SYNC and disables BRT.

12 BRT Brightness enhancement control. When high, BRT increases the signal present by
10 % of the full scale current. This control is disabled when SYNC or BLANK is
asseited.

13 SYNC SYNC level control. When high, SYNC forces the output of the chip to a full
negative output (standard -28.57mA for an Irerinput of 1.185mA). SYNC = 1 takes
precedence over all other controls and disables BRT.

15, 14 REF +, REF- | Connections for a differential reference current source.

16 COMP Connection for compensation capacitor for internal reference buffer.

17 AGND Analog ground.

19, 18 OUT +, OUT-| Current outputs, which comprise a differential pair designed to drive 37.5Q loads
directly.

20 VeeA Analog supply voltage, -5.2V typ. = 0.25V.

FORCE OUT- (mA) | OUT- (V) | OUT- (IRE)| DESCRIPTION
SYNC | BLANK HIGH BRIGHT | DATA INPUT NOTE (1) NOTE (2) NOTE (3) NOTE (4)
1 X X X X 28.57 -1.071 -40 SYNC LEVEL
0 1 X X X 20.83 -0.781 0 BLANK LEVEL
0 1 1 X 0.00 0.00 110 ENHANCED
HIGH LEVEL
0 0 1 0 X 1.95 -0.073 100 NORMAL
HIGH LEVEL
0 0 0 0 000 . . 19.40 -0.728 75 NORMAL
LOW LEVEL
0 0 0 0 111 1.95 -0.073 100 NORMAL
HIGH LEVEL
0 0 0 1 000 .. 17.44 -0.654 17.5 ENHANCED
LOW LEVEL
0 0 0 1 m 0.00 0.00 110 ENHANCED
HIGH LEVEL
NOTES

1. OUT+ is complementary to OUT-. Current is specified as conventional current when flowing into the device.
2. The voltage produced when driving a standard load configuration (37.50hms).

3. 140 IRE Units = 1.00V.
4. RS-343-A tolerance on all control values is assumed.

87



SP97618C

BRIGHT

110 IRE

NORMAL WHITE

l__f —BRT -1
100 IRE

BLACK

256
LEVELS

7.5 IRE

BLANK

SYNC \

(A

Fig.4 Video waveform

APPLICATIONS
Board Construction

As the Plessey SP97618 contains a mixture of high speed
digital and analog circuitry, care must be taken with ground
plane and component placement.

Supply decoupling should be placed close to the device
with good high frequency, low loss capacitors. Pins 16 and
17 should be decoupied directly to VeeA (pin 20).

The settling time of the output is aided by matching the
loads on the OUT + and OUT- outputs. A 37Q resistor from
pin 19 to ground is shown in the applications diagram.

FT Input

The feedthrough input, when high, will cause the internal
register to become transparent. When using the D to A
converter in the transparent mode, it is essential that time
skew on the input data is minimised, because this skew will
be converted directly to output glitch energy.

Video Controls

Internal pulldown resistors allow these inputs to be left
open circuit when not in use. The pulldown resistors are
approximately 40kQ connected to VeeD.

The bright input causes the video information thatis above
7.5 IRE to be placed on a pedestal that is 10 IRE units high.

Sync, Blank and Force High cause DC currents at the
outputs as specified.

Convert Signal

The input data and controls are acquired into the register
on the rising edge of the CONV (convert) command. The
device is designed to accept differential ECL levels from
devices such as the Plessey SP1658 voltage controlled
multivibrator. Single ended CONYV signals can be used if the
unused CONV inupt is biased at -1.3V and decoupled close
to the device pin. Care should be taken with the termination
of lines driving the CONV signal. For long lines or voitage
levels that are not ECL, a low cost high speed comparator
can be used such as the Plessey SP9680.
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Data inputs

As the SP97618 contains an input register, (FT = 0) no
external latching is required. Single in-line resistors of values
2700 and 15002 can be used in the Thevenin configuration
(see applications circuit, Fig.5) for the termination of 100Q
twisted pair data input lines.

If long lines are used and the device is in the transparent
mode (FT = 1) then two line receivers such as the Plessey
SP1692 can be used before the data inputs. Twos
complement data can be converted by simply configuring
the SP1692 to invert the MSB.

Multiplying Mode

The output amplitude can be modulated by varying the
voltage fed to REF +. This technique is only practical at low
modulating frequencies. The multiplying bandwidth is
affected by amplitude and the compensation capacitor on
pin 16. The circuit will remain stable with this capacitor
reduced to 2nF.

Output Load

To maintain the fast settling time of this device, it is
recommended that both outputs are terminated with equal
resistance. This is regardless of whether single or differential
output drive is required (see Fig.5).

Output Compliance
The output voltage of the circuit can be DC offset more

positive by connecting the OUT + and OUT- loads to a
positive voltage (<1.5V).




SP97618C

INPUT VIDEO DATA (ECL)

-

LsB msB
150
EXAMPLE OF
~ TERMINATION OF
1 4 100 ECL INPUTS
2 PY) 210 (x8)
3 20—
VEED
4 21
L1 spotets [ sav
-5.2V .._mfc 5 20 -5,
(XM i 375 L
cow—— " dg  ourere FC 1 e — "7
750 COAX . .
goN ————(7  out-1f—— Q=== T_" |
)
Fr(]s 17 J—ﬁ Drs X 75
d—e compiep s AR1 10 |
R2 510 TURN POT .
10 151} VIDEO
MONITOR
1 14 IONITO
12 13
IREF = g3 £y im'
FH BLANK BRT SYNC -5.2V o
~ - VREF = LM113 = -1.2V
VIDEO CONTROLS BANDGAP REFERENCE
(ECL) L1 = FERRITE BEAD

Fig.5 Application diagram SP97618
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@ PLESSEY

Semiconductors

SP9768

8-BIT HIGH SPEED MULTIPLYING D-A CONVERTER

The SP9768 is an ECL 10K compatible 8-bit DAC. The
5nsec settling time allows a 150 megasample per second
conversion time. An inherently low glitch design is used and
the complementary current outputs are suitable for direct
transmission line drive. The SP9768 design includes a high
performance voltage reference and reference amplifier.

Both current and voltage multiplying modes are available.

FEATURES

5ns Settling Time 1 LSB Typically

8 Bits £ LSB Integral and Differential Linearity
Current Output

Operating Temperature Range -30°C to +85°C
ECL 10K Standard Inputs

Complementary Outputs, 20mA Full Scale

Reference Temperature Coefficient Typically
40ppm/°C :

ORDERING INFORMATION

SP9768DP (Industrial - Plastic DIL package)

SP9768DC (Industrial - Sidebrazed DILMON package)

SP9768BB DC (Plessey High Reliability Ceramic DIL
package)

SP9768LC (Industrial - LCC package)

APPLICATIONS

Data Conversion

Video Graphic Displays
Instrumentation
Waveform Generators
High Speed Modems
ADC Evaluation

ABSOLUTE MAXIMUM RATINGS

Positive supply voltage +5.5V
Negative supply voltage -5.7v
Digital input voltage 0 to -4.5V
Minimum Rset (from 0V) 175Q
Maximum Rser 2.5kQ
Output reference supply (Vi) 0to +3V
Reference input +2v
Storage temperature range -65°C to +150°C
Operating junction temperature <175°C
Lead temperature (soldering 60 sec) 300°C
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1
ws8 27 (——— 18[) OUTPUT CURRENT SET
2 (F2— 17[) REF COMPENSATION
3 1
0 25 F— 5B ver v
2
4 15
2 28 (— ] VREF OUT
2 5 _
5 24 [ tour
e 2 D tout
Az
2] [] ANALOG GROUND
[] DIGITAL GROUND

58 08
VEE (52V) g - N
AND CASE 10[] vee (-5

*PACKAGE LID IS CONNECTED TO PIN § Dc 1 s
DP18
s
ES
.-
. " = =}
g gls 58
2 -2 2 2
COMP 19 13 GROUND (DIG)
Rser 20 12 Veo
1 "
272 10 Vee
3 920
@« w © ~ ®
E N LC20

NOT TO SCALE

Fig.1 Pin connections - top view




SP9768

R ANALOG
SET[J GROUND 20 21 22 23 26 27
N = e e e e o __5%
|—_ 12 i) 7 6 s 2 17
14‘ e
ner. our| —-ot>—{BAND-GAP] - | _ Tout
ATTEN 13l
- L —o louT
DIG.
GROUND
OUTPUT
CURRENT
SET

REF. IN j
comp. [ Ct 0 $ . N

Fig.2 SP9768 block diagram

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb=25°C; Vec= +5.00V £ 5%; Vee= -5.2V * 5 %; Rser= 2400Q; Input voltage: High = -0.81V, Low = -1.85V

ch Value i Conditi
aracteristic Min. | Typ. Max. Unit onditions
Supply current icc 7.0 120 200 mA All inputs at
Supply current lee 55.0 66.0 80.0 mA -1.8v
Logic inputs:
ViH -0.96 -0.81 \ Standard ECL
Vi -1.85 -1.65 \ 10K compatible
TingHn 115 200 uA All inputs HI
Reference voltage Vrer -1.250 | -1.280 | -1.300 \Y
Reference voltage temp. coeff. 40 80 |ppm/°C| -30°Cto +85°C
Output current - full scale 2 30 mA Rser 2.5kQ2 - 175Q
Output current - full scale 20.2 21.3 224 mA RseT = 2400
Output compliance -1.0 +1.0 v Tamb =25°C See
-0.7 +1.0 \Y Tamb =85°C  Note 4
Bit size (LSB) 789 83.2 875 pA Current output
Resolution 8 Bits
0.391 %
Integral non-linearity 0.5 LSB
Differential non-linearity 0.5 LSB
Output dynamic parameters (see Note 1)
Rise time 1.2 2.0 ns 10 to 90 %
Settling time - full scale 5 10 ns To1LSB
Glitch energy 90 150 psV Mid-point
Glitch duration 4 ns transition
Noise output -90 -83 dBm | See Note 2
Multiplying mode - voltage (see Fig.5) (See Note 1)
Multiplying input voltage range -2 0 Vv
Reference input resistance 10 kQ
Multiplying input bandwidth 200 kHz -3dB see Note 3
Transfer function non-linearity 0.2 1.0 %FS | DC
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Value
Characteristic Unit Conditions
Min. | Typ. | Max.
Multiplying mode - current (see Fig.6) (See Note 1)
Multiplying input current range 0.5 8.0 mA
Set current input resistance 400 Ohms
Multiplying input bandwidth 20 MHz -3dB
Transfer function non-linearity 1.0 3.0 %FS DC

NOTES
1. Dynamic parameters guaranteed but not 100% tested

2. Noise in any 10kHz band in the range 0.1 to 500MHz, for any digital input

3. Voltage-mode multiplying bandwidth is limited by the reference compensation capacitor on the loop amplifier output (pin 17) For the minimum
recommended value of 3.9nF, the -3dB point is typically 200kHz. However. the loop amplifier output slew rate is asymmetrical at high frequencies
the maximum frequency at which no significant distortion is introduced is typically 35kHz

4. The output positive compliance can be increased beyond +1.0V at the expense of linearity. See Fig.4 for circuit configuration

5. Analog and digital grounds should be connected together at the device pins (pin 11 and pin 12)

THERMAL CHARACTERISTICS

DC18 6fua= 85°C/W LC20 Bua = 73°C/W
sc = 16°C/W fic = 22°C/W

APPLICATION

The pinout of the device is shown in Fig.1 External
components are the current setting resistor and decoupling
capacitors.

The DAC has current outputs, with a nominal full-scale of
20mA, corresponding with a 1 volt drop across a 500 load.

The actual output current is determined by the on-chip
reference voltage and an off-chip current setting resistor.
Output current, lour, is approximately given by

\—/R—EFat full scale

lout=4x
Rser

A complementary lour is also provided. If single output
operation only is employed it must be ensured that the
complementary output is terminated in an identical manner
to the used output. The setting resistor, Rser, is typically
240Q, giving a full-scale output current of 21mA, and should
have a temperature coefficient similar to that of the output
load resistor.

The reference voltage source is nominally -1.280 volts and

DP18 fua = 85°C/W
f.c = 30°C/W

is of a modified bandgap type. Samples show average
temperature coefficients of 50ppm/° C over the range -55°C
to +125°C. This precision voltage reference can be used as
an independent part.

The reference supply is internally compensated; however,
to reduce the possibility of instability or noise generation, pin
15 should be decoupled as shown in Fig.4. The current loop
technique has been used with a high performance loop
amplifier. The current is set by an external resistor as
described above. Stabilisation of the loop amplifier is
achieved by a single capacitor from pin 17 to ground.
Minimum value is 3900pF, although a 10nF chip ceramic is
recommended.

Fig.3 shows a suggested circuit for a conventional D to A
using the on-chip voltage reference.

RECOMMENDATION

For low output noise it is best to use a chip capacitor on pin
17 to the OV (GND) plane. The use of split analog and digital
ground planes for this device is not recommended. Eurocard
construction is not recommended. Ringing or time skew on
digital inputs should be avoided.

RSET 2.2n

+5V. 1 18 16 15 17
" lout
1

10n1_ 2 13
o SP9768
o n 14/ tout
SV—319, 5 3 4 5 6 7 8
MsB LsB

ECLDIGITAL INPUTS

OUTPUT
REFERENCE
ov SUPPLY
0TO +1V
VREF 10n —OVR)
2.2n RSET RL RL
+sv——o—fi0 15 16 17 12 18
10n 13 louT]
ov SP9768
il lout
10n 14
SV——91 5 3 4 5 6 7 8
MSB LSB

ECL DIGITAL INPUTS

“SEE NOTE 4 IN ELECTRICAL CHARACTERISTICS
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T 2
ov SP9768
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Fig.5 Multiplying mode operation (voltage mode)

OPERATING NOTES

Output Compliance

Fig.4 shows the method of using the SP9768 with a load
resistor not referred to ground, allowing a larger output
swing than the conventional connection of Fig.3.
Connecting pin 12 and the current setting resistor Rserto the
load reference supply ensures that the scale factor of the
output is independent of the load reference.

As pointed out in Note 4 of the Electrical Characteristics,
extending the compliance beyond +1V may cause sight
degradation of linearity.

Muitiplying Mode

Multiplying operation of the DAC is available in two
modes: either a voltage applied in place of the internal
reference, or a current supplied via the current set pin.

Voltage A circuit for using the DAC in voitage
multiplying mode is shown in Fig.5. The transfer function is

Fig.6 Multiplying mode operation (current mode)

approximately: lout (Full Scale) = 4 x Vin/Rser. While this
mode offers the best linearity of operation, the frequency
response limitations outlined in Note 3 mean that the
maximum useable bandwidth is limited to approximately
35kHz.

Current A circuit for using the DAC in current multiplying
mode is shown in Fig.6. The transfer function is
approximately: lout (Full Scale) = 4 x Iin. In this mode the
current setting loop amplifier is not used, and any possibility
of instability or interference can be averted by turning off the
ampilifier by connecting Vcc to OV as shown.

The operational bandwidth of the current input to -3dB is
at least 20MHz.

A 1V output is obtained into 50 ohm when a current of
approximately 5.5mA is fed into pin 17/18 and the input code
is selected for full output current.
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SP9770B & C

10-BIT HIGH SPEED MULTIPLYING D-A CONVERTER

The SP9770 is an ECL 10K compatible 10-bit DAC. The

12nsec settling time allows a 75 megasample per second
conversion time. An inherently low glitch design is used and mse 29 [ 24 [ OUTPUT CURRENT SET
the complementary current outputs are suitable for direct s 2 "
transmission line drive. The SP9770 design includes a high 2 Ea ;g ) REF. COMPENSATION
performance voltage reference and reference amplifier. 2 (] [ VREF IN
FEATURES gl =g 2185 v our
. a s 15
B Operating Temperature Range -30°C to +85°C f ? [s DAC ﬁ fg?:ﬁm GROUND
B 12ns Settling Time 1 LSB Typically % # . ; aJ our
4 a !
W SP9770B 10 Bits +14 LSB Integral and 5| 2 Ls ) lour !
+14 LSB Differential Linearity 2 (] 1 b‘,{‘;;‘?ﬁ'{:gg.&gﬁm,
W SP9770C 10 Bits 1, LSB Integral and +1 LSB i 161 DiGITAL GROUND
Differential Linearity 158 20 (12 15[ Vee (+5v)
Bl Current Output VEE (52017119 0 1apwe
M ECL 10K Standard Inputs we 12 13]) DiGITAL GRouND
B Complementary Outputs, 20mA Full Scale DC28
. . | INTE! Tl
B Reference Temperature Coefficient Typically PACKAGE LI 1S INTERNALLY CONNEETED TO PN 1
40ppm/°C Fig.1 Pin connections - top view
APPLICATIONS
ORDERING INFORMATION .
M Data Conversion
SP9770B DC (Industrial - Sidebrazed DILMON package) M Video Graphic Displays
SP9770C DC (Industrial - Sidebrazed DILMON package) ;
SP9770BB DC (Plessey High Reliability Ceramic DIL @ Instrumentation
package) B Waveform Generators
B High Speed Modems
i 5,
RSET égsb?‘% 20 21 22 23.. REF (VL) 28 2
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|
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Fig.2 SP9770 block diagram




ABSOLUTE MAXIMUM RATINGS

Positive supply voltage +56.5V
Negative supply voltage -5.7V
Digital input voltage 0 to -4.5V
Minimum Rset (from 0OV) 175Q
Maximum Rser 2.5kQ

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb= 25°C; Vec= +5.00V + 5%; Vee= -5.2V + 5%; RseT= 240Q); Input voltage: High = -0.81V, Low = -1.85V

SP9770B,C

Output reference supply (Vi) 0to +3Vv
Reference input +2V
Storage temperature range -65°C to +150°C
Junction operating temperature <175°C
Lead temperature (soldering 60 sec) 300°C

Transfer function non-linearity

Value
ristl itions
Characteristic "in. Typ. Max. Unit Condition
Supply current Icc 7.0 120 170 mA All inputs at
Supply current lee 45.0 56.0 70.0 mA -1.8V
Logic inputs:
ViH -0.96 -0.81 \Y Standard ECL
Vie -1.85 -1.65 v 10K compatible
INgHY 115 200 uA Al inputs HI
Reference voltage VRer -1.250 | -1.280 | -1.300 Vv
Reference voltage temp. coeff. 40 80 |ppm/°C}-30°C to +85°C
Output current - full scale 2 30 mA [Rser 2.5kQ - 175Q
Output current - full scale 20.2 213 224 mA |RseT = 240Q
Output compliance -1.0 +1.0 V  |Tamb=25°C See
-0.7 +1.0 Vv [Tamb =85°C Note 4
Bit size (LSB) 197 20.8 219 uA  |Current output
Resolution 10 Bits
0.098 %
Differential non-linearity 0.5 LSB
Integral non-linearity 0.5 LSB |SP9770B
1.0 LSB [SP9770C
Output dynamic parameters (see Note 1)
Rise time 20 3.0 ns (10 to 90%
Settling time - full scale 12 20 ns [To1LSB
Glitch energy 90 150 psV Mid-point
Glitch duration 4 ns transition
Noise output -90 -83 dBm {See Note 2
Multiplying mode - voltage (see Fig.5)
Multiplying input voltage range -2 0 Vv
Reference input resistance 10 kQ
Multiplying input bandwidth 200 kHz |-3dB see Note 3

0.2 10 %FS |DC

NOTES

1. Dynamic parameters guaranteed but not 100% tested.
2. Noise in any 10kHz band in the range 0.1 to 500MHz, for any digital input.
3. Voltage-mode multiplying bandwidth is limited by the reference compensation capacitor on the loop amplifier output (pin 23). For the minimum
recommended value of 3.9nF, the -3dB point is typically 200kHz. However, the loop amplifier output slew rate is asymmetrical at high frequencies; the
maximum frequency at which no significant distortion is introduced is typically 35kHz.

4. The output positive compliance can be increased beyond +1.0V at the expense of linearity. See Fig.4 for circuit configuration.

Thermal characteristics

6sa = 65°C/W
fsc = 15°C/W
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APPLICATION

The pinout of the device is shown in Fig.1. External
components are the current setting resistor and decoupling
capacitors.

The DAC has current outputs, with a nominal full-scale of
20mA, corresponding with a 1 volt drop across a 500 load.

The actual output current is determined by the on-chip
reference voltage and an off-chip current setting resistor.
Output current, lout, is given by

VRer
lout = 4 x ——at full scale
Rser

A complementary lour is also provided. If single output
operation only is employed it must be ensured that the
complementary output is terminated in an identical manner
to the used output. The setting resistor, Rser, is typically
2400, giving a full-scale output current of 21mA, and should
have a temperature coefficient similar to that of the output
load resistor.

The reference voltage source is nominally -1.280 volts and
is of a modified bandgap type. Samples show average

temperature coefficients of 50ppm/° C over the range -55°C
to +125°C. This precision voltage reference can be used as
an independent part.

The reference supply is internally compensated; however,
to reduce the possibility of instability or noise generation, pin
21 should be decoupled as shown in Fig.4. The current loop
technique has been used with a high performance loop
amplifier. The current is set by an external resistor as
described above. Stabilisation of the loop amplifier is
achieved by a single capacitor from pin 23 to ground.
Minimum value is 3900pF, although a 10nF chip ceramic is
recommended.

Fig.3 shows a suggested circuit for a conventional D to A
using the on-chip voltage reference.

RECOMMENDATIONS

For low output noise it is best to use a chip capacitor on pin
23 to the OV (GND) plane. The use of split analog and digital
ground planes for this device is not recommended.

For low glitch output it is essential that the input time skew
and ringing is minimised. The Plessey SP9210 is a suitable
high speed latch for this purpose.

Eurocard construction is not recommended.

ov

-

0]

+5V 15 24 17 21 22 23
_—_I_WnT lout
20
ov
6 SPOT70
X 13 19/ loUT
52V—3—111 2 34 567 8910
MSB  LsB

QUTPUT
REFERENCE
ov SUPPLY
0TO +1V
Q
VROEF 10n (VR)

]

+5V—T15 2 21 28 17 20

ov SP9770
16

13
1
.5,2v°"4111 2

NI

DIGITAL INPUTS ECL

"SEE NOTE 4 IN ELECTRICAL CHARACTERISTICS

Fig.3 Conventional D/A operation using on-chip reference
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OPERATING NOTES

Output Compliance

Fig.4 shows the method of using the SP9770 with a load
resistor not referred to ground, allowing a larger output
swing than the conventional connection of Fig.3.
Connecting pins 17 and 20, and the current setting resistor
RseT to the load reference supply ensures that the scale
factor of the output is independent of the load reference.

As pointed out in Note 4 of the Electrical Characteristics,
extending the compliance beyond +1V may cause slight
degradation of linearity.

Voltage multiplying. A circuit for using the DAC in voltage
multiplying mode is shown in Fig.5. The transfer function is
approximately: lout (Full Scale) = 4 x Vinv/Rser. While this
mode offers the best linearity of operation, the frequency
response limitations outlined in Note 3 mean that the
maximum useable bandwidth is limited to approximately
35kHz.

SP9770B,C

L
SET T
R

YV ——g—15 17 22
10no=
i. 20
ov SP9770
16
13
wn'L 19,

SV——1{1% 23456780910

mMsB LS8

Fig.5 Multiplying mode operation (voltage mode)
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PRELIMINARY INFORMATION

SP93808

SUB-NANOSECOND OCTAL COMPARATOR

The Plessey SP93808 contains eight independent
matched ultra high speed comparators. Each comparator is
followed by a latch which may be used to sample the
comparator output. The device also contains circuitry that
enables the input hysteresis to be adjusted between OmV and
10mV by a single external resistor.

Each channel includes a glitch capture circuit which
enables the detection and latching of a20mVns output glitch,
when the device is in compare mode. The SP93808 can also
be used as two matched quad devices, due to comparators 1
to 4 being clocked separately from comparators 5 to 8.

Special attention has been paid to the clock circuit and
packaging to minimise crosstalk.

These features are not only beneficial to logic analyser and
counter designs, but also in many other high speed data
conversion or data communication systems.

ORDERING INFORMATION
SP93808B LC (Industrial - Ceramic LCC package)

FEATURES

-40°C to +85°C Temperature Range

Typical Delay <1ns

Adjustable Hysteresis, 0 to 10mV

Glitch Capture, 20mVns (Typ.)

On Chip Band Gap Reference Circuitry

50 Ohm Drive Capability

On Chip Clock Buffers

8 Matched Comparator/Latched Channels
Channel Propagation Delay Matching < 100ps
High Input Impedance

APPLICATIONS

Automatic Test Equipment
Instrumentation

Line Receiver/Driver
Cascadable Differential Amplifier
Analog to Digital Conversion
Fibre Optics

Logic Analysers

33

SP93808

Pin | Function | Pin | Function | Pin | Function | Pin| Function
1] O/PVee2|22 |Ga 43 |I/PVeel |64 | +I/P4
2 |GB 23 [NC 44 | Vmm 65 |NC
3 [NC 24 |Q4 45 | RES 66 | -1/P5
4 1Q8 25 Q4 46 |NC 67 | +I/P5
5 (Qs8 26 |NC 47 | CLK1 68 | NC
6 |NC 27 |G3 48 | CLK1 69 | -1/P6
7 |G7 28 |NC 49 |NC 70 | +1/P6
8 |NC 29 |Q83 50 | Veel 71 [NC
9 (Q7 30 {Q3 51 | Veel 72 | -1/P7
10 {Q7 31 [NC 52 [HYS 73 +/P7
11 [NC 32 G2 53 |NC 74 |NC
12 |G6 33 |INC 54 |-1/P1 75 |-1/P8
13 INC 34 |1Q2 55 | +I/P1 76 | +1/P8
14 | Q6 35 [Q2 56 [NC 77 INC
15 | Q6 36 |NC 57 |-1/P2 78 | Vee2
16 |NC 37 |G1 58 | +1/P2 79 | Vee2
17 | G5 38 [NC 59 [NC 80 |CIK2
18 [NC 39 (Q1 60 |-1/P3 81 | CLK2
19 |05 40 |1 61 | +I/P3 |82 [Vwm
20 | Q5 41 |O/P Vcel |62 |NC 83 |I/P Vce2
21 |[NC 42 |O/P Vcel |63 |-1/P4 84 | O/P vce2
-
Fig.1 Pin connections - top view
ABSOLUTE MAXIMUM RATINGS
Supply voltage Vce - Vum +6v
Supply voltage Vmm - Vee -6V

-40°C to +85°C
-55°C to +125°C

Operating temperature range
Storage temperature range

Output current <30mA
Maximum input voltage
Common mode positive <Vcc
Common mode negative =Vee
Differential input voltage <+3.8V



ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = -40°C to +85°C, I/P and O/P Vcc = +5V £ 0.25V,
Vee = -5.2V + 0.25V, Vmm = OV (see Fig.4), Load = 50Q to Vcc-2V

Static Characteristics

SP93808

to reset

Value
Characteristic Symbol Units Conditions
Min. Typ. Max.
Positive supply current lcc 65.5 84 mA | Vcc =5V, Vee = -5.2V
No load
Negative supply current lee 33.0 42 mA | Vcc = 5V, Vee =-5.2V
No load
Positive supply voltage Vce 1/P MAX 1/P MIN "
+1.55 5.0 +7.3
Negative supply voltage VEee -55 -5.2 -4.9 Vv
Input offset voltage Vos -3.5 +35 mV
Input bias current Is 5.25 9 UA
Input offset current los 0.95 1.2 UA
Input capacitance Ci 1.5 pF
(Note 1)
Input impedance Ri 250 kQ Measured at DC
Differential input range Voir +38 \
Common mode input range CMIR -21 +2.6 v
Output voltage high VoH Vce-1.050 Vce-0.81 v +25°C, Vin > 60mV
Vce-1.140 Vce-0.91 \" -40°C, Vin > 60mV
Vce-0.965 Vcce-0.704 Vv +85°C, Vin > 60mV
Output voltage low Vo Vce-1.712 Vce-1.544 \Y +25°C, Vin <- 60mV
Vce-1.792 Vce-1.650 Vv -40°C, Vin < -60mV
Vce-1.638 Vcc-1.465 Vv +85°C, Vin< -60mV
Gain (transparent mode) 26 dB Differential
Common mode rejection CMRR 50 50 dB +25°C, with respect to I/P
Supply voltage rejection PSRR 70 dB +25°C, with respect to I/P
offset
Clock input:
Common mode range CMRC | Vmm+2V Vce-1.35V "
Differential swing DS 400 1600 mV
NOTES 1. Guaranteed but not tested
Dynamic Characteristics (Note 1) See dynamic test circuit Fig.9.
Value
Characteristic Symbol - Units Condition
Min. Typ. Max.
Latch setup time ts 150 ps 10mV overdrive
Hold time th 600 ps 10mV overdrive
Input to Q delay tro 950 ps 10mV overdrive
Latch to Q delay te 1850 ps 10mV overdrive
Glitch capture regeneration trRD 900 ps 20mV overdrive at Qn
Propagation delay matching trom -100 +100 ps Within each device
Min. compare pulse width tew 950 ps 10mV overdrive
Min. reset pulse width tam 800 ps
Max. flip flop reset time tRR 800 ps
Min. hold time of Qn teH 800 ps
after reset
Delay between Gn and Qn toa 900 ps
Propagation delay Gn ter 800 ps

NOTES 1

Guaranteed but not tested.
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Fig.2 Internal block diagram (all comparators are as detailed for comparator 1)



PIN FUNCTIONS

SP93808

66/67, 69/70,
72/73, 75/76

Name Pin Description
1/P Ve 43 Positive supply connection for comparators 1 to 4, and the bandgap reference.
O/P Vcci 41 & 42 Positive supply connection for the outputs Qn and Gn of comparators 1 to 4 (emitter
follower outputs, see Fig.5).
/P Vcc2 83 Positive supply connection for comparators 5 to 8.
O/P Vcc2 1&84 Positive supply connection for the outputs Qn, Qn and Gn of comparators 5 to 8
(emitter follower outputs, see Fig.5).
-1/Pn 54/55, 57/58, | Inverting and non-inverting inputs to comparators 1 to 8, respectively.
+/Pn 60/61, 63/64,

Q and Q outputs of comparators 1 to 8, respectively.

Reset pin for glitch capture circuit. This active high ECL signal will set the outputs (Gn)
Clock input pins for comparators 1 to 4. ECL active low signal which latches the outputs

Clock input pins for comparators 5 to 8. ECL active low signal which latches the

Hysteresis control pin. A pull-up resistor (R+) is required to set the input hysteresis

Qn/@n 40/39, 35/34,
30/29, 25/24,
20/19, 15/14,
10/9, 5/4
Gn 37,32,27,22, Outputs of glitch capture circuits 1 to 8, respectively.
17,12,7,2
RES 45
of the Glitch capture circuits to ‘0.
CLK1, CLK1 47,48
of comparators 1 to 4.
CLK2, CLK2 80,81
outputs of comparators 5 to 8.
Veel 50 & 51 Negative supply voltage for comparators 1 to 4.
Vee2 78 & 79 Negative supply voltage for comparators 5 to 8.
HYS 52
window for all comparators.
VMM 44,82

Mid-supply voltage rail for reset, clock drivers, glitch capture and band gap ref.

OPERATING NOTES
Transparent Mode

The SP93808 has been designed to maximise high input
impedance and minimise propagation delay whilst
maintaining a high gain. __

While CLK is high (CLK low), the outputs of the
comparators are unlatched and are therefore transparent,
with a gain of typically 26dB. In this mode, for example, a
10mV input overdrive signal will result in a 200mV differential
output.

For applications such as logic analyser probes etc. this
output signal may then be passed along a transmission line
to a second SP93808 to enable strobing at a remote point
from the comparator. Thus the gain and delay has been
distributed within the application. The net result is reduced
overall propagation delay and reduced channel to channel
time skew.

In the transparent mode of operation the glitch capture
circuit is continuously active.

Latched Mode

The output of each comparator is strobed into a very high
bandwidth latch by taking CLK low (CLK high). The latch will
then regenerate and produce full ECL output levels. This
method produces the minimum system propagation delay.

Supply Connections

The SP93808 operates from supply voltages of 0V, -5.2V
and -10V (Fig.3) or 5V (Fig.4). The choice of supply
connections depends on the input voltage range required
and also the input voltage of the following circuits. As the
ECL outputs from this device are 0.8V down from Vcc, then to
interface with other ECL circuits directly, supplies of OV,
-5.2V, -10V should be provided. This will give an input
common mode range of -2.4V to -7.3V. Therefore when two
devices are used in a system, the first (line driver) should
have supplies as shown in Fig.3 and the second (line
receiver) should have supplies as shown in Fig.4.

If it is inconvenient to provide the mid-supply voltage
(Vmm), then a 5.1V Zener diode can be used. The current
taken by this diode will be typically 32mA, see Fig.3.

Note that the O/P Vcc pins are connected to the collectors
of the output emitter followers; load return currents should
therefore be directed towards these device pins.
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SP93808

The supply connections shown in Fig.3 give output levels other ECL circuitry if these circuits are supplied from the
that are directly compatible with ECL 10k inputs. An optional +5V and 0V rails (O/PH, see Fig.4). Alternatively, a 5.1V
5.1V Zener diode is shown; this is only required if a -5.2V Zener diode can be used to level shift the outputs for

supply is not available.

connection to standard ECL circuits supplied from the 0V

The SP93808 ECL outputs can be connected directly to and -5.2V rails.

ANALOGOV O—

Vum -5:2V O

y O DIGITALOV
INPUT OUTPUT l
1n Vel &2 Vel &2 Ly,
43 83 41 42 1 84 F
_ as 20 O OuTPUT
$P93808 82 , ———0 y,., 52V
:
z&‘ 5.1V
1n 50 51 78 79 n :
I
[}
VEE1 Vggz :
I
& + O -10v

Fig.3 Connection to 0V, -5.2V and -10V

ANALOG +5V O

O DIGITAL +5.0V

INPUT ouTPUT ‘L
Vel 82 1
n & Vet &2 o
43 83 41 42 1 84
O OouTPUT
VumOV O 7 > as 0 !
SP93808 82 I" E SV

' OUTPUT FOR

n 50 51 78 79 " .+ STANDARD ECL

Veel Vg2
|
> o - o 52V
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Fig.4 Connection to +5V



External Components

The Qn, Qn and Gn outputs are open emitters and
therefore required external pulldown resistors (Rc). These
resistors may be in the range of 50-250Q connected to
Vee-2V (V1) or 250-20000Q2 connected to Vmm.

Due to the sub-ns conversion speeds and edge speeds of
this device, the performance is dependent on both board
layout and component placement.

The performance of the comparator is enhanced by
minimising the number of external components and
minimising the external strays around the device. The use of
high quality chip resistors is recommended, especially for
loads.

Decoupling capacitors should be positioned close to the
device supply pins. Decoupling between supplies and Vee is
also recommended.

The device has been packaged for maximum isolation
between channels. This has been achieved by positioningan
un-bonded (not internally connected) pin between each set
of comparator inputs. These N/C pins can be connected to
the ground plane, providing further isolation.

SP93808

Hysteresis Control

The SP93808 incorporates adjustable hysteresis. The
input window is simply controlled by the current flowing into
the HYS input (pin 52). The following expression can be used
to determine the value of this resistor for a defined amount of
symmetrical hysteresis at the input (VHys). See Fig.6.

|Vee - Vee| - 0.8 - 75VHys Q

Ru =
0.64VHvs
where: Vcc = +Supply voltage (V)
Vee = -Supply voltage (V)

Vhys = Required peak-to-peak hysteresis
window at the i‘nput ()

Note that for zero hysteresis the HYS pin should be
connected to Veel; R4 minimum is 500Q.

_L Ve = 0.0V
"
< O
Vel RES
NON INVERTING
INPUT 1 + _
(+ INPUT 1) o Qi
INVERTING B o o a1
INPUT 1 o—
(-INPUT 1)
G1(0/P)
in R, R
Vum Vel
S.v2 E-10V
~ o
CLK1  CLK1 Vim OR Vy
VIS TYPICALLY -2V
LATCH ENABLE Vum IS TYPICALLY-5.2V

Fig.5 Applications circuit (one channel)

Clock Inputs

The SP93808 can be used in transparent mode by
connecting the CLK input to ECL ‘1" and the CLK input to an
ECL ‘0. The device can also be used as a dual quad
comparator as comparators 1 to 4 can be clocked separately
from comparators 5 to 8.

As the device contains two clock input buffers, a range of
clock input configurations are possible. With the device Vcc
connected to OV the clock inputs will accept standard
differential ECL signals. However optimum performance in
terms of crosstalk will be achieved with a differential input of
400mV p-p.

CLK1 (pin 47) comparators 1 to 4 latch when low.
CLK1 (pin 48) inverse clock for comparators 1 to 4.
CLK2 (pin 81) comparators 5 to 8 latch when low.
CLK2 (pin 80) inverse clock for comparators 5 to 8.

The clock inputs should have fast rise times and low jitter.
The Plessey SP92701 line receiver can be used to clean up
the clock signal and provide a good differential ECL drive for
this comparator.
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10

VHys (mV p-p)
(L]

2
\\
1
0
0 2 4 8 10 12 14
RR (k)
Fig.6 Typical curve of hysteresis v. R+ with 8 comparators active and a =5V supply
+ /P —
10mv
90mv 10mv *
w ¥ -
*200mV | prm—
DIF.O/P. soomyv *200mV 90%
Q*Q i
* 50%
tio * ) _90% 600mvV
_ ta tq tao
\
LKy TRANSPARENT MODE s0%
200mv‘
th o tbw
"LATCHED
MODE

* NOTE: In the transparent mode period the output levels will be defined by the input and gain of the device (26d8 TYP).

Fig.7 Comparator timing diagram

/P CLK |Qn +1
X 0 Qn
1 1 1
0 1 0

X = Don't Care

Table 1 Truth table for comparator
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Glitch Capture Circuit SET(1)
This advanced feature enables the device to capture sub- RES n+1) Gn +1
nanosecond glitches that may have occurred before the
comparator is latched. 1 X 0
The glitch capture circuit (see Fig.2) can be reset at any 0 Vs Va
time by the RES input. When held at ECL ‘1’ (Vcc-0.8V) the
RES pin will reset the Gn output to ‘0’ (ECL low). Glitch 0 N~ 1
capture is active when the RES pin is taken low. 0 1 9
it Gn goes positive by more than 20mV for a time >trothen
the Gn outpt will be set to an ECL '1', it will remain in this state 0 0 Gn(2)
until the RES pin is again taken high. ~ 4 Va
~ 0o, 0
X = Don't Care

Table 2 Truth table for glitch capture circuit

NOTES
1. SET is the input to the glitch capture circuit and is logically the same as the Q output from the comparator, see Fig..
2. Gn =1 is evidence that a transition has occurred at the Q output since the last falling edge of the reset pulse.

* ARM GLITCH CAPTURE
RES
tam
%o
Gn
teo +
. -« » LATCHED GLITCH
RR
1
-
20mv ¥ tho
Q >Q
‘ J \____
1
ton
AMPLIFIED INPUT GLITCH SEEN AT OUTPUTS

Fig.8 Glitch capture circuit timing
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)]

Vee= +3.0V DIFFERENTIAL CLOCK
Vm = -2.0V DCBIASED AT 0.7V
Ve =-7.2V

TO 509 SCOPE ? Gr) TO 50Q SCOPE

L - < 200mv
in
+3.0v | I
s an
50Q P N\ .
signaL & P 503808 T0 S0QTERM
SOURCE P----ooomoooo - 7-/ 1w SAMPLING
L L ©) scope
j il
L L Qn
.

TOMONITOR (55 ,~
50Q TERM

NOTES:-
The supplies have been chosen to allow direct connection of both the outputs and monitor points to
measurement instruments with 50Q input impedance.

Lead lengths should be as short as possible and also of equal length. (equal delay).

Decoupling should be close to the device (chip type if possible).

Use coaxial cables or stripline techniques in board construction.

Monitor and both scope channel 50Q loads must be in circuit for correct termination.

A Plessey SP92701 can be used with supplies of +3V and -2V, to drive the clock input. The
outputs of the SP92701 should have series 1009 resistors to reduce the differential swing.
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@ PLESSEY

Semiconductors

PRELIMINARY INFORMATION

SP93804

SUB-NANOSECOND QUAD COMPARATOR/GLITCH DETECTOR

The Plessey SP93804 contains four independent matched
ultra high speed comparators. Each comparator is followed
by a latch which may be used to sample the comparator
output. The device also contains circuitry that enables the
input hysteresis to be adjusted between OmV and 10mV by a
single external resistor.

Each channel includes a glitch capture circuit which
enables the detection and latching of a20mVns output glitch,
when the device is in compare mode. The SP93804 can also
be used as two matched dual devices, due to comparators 1
and 2 being clocked separately from comparators 5 and 4.

Special attention has been paid to the clock circuit and
packaging to minimise crosstalk.

These features are not only beneficial to logic analyser and
counter designs, but also in many other high speed data
conversion or data communication systems.

ORDERING INFORMATION
SP93804B LC (Industrial - Ceramic LCC package)

FEATURES

-40°C to +85°C Temperature Range

Typical Delay < 1ns

Adjustable Hysteresis, 0 to 10mV

Glitch Capture, 20mVns (Typ.)

On Chip Band Gap Reference Circuitry

50 Ohm Drive Capability

On Chip Clock Buffers

4 Matched Comparator/Latched Channels
Channel Propagation Delay Matching <100ps
High Input Impedance

APPLICATIONS

Automatic Test Equipment
Instrumentation

Line Receiver/Driver
Cascadable Differential Amplifier
Analog to Digital Conversion
Fibre Optics

Logic Analysers

Lcaa

Pin Function | Pin Function | Pin Function | Pin Function

1 I/PVcec2 |12 NC 23 Vwmm 34 NC

2 O/PVce2| 13 G2 24 RES 35 -1/P3

3 G4 14 NC 25 CLK1 36 +I/P3

4 NC 15 Q2 26 CLK1 37 NC

5 Q4 16 Q2 27  Veel 38 -1/P4

6 Q4 17 NC 28 HYS 39 +i/P4

7 NC 18 G1 29 -I/P1 40 NC

8 G3 19 Q1 30 ~+I/P1 41 Vee2

9 NC 20 O 31 NC 42 CLK2
10 Q3 21 O/PVccl| 32 -i/P2 43 CLK2
11 Q3 22 I/PVcel | 33 +I/P2 44 Vwmm

Fig.1 Pin connections - top view
ABSOLUTE MAXIMUM RATINGS

Supply voltage Vcc - Vmm +6V
Supply voltage Vmm - Vee -6V

Operating temperature range

Storage temperature range

Output current
Maximum input voltage
Common mode positive

Common mode negative

Differential input voltage

-40°C to +85°C
-55°C to +125°C

<30mA
<Vcc

>Vee
<+38V
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = -40°C to +85°C, I/P and O/P Vcc = +5V + 0.25V,
Vee = -5.2V £ 0.25V, Vmm = OV (see Fig.4), Load = 500 to Vcc-2V
Static Characteristics

Value
Characteristic Symbol Units Conditions
Min. Typ. Max.
Positive supply current lce 385 50 mA [ Vcc =5V, Vee = -52V
No load
Negative supply current |ee 16.0 21 mA [ Vcc = 5V, Vee =-5.2V
No load
Positive supply voltage Vee 1/P MAX 1/P MIN \
+1.55 5.0 +7.3
Negative supply voltage Vee -55 -52 -4.9 \"
Input offset voltage Vos -35 +3.5 mV
Input bias current Is 5.25 9 HA
Input offset current los 0.95 1.2 A
Input capacitance Ci 1.5 pF
(Note 1)
Input impedance Ri 250 kQ Measured at DC
Differential input range Voir +3.8 \
Common mode input range CMIR -21 +2.6 \
Output voltage high VoH Vce-1.050 Vce-0.81 Vv +25°C, Vin > 60mV
Vce-1.140 Vce-0.91 \" -40°C, VIN> 60mV
Vce-0.965 Vce-0.704 Vv +85°C, ViNn> 60mV
Output voltage low Vou Vce-1.712 Vce-1.544 v +25°C, Vin<- 60mV
Vece-1.792 Vce-1.650 \Y -40°C, Vin< -60mV
Vce-1.638 Vce-1.465 Vv +85°C, Vin< -60mV
Gain (transparent mode) 26 dB Differential
Common mode rejection CMRR 50 dB +25°C, with respect to I/P
Supply voltage rejection PSRR 70 dB +25°C, with respect to I/P
offset
Clock input:
Common mode range CMRC | Vmm+2Vv Vce-1.35V \
Differential swing DS 400 1600 mvV
NOTES 1. Guaranteed but not tested
Dynamic Characteristics (Note 1)
See dynamic test circuit Fig.9.
Value
Characteristic Symbol Units Condition
Min. Typ. Max.
Latch setup time ts 150 ps 10mV overdrive
Hold time th 600 ps 10mV overdrive
Input to Q delay tro 950 ps 10mV overdrive
Latch to Q delay ta 1850 ps 10mV overdrive
Glitch capture regeneration tro 900 ps 20mV overdrive at Qn
Propagation delay matching trom -100 +100 ps Within each device
Min. compare pulse width terw 950 ps 10mV overdrive
Min. reset pulse width tRm 800 ps
Max. flip flop reset time tRR 800 ps
Min. hold time of Qn taH 800 ps
after reset
Delay between Gn and Qn toa 900 ps
Propagation delay Gn ter 800 [«
to reset
NOTES 1 Guaranteed but not tested
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Fig.2 Internal block diagram (all comparators are as detailed for comparator 1)
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PIN FUNCTIONS

Name Pin Description
I/P Vet 22 Positive supply connection for comparators 1 and 2, and the bandgap reference.
Q/P Vcet 21 Positive supply connection for the outputs Qn and Gn of comparators 1and 2 (emitter
follower outputs, see Fig.5).
/P Vcc2 1 Positive supply connection for comparators 3 and 4.
O/P Vcec2 2 Positive supply connection for the outputs Qn, Qn and Gn of comparators 3 and 8
(emitter follower outputs, see Fig.5).
-1/Pn 29/20, 32/33, | Inverting and non-inverting inputs to comparators 1 to 4, respectively.
+/Pn 35/36, 38/39
Qn/@n 19/20, 15/16, | Q and Q outputs of comparators 1 to 4, respectively.
10/11, 5/6,
Gn 18,13,8,3 Outputs of glitch capture circuits 1 to 4, respectively.
RES 24 Reset pin for glitch capture circuit. This active high ECL signal will set the outputs (Gn)
of the Glitch capture circuits to ‘0",
CLK1, CLK1 25,26 Clock input pins for comparators 1 and 2. ECL active low signal which latches the
outputs of comparators 1 and 2.
CLK2, CLK2 42,43 Clock input pins for comparators 3 and 4. ECL active low signal which latches the
outputs of comparators 3 and 4.
Veel 27 Negative supply voltage for comparators 1 and 2.
VEee2 M Negative supply voltage for comparators 3 and 4.
HYS 28 Hysteresis control pin. A pull-up resistor (RH) is required to set the input hysteresis
window for all comparators.
VMM 23,44 Mid-supply voltage rail for reset, clock drivers, glitch capture and band gap ref.

OPERATING NOTES
Transparent Mode

The SP93804 has been designed to maximise high input
impedance and minimise propagation delay whilst
maintaining a high gain. __

While CLK is high (CLK low), the outputs of the
comparators are unlatched and are therefore transparent,
with a gain of typically 26dB. In this mode, for example, a
10mV input overdrive signal will result in a 200mV differential
output.

For applications such as logic analyser probes etc. this
output signal may then be passed along a transmission line
to a second SP933804 to enable strobing at a remote point
from the comparator. Thus the gain and delay has been
distributed within the application. The net result is reduced
overall propagation delay and reduced channel to channel
time skew.

In the transparent mode of operation the glitch capture
circuit is continuously active.

Latched Mode

The output of each comparator is strobed into a very high
bandwidth latch by taking CLK low (CLK high). The latch will
then regenerate and produce full ECL output levels. This

method produces the mum system propagation delay.
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Supply Connections

The SP93804 operates from supply voltages of OV, -5.2V
and -10V (Fig.3) or =5V (Fig.4). The choice of supply
connections depends on the input voltage range required
and also the input voltage of the following circuits. As the
ECL outputs from this device are 0.8V down from Vcc, then to
interface with other ECL circuits directly, supplies of 0V,
-5.2V, -10V should be provided. This will give an input
common mode range of -2.4V to -7.3V. Therefore when two
devices are used in a system, the first (line driver) should
have supplies as shown in Fig.3 and the second (line
receiver) should have supplies as shown in Fig.4.

If it is inconvenient to provide the mid-supply voltage
(Vmm), then a 5.1V Zener diode can be used. The current
taken by this diode will be typically 32mA, see Fig.3.

Note that the O/P Vcc pins are connected to the collectors
of the output emitter followers; load return currents should
therefore be directed towards these device pins.



The supply connections shown in Fig.3 give output levels
that are directly compatible with ECL 10k inputs. An optional
5.1V Zener diode is shown; this is only required if a -5.2V
supply is not available.

The SP93804 ECL outputs can be connected directly to

SP93804

other ECL circuitry if these circuits are supplied from the

+5V and OV rails (O/PH, see Fig.4). Alternatively, a 5.1V
Zener diode can be used to level shift the outputs for
connection to standard ECL circuits supplied from the OV
and -5.2V rails.

ANALOGOV O— o . —O DIGITALOV
l INPUT ouTPUT l
o Vel &2 Vecr82 L
2 1 21 2
Yy 52V O . . 19 —O ouTPUT
SP93804 23 *—O0 vyy52V
|
1n 27 a1 :F in E >
‘
Veel Vg2 .
0O -tov
Fig.3 Connection to 0V, -5.2V and -10V
ANALOG +5V O .- ’ —O DIGITAL +5.0V
INPUT ouTeuT
e Vel Vel &2 :Lm
2 1 21 2
v © ”;7 . a 19 M O ouTpPuUT
SP93804 By N sav
'§ _____ o OUTPUTFOR
1n 27 a1 n ! STANDARD ECL
Ik
Vee! Vee2
. . 0 52V

Fig.4 Connection to £5V
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External Components

The Qn, Qn and Gn outputs are open emitters and
therefore required external pulldown resistors (R.). These
resistors may be in the range of 50-250Q connected to
Vce-2V (V1) or 250-2000Q) connected to Vmm.

Due to the sub-ns conversion speeds and edge speeds of
this device, the performance is dependent on both board
layout and component placement.

The performance of the comparator is enhanced by
minimising the number of external components and
minimising the external strays around the device. The use of
high quality chip resistors is recommended, especially for
loads.

Decoupling capacitors should be positioned close to the
device supply pins. Decoupling between supplies and Veeis
also recommended.

The device has been packaged for maximum isolation
between channels. This has been achieved by positioning an
un-bonded (not internally connected) pin between each set
of comparator inputs. These N/C pins can be connected to
the ground plane, providing further isolation.

Hysteresis Control

The SP93804 incorporates adjustable hysteresis. The
input window is simply controlled by the current flowing into
the HYS input (pin 28). The following expression can be used
to determine the value of this resistor for a defined amount of
symmetrical hysteresis at the input (VHys). See Fig.6.

|Vee - Veg| - 0.8 - 75VHys
RH =

0.32VHvs
where: Vcc = +Supply voltage (V)
Vee = -Supply voltage (V)
VHys = Required peak-to-peak hysteresis

window at the input (V)

Note that for zero hysteresis the HYS pin should be
connected to Veel; R1 minimum is 200Q.

L Vee = 0.0V
" RH
Vge! 1|ri_+ < O Res
NON INVERTING vt
INPUT 1 + €
(+ INPUT 1) 55 28 o &
20 Q
1 24
ry SP93804
19
INVERTING i 1 oo
INPUT1T  O——{29
(- INPUT 1)
G1(0/P)
in R, R, R,
Vum Vel
5V2 E-10V Vaw ORVy
CLK1  CLK1 O VymORV;
V1 IS TYPICALLY -2V
LATCH ENABLE Vim IS TYPICALLY-5.2V

Fig.5 Applications circuit (one channel)

Clock Inputs

The SP93804 can be used in transparent mode by
connecting the CLK input to ECL ‘1" and the CLK input to an
ECL '0'. The device can also be used as two dual comparators
as comparators 1 and 2 can be clocked separately from
comparators 3 and 4.

As the device contains two clock input buffers, a range of
clock input configurations are possible. With the device Vcc
connected to OV the clock inputs will accept standard
differential ECL signals. However optimum performance in
terms of crosstalk will be achieved with a differential input of
400mV p-p.
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CLK1 (pin 25) comparators 1 and 2 latch when low.
CLK1 (pin 26) inverse clock for comparators 1 and 2.
CLK2 (pin 42) comparators 3 and 4 latch when low.

CLK2 (pin 43) inverse clock for comparators 3 and 4.

The clock inputs should have fast rise times and low jitter.
The Plessey SP92701 line receiver can be used to clean up
the clock signal and provide a good differential ECL drive for
this comparator.
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\
1
0
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Fig.6 Typical curve of hysteresis v. Rn with all comparators active and a 10V supply
+I/P —‘
10mv
90mv 10mv
-Ip +
*200mv
DIF.O/P s00my \ *200mv ~%0%
Q*Q y 50%
A A
R ‘ _\ _90% *SOOmV
t to _tWa
TRANSPARENT MODE \
CLKY 0%
200mV,
<ty < v
LATCHED
MODE
* NOTE: In the transparent mode period the output levels will be defined by the input and gain of the device (26dB TYP).

Fig.7 Comparator timing diagram

P CLK (Qn +1
X 0 Qn
1 1
0 1 0
X = Don't Care

Table 1 Truth table for comparator
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Glitch Capture Circuit

This advanced feature enables the device to capture sub-
nanosecond glitches that may have occurred before the
comparator is latched.

The glitch capture circuit (see Fig.2) can be reset at any
time by the RES input. When held at ECL ‘1" (Vcc-0.8V) the
RES pin will reset the Gn output to ‘'0' (ECL low). Glitch
capture is active when the RES pin is taken low.

If Qn goes positive by more than 20mV for atime >trothen
the Gn outpt will be set to an ECL '1', it will remain in this state
until the RES pin is again taken high.

NOTES

RES :‘Ei( 11)) Gn +1
1 X 0
0 _ e
0 ™~~~ 1
0 1 1
0 0 | Gn@
™~ 1 e
~ 0 0

X = Don't Care

Table 2 Truth table for glitch
capture circuit

1. SET is the input to the glitch capture circuit and is logically the same as the Q output from the comparator, see Fig.9
2. Gn=1is evidence that a transition has occurred at the Q output since the last falling edge of the reset pulse

* ARM GLITCH CAPTURE

RES \

\

tam

toq
Gn
A
t - - LATCHED GLITCH
RR
! -t
\ 20mv ¥ R0
Q *™Q 1\
‘ J L_._
]
ton

A

AMPLIFIED INPUT GLITCH SEEN AT OUTPUTS

Fig.8 Glitch capture circuit timing
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Vee= +3.0V DIFFERENTIAL CLOCK
Vmm = -2.0V DCBIASED AT 0.7V
VEE = -72V @ @

TO 50Q SCOPE TO 50Q SCOPE

}

L

in
+3.0v | |
o___;. Qn
500 .
sicnaL O %) TOSOQTERM
SOURCE T---ccmmoomome- / Z SAMPLING
L SCOPE
L Qn
,/

TOMONITOR (5§ ,~
500 TERM

NOTES:-
The supplies have been chosen to allow direct connection of both the outputs and monitor points to

measurement instruments with 50Q inputimpedance.

1) Lead lengths should be as short as possible and also of equal length. (equal delay).

2) Decoupling should be close to the device (chip type if possible).

3) Use coaxial cables or stripline techniques in board construction.

4) Monitor and both scope channel 50Q loads must be in circuit for correct termination.

5) A Plessey SP92701 can be used with supplies of +3V and -2V, to drive the clock input. The
outputs of the SP92701 should have series 100Q resistors to reduce the differential swing.

Fig.9 Comparator dynamic test circuit (one channel)
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pLESSEv PRELIMINARY INFORMATION

SP93802

SUB-NANOSECOND DUAL COMPARATOR

The Plessey SP93802 contains two independent matched
ultra high speed comparators. Each comparator is followed
by a latch which may be used to sample the comparator 9 4q
output. The device also contains circuitry that enables the
input hysteresis to be adjusted between OmV and 10mV by a 10
single external resistor.
Each comparator includes a glitch capture circuit which 2
enables the detection and latching of a 20mVns output glitch, SP93802LC 1
when the device is in compare mode. As each comparator is 24
separately clocked, the device can be used as a matched
pair.
Special attention has been paid to the clock circuit and 15
packaging to minimise crosstalk.
These features are not only beneficial to logic analyser and 16 21
counter designs, but also in many other high speed data Lc2a
conversion or data communication systems.
FEATURES Pin | Function | Pin Function | Pin | Function | Pin | Function
_ o o
B -40°C to +85°C Temperature Range + v 7 a1 3 e | Ine
B Typical Delay < 1ns 2 |Vec2 8 Qi 14 | Veet 20 |-1/P2
. . NC 9 Q1 15 | HYS 21 | +1/P2
B Adjustable Hysteresis, 0 to 10mV : a2 10 veed |18 |NC 22 | veen
i 51Q2 11 RES 17 | -1/P1 23 | CLK2
W Giicn Capture 20mvns (Typ) o 6 [ Q2 12 CLK1 18 | +I/P1 24 | CLK2
B On Chip Band Gap Reference Circuitry
B 50 Ohm Drive Capability
B On Chip Clock Buffers
B 2 Matched Comparator/Latched Channels —
B Channel Propagation Delay Matching <100ps vw[]1 22 jcli
B High Input Impedance vaz(j2 Ly
62(]3 20[)ve2
APPLICATIONS @[]a 19[]-1p2
B Automatic Test Equipment u(ls 18[]-r2
g SP938 X
B Instrumentation o6  pg 02 17]ne
B Line Receiver/Driver il 160 -7
B Cascadable Differential Amplifier af]s 15[] -7
M Analog to Digital Conversion veer fo 1a[Jwrs
B Fiore Optics ses 1o 13[vea
B Logic Analysers a1 12hewr
DG22
ABSOLUTE MAXIMUM RATINGS
Supply voltage Vcec - Vmm +6V
Supply voltage Vmm - Vee -6V ) ) ]
Operating temperature range -40°C to +85°C Fig.1 Pin connections - top view
Storage temperature range -55°C to +125°C
Output current <30mA
Maximum input voltage
Common mode positive <Vcc ORDERING INFORMATION
Common mode negative >Vee SP93802B LC (Industrial - Ceramic LCC package)
Differential input voltage <t3.8V SP93802B DG (Industrial - Ceramc DIL package)
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = -40°C to +85°C, I/P and O/P Vcc = +5V + 0.25V,

Vee =-5.2V + 0.25V, Vmm = OV (see Fig.4), Load = 50Q to Vcc-2V

Static Characteristics

SP93802

Value
Characteristic Symbol Units Conditions
Min. Typ. Max.
Positive supply current lcc 38.5 50 mA | Vec =5V, Vee = -5.2V
No load
Negative supply current lee 16.0 21 mA | Vcc = 5V, Vee = -5.2V
No load
Positive supply voltage Vce 1/P MAX 1/P MIN v
+1.55 5.0 +7.3
Negative supply voltage Vee -55 -5.2 -49 Vv
Input offset voltage Vos -35 +35 mV
Input bias current s 5.25 9 MA
Input offset current los 0.95 1.2 UA
Input capacitance Ci 1.5 pF LC package
(Note 1)
Input impedance R 250 kQ Measured at DC
Differential input range Voir +3.8 v
Common mode input range CMIR -2.1 +2.6 \
Output voltage high Vo Vce-1.050 Vce-0.81 \" +25°C, ViNn> 60mV
Vce-1.140 Vce-0.91 \ -40°C, ViNn> 60mV
Vce-0.965 Vce-0.704 v +85°C, ViIN> 60mV
Output voltage low VoL Vee-1.712 Vcc-1.544 Vv +25°C, Vin<- 60mV
Vce-1.792 Vce-1.650 \" -40°C, Vin< -60mV
Vce-1.638 Vce-1.465 \ +85°C, Vin< -60mV
Gain (transparent mode) 26 dB Differential
Common mode rejection CMRR 50 dB +25°C, with respect to I/P
Supply voltage rejection PSRR 70 dB +25°C, with respect to I/P
offset
Clock input:
Common mode range CMRC | Vmm+2V Vce-1.35V "
Differential swing DS 400 1600 mV
NOTES 1. Guaranteed but not tested.
Dynamic Characteristics (Note 1) See dynamic test circuit Fig.9.
Value
Characteristic Symbol Units Condition
Min. Typ. Max.
Latch setup time ts 150 ps 10mV overdrive
Hold time th 600 ps 10mV overdrive
Input to Q delay teo 950 ps 10mV overdrive
Latch to Q delay tLa 1850 ps 10mV overdrive
Glitch capture regeneration tro 900 DS 20mV overdrive at Qn
Propagation delay matching trom -100 +100 ps Within each device
Min. compare pulse width tew 950 ps 10mV overdrive
Min. reset pulse width tRM 800 ps
Max. flip flop reset time tRR 800 ps
Min. hold time of Qn teH 800 ps
after reset
Delay between Gn and Qn toa 900 ps
Propagation delay Gn ter 800 ps
to reset

NOTES 1 Guaranteed but not tested.
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PIN FUNCTIONS

SP93802

Name Pin Description
Veet 10 Positive supply connection for comparator 1 and the bandgap reference.
Vee2 2 Positive supply connection for comparator 2.
-1/Pn 17/18, 20/21 Inverting and non-inverting inputs to comparators 1 and 2, respectively.
H/Pn
Qn/Qn 9/8, 6/5 Q and Q outputs of comparators 1 and 2, respectively.
Gn 7.4 Outputs of glitch capture circuits 1 and 2, respectively.
RES 1 Reset pin for glitch capture circuit. This active high ECL signal will et the outputs (Gn)
of the Glitch capture circuits to ‘0'.
CLK1, CLK1 12,13 Clock input pins for comparator 1. ECL active low signal which latches the outputs
of comparator 1.
CLK2, CLK2 24,23 Clock input pins for comparator 2. ECL active low signal which latches the
outputs of comparator 2.
Veel 14 Negative supply voltage for comparator 1.
Vee2 22 Negative supply voltage for comparator 2.
HYS 15 Hysteresis control pin. A pull-up resistor (RH) is required to set the input hysteresis
window for all comparators.
Vmm 1 Mid-supply voltage rail for reset, clock drivers, glitch capture and band gap ref.

OPERATING NOTES
Transparent Mode

The SP93802 has been designed to maximise high input
impedance and minimise propagation delay whilst
maintaining a high gain. __

While CLK is high (CLK low), the outputs of the
comparators are unlatched and are therefore transparent,
with a gain of typically 26dB. In this mode, for example, a
10mV input overdrive signal will result in a 200mV differential
output.

For applications such as logic analyser probes etc. this
output signal may then be passed along a transmission line
to a second SP93802 to enable strobing at a remote point
from the comparator. Thus the gain and delay has been
distributed within the application. The net result is reduced
overall propagation delay and reduced channel to channel
time skew.

In the transparent mode of operation the glitch capture
circuit is continuously active.

Latched Mode
The output of each comparator is strobed into a very high

bandwidth latch by taking CLK low (CLK high). The latch will
then regenerate and produce full ECL output levels. This

method produces the minimum system propagation delay.

Supply Connections

The SP93802 operates from supply voltages of 0V, -5.2V
and -10V (Fig.3) or 5V (Fig.4). The choice of supply
connections depends on the input voltage range required
and also the input voltage of the following circuits. As the
ECL outputs from this device are 0.8V down from Vcc, then to
interface with other ECL circuits directly, supplies of OV,
-5.2V, -10V should be provided. This will give an input
common mode range of -2.4V to -7.3V. Therefore when two
devices are used in a system, the first (line driver) should
have supplies as shown in Fig.3 and the second (line
receiver) should have supplies as shown in Fig.4.
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If it is inconvenient to provide the mid-supply voltage
(Vmm), then a 5.1V Zener diode can be used. The current
taken by this diode will be typically 32mA, see Fig.3.

The supply connections shown in Fig.3 give output levels
that are directly compatible with ECL 10k inputs. An optional
5.1V Zener diode is shown,; this is only required if a -5.2V
supply is not available.

The SP93802 ECL outputs can be connected directly to
other ECL circuitry if these circuits are supplied from the
+5V and OV rails (O/PH, see Fig.4). Alternatively, a 5.1V
Zener diode can be used to level shift the outputs for
connection to standard ECL circuits supplied from the OV
and -5.2V rails.

ov O T
Vet Vee?
- 1n
10 2
9 -O OouTPUT
SP93802 1 +—0 y,,, 5.2V
:
14 22 E sV
in |
|
[}
Vel Vee2 |
]
-ov o +
LC24
Fig.3 Connection to 0V, -5.2V and -10V
+5V O
Vec! Ve
- in
10 2
9 > O OUuTPUT
]
$P93802 dpn 7N s
]
VMOV O o OUTPUTFOR
18 22 n X STANDARD ECL
R
Veel Vee2
SV O .
LC24

Fig.4 Connection to =5V
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External Components

The Qn, Qn and Gn outputs are open emitters and
therefore required external pulldown resistors (Ri). These
resistors may be in the range of 50-250Q2 connected to
Vee-2V (V1) or 250-20000Q2 connected to Vmm.

Due to the sub-ns conversion speeds and edge speeds of
this device, the performance is dependent on both board
layout and component placement.

The performance of the comparator is enhanced by
minimising the number of external components and
minimising the external strays around the device. The use of
high quality chip resistors is recommended, especially for
loads.

Decoupling capacitors should be positioned close to the
device supply pins. Decoupling between supplies and Veeis
also recommended.

The device has been packaged for maximum isolation
between channels. This has been achieved by positioning an
un-bonded (not internally connected) pin between each set
of comparator inputs. These N/C pins can be connected to
the ground plane, providing further isolation.

SP93802

Hysteresis Control

The SP93802 incorporates adjustable hysteresis. The
input window is simply controlled by the current flowing into
the HYS input (pin 15). The following expression can be used
to determine the value of this resistor for a defined amount of
symmetrical hysteresis at the input (VHvs). See Fig.6.

|Vce - Vee| - 0.8 - 75VhHys

RH = 9]
0.32VHys
where: Vcc = +Supply voltage (V)
Vee = -Supply voltage (V)

VHys = Required peak-to-peak hysteresis

window at the input (V)

Note that for zero hysteresis the HYS pin should be
connected to Veel; R+ minimum is 200Q.

J- Vcc = 0.0V
"
Vel O Res
NON INVERTING
INPUT 1 + _
(+ INPUT 1) o Q
INVERTING . o Q1
INPUT 1 O—
(-INPUT 1)
G1(0/P)
in R, R,
Vmm Vel
Sv2 E-10V
K ' O VymORV.
MM T
Xt a Vy IS TYPICALLY -2V
LATCH ENABLE Vum IS TYPICALLY-5.2V
LC24

Fig.5 Applications circuit (one channel)

Clock Inputs

The SP93802 can be used in transparent mode by
connecting the CLK input to ECL ‘1’ and the CLK input to an
ECL ‘0. The device can also be used as two single
comparators as both comparators can be clocked separately
from comparators 3 and 4.

As the device contains two clock input buffers, a range of
clock input configurations are possible. With the device Vcc
connected to OV the clock inputs will accept standard
differential ECL signals. However optimum performance in
terms of crosstalk will be achieved with a differential input of
400mV p-p.

CLK1 (pin 12) comparator 1 latched when low.
CLK1 (pin 13) inverse clock for comparator 1.
CLK2 (pin 24) comparator 2 latched when low.
CLK2 (pin 23) inverse clock for comparator 2.

The clock inputs should have fast rise times and low jitter.
The Plessey SP92701 line receiver can be used to clean up
the clock signal and provide a good differential ECL drive for
this comparator.
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Vhys
(mV p-p) \
a4 \
3 \\
—
1
0
0 3 6 9 12 15 18 21 24 27 30
Ry (kilohms)
Fig.6 Typical curve of hysteresis v. R+ with all comparators active and a 10V supply
+1/P Y
10mv
90mVv 10mv
P [ T
*200mV —rra
DIF.O/P soomv ] *200mv 90%
Q*>qQ / so%
A A
) * -\ -90% 600my
to tiq tq
TRANSPARENT MODE )
CLK1 50%
200mv"
t tow
LATCHED
MODE
* NOTE: In the transparent mode period the output levels will be defined by the input and gain of the device (26dB TYP)
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1P CLK | Qn +1
X 0 Qn
1 1
0 1 0
X = Don't Care

Table 1 Truth table for comparator




SP93802

Glitch Capture Circuit

SET(1)

This advanced feature enables the device to capture sub- RES (n +1) Gn +1
nanosecond glitches that may have occurred before the
comparator is latched. 1 X 0

The glitch capture circuit (see Fig.2) can be reset at any 0 f _/‘
time by the RES input. When held at ECL *1' (Vcc-0.8V) the
RES pin will reset the Gn output to ‘0’ (ECL low). Glitch 0 N 1
capture is active when the RES pin is taken low. 0 1 1

If Qn goes positive by more than 20mV for atime >trothen - ’ '
the Gn outpt will be set to an ECL ‘1", it will remain in this state 0 0 Gn(2)
until the RES pin is again taken high. ~ 1 Va

U 0 0

X = Don't Care
Table 2 Truth table for glitch capture circuit
NOTES
1. SET is the input to the glitch capture circuit and is logicaliy the same as the Q output from the comparator, see Fig9.
2. Gn=11is evidence that a transition has occurred at the Q output since the last falling edge of the reset pulse.

+ ARM GLITCH CAPTURE
RES
tam
toq
Gn
A
- - LATCHED GLITCH
tre
I - t,
20mv ¥ RO
Q>a
* j L__
1
ton
AMPLIFIED INPUT GLITCH SEEN AT OUTPUTS

Fig.8 Glitch capture circuit timing
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V(c = +3.0V
Vm = -2.0V
Vgg = -7.2V
TO 50Q SCOPE
L
in

+3.0v I

50Q

DIFFERENTIAL CLOCK
DCBIASED AT 0.7V

@@

TO 50Q SCOPE

Qn

TOMONITOR (55 ,~
S0Q TERM

NOTES:-

SIGNAL P
SOURCE C?- ------------- 7-/.,. 75 SP93802

TO 50QTERM

SAMPLING

© O

SCOPE

7.2V 2.0V

an

The supplies have been chosen to allow direct connection of both the outputs and monitor points to
measurement instruments with 50Q input impedance.

1) Lead lengths should be as short as possible and also of equal length. (equal delay).

2) Decoupling should be close to the device (chip type if possible).

3) Use coaxial cables or stripline techniques in board construction.

4) Monitor and both scope channel 50Q loads must be in circuit for correct termination.

5) A Plessey SP92701 can be used with supplies of +3V and -2V, to drive the clock input. The
outputs of the SP92701 should have series 100Q resistors to reduce the differential swing.

Fig.9 Comparator dynamic test circuit (one channel)
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PLESSEY

Semiconductors

SP9

687

ULTRA FAST COMPARATOR

The SP96857 is an ultra-fast dual comparator
manufactured with a high performance bipolar process
which makes possible very short propagation delays (2.2ns
typ.). The circuit has differential inputs and complementary
outputs fully compatible with ECL logic levels. The output
current capability is adequate for driving 50Q terminated
transmission lines. The high resolution available makes the
device ideally suited to analog-to-digital signal processing
applications.

A latch function is provided to allow the comparator to be
operate in the follow-hold or sample-hold mode. The latch
function inputs are intended to be driven from the
complementary outputs of a standard ECL gate. If LE is high,
and LE is low, the comparator function is in operation. When
LE is driven low and LE high, the outputs are locked into the
logical states at the time of arrival of the latch signal. If the
latch function is not used, LE must be connected to ground.

The device is pin compatible with the AMG87 and operates
from conventional +5V and -5.2V rails.

FEATURES

Propagation Delay 2.2ns 1yp.
Latch Set-up Time 1ns Max.
Complementary ECL Outputs

50 ohm Line Driving Capability
Excellent Common Mode Rejection
Supply Voltages +5V, -5.2V

Operating Temperature Range:

SP9687 — -30°C to +85°C

SP9687AC — -55°C to +125°C

Pin Compatible with AD9687

Pin Compatible with AM687 — But Faster
Comparators within each SP9687 are matched as
follows:

Input to Output Delay Matching 200ps (typ)

Latch to Output Delay Matching 200ps (typ)

ORDERING INFORMATION

SP9687DG (Industrial - Ceramic DIL package)

SP9687BB DG (Plessey High Reliability Ceramic DIL
package)

SP9687LC (Industrial - LCC package)

SP9687MP (Industrial - Miniature Plastic package)

SP9687AC DG (Military - Ceramic DIL package)

NOTE:

The AC version of this product conforms to MIL-STD-883C

CLASS B screering and is covered by separate data which

observes the change notification requirements of MIL-M-

38510 and is published in the ‘MIL-STD-883C CLASS B

Integrated Circuit' Handbook. Please consult your nearest

Plessey sales office.

oureur [ 161 g outPuT
Goureur J outpuT
GROUND (] GROUND
e L
Qg [t
v V4
INVERTING 1 P ] INVERTING 1P
NON-INVERTING | P [} nov-wvearing 1 ¢ MIP16
DG16
of =] =] =1
1< o E o
s 3 s 3
> » L L
w N - 3 3
GROUND (OV) A 4 18 GROUND (OV)B
LATCH ENABLE A 5 17 LATCH ENABLE B
6 216
LATCH ENABLE A 7 15 [ATCH ENABLE B
V- (-52V) 8 18 V+ (+60V)
©« 3 = & &
z = E =
38 §§%

Fig.1 Pin connections

/e

NON INV
INPUT

° INV

I
’11 FLI INPUT

NON INV

INPUT
\ SIDE A
LA b

INPUT

The outputs are open emitters, therefore external
pulldown resistors are required. These resistors
may be in the range of 50-200 Q connected to
—2.0V or 200-2000 Q connected to —5.2V.

Fig.2 Functional diagram
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OPERATING NOTES ABSOLUTE MAXIMUM RATINGS
Timing diagram

The timing diagram, Fig. 3, shows in graphic form a Postive supply voltage 6V
sequence of events in the SP9687. It should not be Negative supply voltage -6V
interpreted as ‘typical’ in that several parameters are multi- Output current 30mA
valued and the worst case conditions are illustrated. The top Input voltage 13V
line shows two latch enable pulses, high for ‘compare’, and Differential input voltage 3.5V
low for latch. The first pulse is used to highlight the ‘compare’ Differential latch voltage 3.5V
function, where part of the input action takes place in the Power dissipation 590mwW
compare mode. The leading edge of the input signal, here Storage temperature range -65°C to +150°C
illustrated as a large amplitude, small overdrive pulse Junction operating temperature <175°C
switches the comparator over after a time toa. Output Qand Q Lead temperature (soldering 60 sec) 300°C

transitions are essentially similar in timing. The input signal
must occur at a time ts before the latch falling edge, and must

be maintained for a time tnafter the latch falling edge, in order Thermal characteristics

to be acquired. After tn, the output ignores the input status OG16 0;“ :#1:1sg:gjw
until the latch is again strobed. A minimum latch pulse width LC20 9“: - 7390/W
towe) is required for the strob operation, and the output ej‘c‘ = 22°C/W

transitions occur after a time tpda(e). The LE inputis omitted for
clarity.
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamo = -30°C to +85°C: Vcc = 5.0V £ 0.25V: Vee = -5.2V + 0.25V:
RL = 50Q: V1 = -2.0V (see Fig.2)

X Value :
Characteristic Units Conditions
Min. Max.
Input offset voltage -5 +5 mV Rs < 100Q2 25°C
-7 +7 mV Rs < 100Q2
Input bias current 20 uA 25°C
30 uA
Input offset current 5 uA 25°C
8 LA
Input resistance 60 kQ 25°C
Input capacitance 3 pF 25°C
Supply current lee 68 mA Note 2 25°C
75 mA
Supply current fcc 46 mA Note 2 25°C
50 mA
Common mode range -25 +2.5 \
Output logic levels
Output high -0.96 -0.81 Y 25°C
-1.045 -0.875 Vv Tamb = Min.
-0.89 -0.70 \% Tamb = Max.
Output low -1.85 -1.65 v 25°C
-1.89 -165 " Tamb = Min.
-1.83 -1.575 Vv Tamp = Max.
Min. latch set up time 1 ns Notes 1, 3,4 25°C
2 ns
Input to output delay 3 ns Notes 1,3 (Qand Q) 25°C
4 ns
Latch to output delay 3 ns Notes 1, 3,4 (Qand Q) 25°C
45 ns
Minimum latch pulse width 3 ns Note 1 25°C
Minimum hold time 1 ns Note 1 25°C

NOTES

1. Guaranteed but not tested.

2. Refers to entire package. Other data in this table applies to each half

3. +100mV pulse with -10mV overdrive. See Figs.6 to 8

4. Switching measurements involving the latch are particularly difficult to perform and cannot be tested in production. Circuit analysis
shows that at least 95% of devices will meet these specifications
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Fig.3 Timing diagram

PERFORMANCE CURVES

Unless otherwise specified, standard conditions for all curves are Tamb = 25°C, Vcc = 5.0V, Vee = -5.2V
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Fig.4 Open loop gain as a function of frequency Fig.5 Propagation delay, latch to output as a function of overdrive
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Fig.6 Propagation delay, input to output as a function of

Fig.10 Propagation delay, latch to output as a function of
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Fig.12 Input bias currents as a function of temperature
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SP9685

ULTRA FAST COMPARATOR

The SPO685 is an ultra-fast co

= arataor manufacturaed wi
1Ne SFYtTo IS an uitra-iasi Co nanuiact GV

mparator manufactured wit
a high performance bipolar process which makes possible
very short propagation delays (2.2ns typ.). The circuit has
differential inputs and complementary outputs fully
compatible with ECL logic levels. The output current
capability is adequate for driving 50Q terminated
transmission lines. The high resolution available makes the
device ideally suited to analog-to-digital signal processing
applications.

A latch function is provided to allow the comparator to be
used in a sample-hold mode. When the latch enable input is
ECL high, the comparator functions normally. When the
latch enable is driven low, the outputs are forced to an
unambiguous ECL logic state dependent on the input
conditions at the time of the latch input transition. If the latch
function is not used, the latch enable may be connected to
ground.

The device is pin compatible with the AM685 but operates
from conventional +5V and -5.2V rails. It is pin and voltage
compatible with AD9685.

FEATURES

Propagation Delay 2.2ns Typ.
Latch Set-up Time 1ns Max.
Complementary ECL Outputs
Supply +5V, -5.2V (x0.25V)

50 ohm Line Driving Capability
Excellent Common Mode Rejection

Operating Temperature Range :
SP9685 — -30°C to +85°C
SP9685AC — -55°C to +125°C

B Pin Compatible with AD9685
B Pin Compatible with AM685 — But Faster

APPLICATIONS

B Uttra High Speed A/D Converter
B Ultra High Speed Line Receivers
B Peak Detectors

B Threshold Detectors

ORDERING INFORMATION

SP9685CM (Industrial - Cylindrical Metal package)

SP9685DG (Industrial - Ceramic DIL package)

SP9685LC (Industrial - LCC package)

SP9685BB DG (Plessey High Reliability Ceramic DIL
package)

SP9685MP (Industrial - Miniature Plastic package)

SP9685AC DG (Military - Ceramic DIL package)

NOTE:

The AC version of this product conforms to MIL-STD-883C

CLASS B screening and is covered by separate data which

observes the change notification requirements of MIL-M-

38510 and is published in the ‘MIL-STD-883C CLASS B

Integrated Circuit’ Handbook. Please consult your nearest

Plessey sales office.
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THE OUTPUTS ARE OPEN EMITTERS, THEREFORE
EXTERNAL PULLDOWN RESISTORS ARE REQUIRED. THESE
RESISTORS MAY BE IN THE RANGE OF 50-200Q) CONNECTED
TO -2.0V OR 200-200000 CONNECTED TO -5.2v.

Fig.1 DIL pin connections (top view) and function diagram

GROUND 1

LATCH ENABLE |
v- CM10/8

ON CM PACKAGE, PIN 5 IS CONNECTED TO CASE.

] 1=
.85 &
28 8
T 28 2 8
w N - B 3
INPUT 4 18 NC
NPUT § 17 NC
NC 6 16 NC
NC 7 15 @ OUTPUT
LATCH ENABLE g 14 Q OUTPUT
E—
© 3 = 8 &
5 <~ 858 85 8 Lc20

Fig.2 Metal package (CM10/S) and surface mounting (LC20)
package pin connections (top view)
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ABSOLUTE MAXIMUM RATINGS

Postive supply voltage [5\% Storage temperature range -55°C to +150°C
Negative supply voltage -6V Operating junction temperature <175°C
Output current 30mA Lead temperature (soldering 60 sec) 300°C
Input voltage +3V Vibration 196m/s?
Differential input voltage 3.5V Shock 14700m/s2 peak 0.5ms duration
Power dissipation 350mwW
ELECTRICAL CHARACTERISTICS
Test conditions {unless otherwise stated):
Vee = 5.00V: Vee = -5.2V: RL = 50Q: VT = 2.0V (see Fig.1)
L Value . -
Characteristic - Units Conditions
Min. Typ. Max.
Input offset voltage -5 +5 mV Rs < 100Q 25°C
-7 +7 mv Rs << 100Q
Input bias current 20 LA 25°C
30 HA
Input offset current 5 UA 25°C
8 MA
Supply current lee 34 mA 25°C
36 mA
Supply current lcc 23 mA 25°C
24 mA 25°C
Total power dissipation 210 350 mw Note 325°C
Common mode range -25 +2.5 \Y
Output logic levels
Output high -0.96 -0.81 \Y 25°C
-1.045 -0.875 \Y Tamo = Min.
-0.89 -0.70 % Tamb = Max.
Output low -1.85 -1.65 \Y 25°C
-1.89 -1.65 \Y Tamb = Min.
-1.83 -1.575 Y Tamb = Max.
Min. latch set up time 1 ns Notes 1,2,3 25°C
2 ns
Input to output delay 3 ns Note 1,3 (Qand Q) 25°C
4 ns
Latch to output delay 3 ns Notes 1, 2,3 (Qand Q) 25°C
45 ns
Minimum latch pulse width 3 ns Note3 25°C
Minimum hold time 1 ns Note 3 25°C
Max. input capacitance 3 pF Note 3 25°C
Input resistance 60 kQ Note 3 25°C
Common mode rejection ratio 70 dB Note 3 25°C
Supply voltage rejection ratio 50 dB Note 3 25°C

NOTES

1. +100mV pulse with -10mV overdrive

2. Switching measurements involving the latch are particularly difficult to perform and cannot be tested in production. Circuit analysis shows that

at least 95% of devices will meet these specifications

3. Guaranteed but not tested
Thermal characteristics

CM10 6ua = 220°C/W
fusc = 65°C/W
DG16 6sn = 120°C/W
fusc = 40°C/W
LC20 b = 73°C/W

fusc = 22°C/W
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Fig.3 Timing diagram

OPERATING NOTES

Timing diagram

The timing diagram, Fig. 3, shows in graphic form a
sequence of events in the SP9685. It should not be
interpreted as ‘typical’ in that several parameters are multi-
valued and the worst case conditions are illustrated. The top
line shows two latch enable pulses, high for ‘compare’, and
low for latch. The first pulse is used to highlight the ‘compare’
function, where part of the input action takes place in the
compare mode. The leading edge of the input signal, here
illustrated as a large amplitude, small overdrive pulse
switches the comparator over after a time tpa. Output Qand Q
transitions are essentially similar in timing. The input signal
must occur at a time ts before the latch falling edge, and must
be maintained for a time tnafter the latch falling edge, in order

to be acquired. After tn, the output ignores the input status
until the latch is again strobed. A minimum latch pulse width
tow(E) is required for the strobe operation, and the output
transitions occur after a time tpd(e).

Measurement of propagation and latch delays

A simple test circuit is shown in Fig.4. The operating
sequence is:
1. Power up and apply input and latch signals. Input =
100mV square wave, latch ECL levels. Connect moni-
toring scope(s).
Select ‘offset null’.
Adjust offset null potentiometer for an output which
switches evenly between states on clock pulses.
4. Measure input/output and latch/output delays at 5SmV

offset, 10mV offset and 25mV offset.

wn

+5V
in
NON-INVERTING
MONITOR INPUT 2
T +O TO 500
[X] L2 28 MEASURING
19O SYSTEM
150
5.2V
+5V
© MONITOR
oINULL ELECTRICAL LENGTHS
1k 10k L =12 +13
OFFSET
NULL
-5.2v
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Semiconductors

!

SP9680
ULTRA FAST COMPARATOR

The SP9680 is an ultra fast comparator manufactured
using a high performance bipolar process which makes
possible very short propagation delays (2.4ns typ.).

The circuit has differential inputs and complementary
ECL outputs, capable of driving 50 Q lines.

The device is manufactured in a low cost mini-dip

INV. INPUT (REF)(]

[] GROUND 1
[ Ground 2
[12 outpuT

package and is intended as an alternative to the faster vee (-5.2v)] 10 outeur MP8
SP9685 in applications where performance premium DP8
and the latch facility are not required.
FEATURES Fig. 1 Pin connections
Propagation Delay 2.4ns Typ.
Complementary ECL Outputs NON Ny |\> & outeur
50 Q Line Driving Capability g QI/ © 0 ouTPUT

Excellent Common Mode Rejection
8-Lead Plastic Package

Supply Voltages +5b, —b.2V
Operating Temperature Range —30°C to
+70°C

ORDERING INFORMATION

SP9680DP (Industrial - Plastic DIL package)

RL RL
vr

The outputs are open emitters, therefore external
pulldown resistors are required. These resistors
may be in the range of 50-200 Q connected to
—2.0V or 200-2000 € connected to —5.2V.

SP9680MP (Industrial - Miniature Plastic package) Fig. 2 Functional diagram

GROUND 2
7

1
vee o- 4

v S%G T
el I LILES
newr 3 E] i{
o o7 > Y ¥ 48__,) )_Lj
N_o
f%*\ »rj—"‘ v v G B y
X &
4
'ﬁ | 2 2

Fig. 3 SP9680 circuit diagram

135



SP9680

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = 25°C
Vce = 5.00V = 0.25V
Vee = —5.2V = 0.25V
RL=50Q
Vr = —2.0V (See Fig. 2)

Characteristic Value Units Conditions
Min. Typ. Max.
Input offset voltage —6 +6 mV Rs <100 Q
Input bias current 20 40 HA
Input offset current 10 HA
Supply current lcc 18 25 mA
lee 22 35 mA
Total power dissipation 200 300 mw
Input to Q output delay 2.4 4 ns .
Input to Q output delay 24 4 ns } 100mV pulse,10mV overdrive
Common mode range -2 +2 \
Common mode rejection ratio 80 dB
Output logic levels
Output HIGH —0.96 —081| V
Output LOW —1.85 —165| V
Input capacitance 3.5 pF
Input resistance 50 kQ
Operating temperature range —-30 +70 °C
Thermal characteristics Gia = 111°C/W
fic = 71°C/W
ABSOLUTE MAXIMUM RATINGS
Positive supply voltage Vcc +6V
Negative supply voltage Vee —6V
Output current 30mA
Input voltage £3V
Differential input voltage 3.5V
Storage temperature range -55°C to +150°C
Operating junction temperature <150°C

136



@PI.ESSEY

Semiconductors c———

SP92701

PRELIMINARY INFORMATION

SP92701

SUB-NANOSECOND ECL LINE RECEIVER AND DRIVER

The SP92701 is designed with an on-chip reference to
allow either single ended or differential ECL signals to be
received. The inverted and non-inverted outputs can drive
50Q lines directly.

The use of a fixed current source in the tail of the
differential input stage, enables the device to be used in more
general applications. These include operational amplifier
applications where low propagation delays are required.

o ] vee2
Kt:] P
] P

:| Vaer

Vel
or
op

a1

FEATURES
B ECL 10K Compatible
B Single or Differential Operation
B 50 Ohm Line Driving Capability OP8 DG8
u Sub-nanosecond Performance Fig.1 Pin connections - top view
B ECL Reference Output
B Operating Temperature -40°C to +85°C (DG
peraiing | emper (bG) ORDERING INFORMATION
B Full Static Protection on All Pins _ _
SP92701C DP (Industrial - Plastic DIL package)
SP92701B DG (Industrial - Ceramic DIL package)
APPLICATIONS
B Line Receiver ABSOLUTE MAXIMUM RATINGS
B Line Driver Power supply voltage | Vcc- Vee| 8V
g/ Input voltage 0V to Vee
W Clock B“ﬁe””g' Distribution Differential input voltage 3.3V
B Op-amp Circuits Qutput source current 50mA
B ranout Expansion Storage temperature range -55°C to 150°C
i ting t
B Schmitt Trigger Circuits JUB%‘I!OH operating temperature 175°C
M Fast Peak Detector DP 150°C
8 1
V2 O- —O V(!
l/
——-—t h v ___é Vier
ReF (Vec2-1.3v)
o7 6 O3 02
P I—/; onr 6/-;
4
- —O Ve

Fig.2 Internal diagram
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SP92701

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = -40°C to +85°C (DG package), 0°C to +70°C (DP package); Vee = -5.2V + 0.25V

DC Characteristics

Value
Characteristic Symbol -40°c (DG) |25°C (DP & DG)| 85°C (DG) Units Conditions
Min. | Max. | Min. | Max. | Min. | Max.
Power supply current lee 12 12 12 mA  No load
Input current high 1INH 350 uA  Inputs ECL high
Input leakage current lebo 50 40 40 uA  Inputs ECL low
Reference voltage Vrer -143 | -129 | -135 | -1.28 | -1.29 | -1.15 \Y
High output voltage Vo -106 | -0.86 | -096 | -0.81 | -0.89 | -0.70 V  Load =500 to-2V
Low output voltage Vou -190 { -166 | -185 | -162 | -183 | -157 \" Load = 50Q to -2V
High input voltage ViH -1.19 | -0.88 | -1.09 | -081 [ -1.03 | -07 v
Low input voltage Vi -190 | -153 | -1.85 | -1.48 | -183 | -1.44 \Y
L Value . -
Characteristic Symbol - Units Conditions
Min. Typ. Max.
Common mode range Vemr 28510 0.8 Y At 25°C
Input sensitivity (differential) Vop 150 mV At 25°C
Differential gain 25 dB At 25°C
AC Characteristics
Tamb = 25°C
o Value . .
Characteristic Symbol " Units Conditions
Min. Typ. Max.
Propagation delay tod 0.8 0.96 ns
Transition time, 20 % to 80 % te, tt 0.8 0.95 ns
NOTE Guaranteed but not tested
GND 0V
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OPERATING NOTES

The SP92701 has been designed primarily for enhancing
the edges of ECL signals.

With most systems using ECL it is necessary to minimise
the amount of edge jitter on clock signals etc. By reducing
the rise times of the ECL edges it is possible to reduce the
amount of voltage noise to time jitter conversion that occurs
with slower edge speeds.

The SP92701 can also be used to expand fanout and
provide conversion from single ended to differential or
differential to single ended ECL.

A current source located in the tail of the differential pair
(Fig.2) gives the SP92701 a wide common mode range. This
enables it to be used in other applications such as
comparators or low cost wideband amplifiers.

Used as a line receiver in single ended non-inverting mode,
the typical maximum frequency of operation is 700MHz.

SP92701

Outputs

The outputs of the SP92701 are open emitter and hence
require an external pulldown resistor for evaluation or test. It
can also be useful to apply Vcc = +2V and Vee = -3.2V for
direct drive of 50Q instruments.

Schmitt Trigager
Positive feedback can be applied from the output for
applications that require input hysteresis.

Board Layout

Care should be taken with component placement. Use a
solid ground plane under the device. Tracks should be short
or terminated with their characteristic impedance. The
supply pins should be decoupled to ground with good high
frequency decoupling capacitors, located close to the device
pins.
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PRELIMINeﬁRY INFORMATION

SL9999

400MHz ADC DRIVER-AMPLIFIER

The Plessey SL9999 is a monolithic high speed high
performance operational amplifier. Although primarily
intended to drive the inputs of analog to digital converters,
the device is capable of driving any other circuit including
those that present a low impedance and high capacitive load.
Many other internal features such as programmable open
loop gain, programmable output current, internal band gap
voltage reference, DC buffer and output DC offset circuitry
give the device the flexibility for use in a wide range of
applications.

ORDERING INFORMATION

SL9999C DP (Commercial Plastic DIL 0° to 70°C)
SL9999B DG (Commercial Ceramic DIL -40° to +85 °C)
SL9999B LC (Commercial LCC -40° to +85°C)
SL9999C MP (Commercial Package 0° to 70°C)
SL9999NA IC (Naked Chip)

SL9999AC DG (MIL 883C Ceramic -55° to +125°C)
SL9999BB DG (Plessey High Reliability Ceramic DIL

-40° to +85°C)

FEATURES

Gain-Bandwidth Product 2GHz at 20dB
Unity Gain-Bandwidth 400MHz

Slew Rate 1300V/ ps Rising (typ)

Slew Rate 630/V ps Falling (typ)

+50mA Output Current (Programmable)
Non-saturating

High Output Drive

On-chip LF Buffer for Applying DC Offset

Flexible Supply Range:
Vce = +8V to +12V
VEE= -45V t0 -5.5V

B Output Signal Handling (Vcc = +12V, Vee = -5.2V)
Vour= 6V p-p (max.)

B Input Signal Handling (Vce = +12V, Vee = -52V)
Vin=+2.8V to -2.5V (max.)

APPLICATIONS

B High Speed Flash ADC Driver

B Wideband, Buffer/Level Shifter

M wideband IF Amplification

B Video Amplifier/Line Driver

B Fast Settiing Pulse Amplifier

B High Speed Op-Amp Applications
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INPUT Ve 16[]n/C

BIAS 15[ ] OUTPUT vee

INVERTING INPUT 14[] output+

13[] output-
SL9999

@

12[] OUTPUT CURRENT SOURCE
NON-INVERTING INPUT [] ouTPUT Vee
INPUT Vee t] BUFFER Vco

BUFFER INPUT ] BUFFER OUTPUT

DG16, DP16, MP16

g
H
3,8
28535
w N - B3
INVERTING INPUT 4 18 QUTPUT+
Re s 17 QUTPUT-
Re 8 SL9999 16 N/C
NON-INVERTING INPUT 7 15 OUTPUT CURRENT SOURCE
INPUT Vee ¢ 14 OUTPUT Vee
seEes
i e <
i
LC20
Fig.1 Pin connections - top view
ABSOLUTE MAXIMUM RATINGS
Supply Voltage (Vcc to Vee) 20V
Input Voltage (Inv I/P to Non-Inv I/P) +5V

-65°Cto +175°C
+175°C
-55°Cto +125°C

Storage Temperature
Chip Operating Temperature
Operating Temperature: DIL
Thermal Resistances:

DG Chip-to-Ambient: DIL 120°C/W
DG Chip-to-Case: DIL 40°C/W
DP Chip-to-Ambient: DIL 100°C/W
DP Chip-to-Case: DIL 40°C/W



ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamo = 25°C, Vcc = +12V, Vee = -5V, Test circuit Fig.3.

SL9999

Characteristic Min. \?;:e Max. Units Conditions
Supply current (no load) 35 43 mA Vee = +12V, Vee = -5V
Gain-bandwidth product 2 GHz X10 gain
Unity gain bandwidth (small sig) 400 MHz Re = 82002, RL = 500
Slew rate RISING 800 1300 V/us RL = 50Q
Slew rate FALLING 500 630 V/us RL =500
Settling time 24 ns To 1% (X10 gain)
Open loop gain 65 dB 50Q load
Maximum |out +50 mA Programmable

See Application Notes

Output bias current 15 17 20 mA Pin 12 O/C
Supply line rejection 40 dB Referred to input
Supply voltage Vee to Vcc 125 18 \
Common mode rejection 55 dB 500 load
Input offset (Note 1) +5 +15 mV Re = 100Q
Input bias current 45 18 LA
Buffer bandwidth 60 MHz -3dB RL = 1kQ
Buffer output current 15 mA

NOTE
Input offset is dependent on Re. For lowest offset Re = 0 ohms.

+12v
5k ACTIVE
LOAD
2
3av .
N A
5K
. REFERENCE
VOLTAGE
| GENERATOR
-1.5V :
i
|
|
® > 2 — —¢
v | =
89 rdb% e 4 EA Rt min : min
| by Ce et s J (zext =savTve)
| Re + | _ VI(R! +RI) - RiVo-
vB i VB = —————
vi+ [ ci OR GND - R
e——-—AF--—--
L e __ ]
Re

Fig.2 Equivalent circuit with standard external components
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SL9999

APPLICATION NOTES

The SL9999 may be used as a high frequency amplifier in
any of the usual op-amp configurations (amplifiers,
integrators, etc.).

In most applications, the output of the SL9999 is taken
from pin 13 (Vou), DC level shifting can be obtained by
applying feedback from pin 13 to pin 3 and taking the output
from pin 14 (Vout+, see Fig.2). Alternatively, a DC offset can
be applied through the low-drift on-chip buffer (pins 8 and 9)
to Vs.

The Zener diode between pins 13 and 14 can also be
divided into smaller value Zeners or resistors to give a range
of DC levels at the output.

Blasing Conditions (25° C)

For undistorted outputs the peak signal voltages on Vo +,
Vo- and the inputs should comply with the following
conditions:

Vce + VEE

A Vo+ MmN =2 T - 14V

B. Vo + max < Vce- 4.0V

C. Vo- mN) = Vee + 1.4V

Vce + VEee

D. Vi+andVi- < -08v

E. Vi+and Vi- > Vee + 3.2V
Bias voltage values at several nodes are indicated on Fig.2.
Rext is connected from pin 12 to pin 11 (Vee) to increase
output bias current lout. This current should not exceed
50mA. The value of Rext is calculated as follows:

500
Rea = [Iout-15] o

where loutis in mA.

The on-chip LF buffer has a small-signal bandwidth of
60MHz with 1kQ load, and has an input/output signal
handling capability of 8V. The output can deliver 15mA; an
external pull-down resistor is required.

High Frequency Stability

All component leads should be kept as short as possible,
particularly at the summing junction. Also it is important to
keep stray capacitance at the summing junction to an
absolute minimum.

A ground plane should be used to minimise any earth
induced currents between the input and output circuits.

The use of good power supply bypass capacitors (10nF
Ceramic) will improve the overall performance. They should
be close to the device supply pins. We also recommend
electrolytic capacitors in parallel with Ceramic for supply
decoupling.

Locate the signal source and load close to the circuit with
proper termination - for 50Q source use a 500 bead resistor.
Other resistors should be carbon composition.

Voltage Gain

Stable closed loop operation is ensured by changing the
value of the degeneration resistor (Re) between pins 4 and 5
according to the selected closed loop gain. As closed loop
gain decreases the value of Re should be increased.

A graph of recommended Re with gain is given in Fig.4.

Power Dissipation

A Zener diode is used between pins 13 and 14 to dissipate
power externally and to provide a DC offset at the output.

For -5V, +12V range a 4.7V to 5.1V Zener may be used.

For lower cost applications a bypass resistor can
conveniently replace the Zener diode. Its value may be
calculated from the voltage drop and current through the
output stage. For example, for 15SmA output current a 33Q
resistor could be used.

Although some power is dissipated in the external Zener, a
heatsink on the SL9999 will be necessary if the power to be
dissipated exceeds 800mW.

Bandwidth Compensation

Bandwidth at higher gains can be improved by a capacitor
(Cc) across the degeneration resistor Re. For example, anon-
inverting closed loop gain of 10, 10pF will increase the
bandwidth to 280MHz at 50Q load condition.

A decoupling capacitor (Ce) from pin 5 will compensate the
first pole roll-off and hence reduce the noise bandwidth. For
a 200MHz bandwidth an 18pF capacitor may be used with the
suggested PCB layout on page 6.

A capacitor (C) and resistor (Rc) of suitable value between
the two inputs will reduce high frequency peaking.

Veg = +12vo— o ' eh
n
mn 2 15[ ———ovee = +12v
10n
7 —s 14 W
_L M - 4 133 Hhen ——0 Vo-
CI==Re! | Ecc% E $L9999 | Rext
| e s 2p 3, 50
% e 1 QT—L—O
Vi ¢ {]
BEAD 7 T Yee,
ResisTeR| |30 vees v Loon 4 p =
~  Os op
Rt
|

Iy

s

1
(LOW INDUCTANCE)

Fig.3 Test/applications circuit for 50 load, 10nF ceramic decoupling capacitors
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@
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400 LOAD = 1.2k()//22pF —
J 4
200 I Ny
- LOAD = 500
1 1 A 1

GAIN (dB)

-6

0 X1 X2 X3 x4 X5 X6 X7 X8 X9 X10
GAIN
Fig.4 Typical closed loop gain v. minimum value of
degeneration resistor Re

NOTE: Input offset is proportional to Re value

|
PHASE

1
"
gi

e32
nnh
Og.
L
3
o

REQUENCY

1 10 100 1000
FREQUENCY (MHz)

Fig.6 Typical frequency/phase performance graphs for the

circuit of Fig.3, X1 gain, non-inverting, 50Q load,
Rt = 5600, R1 = oo,

Fig.8 Small signal response

SL9999

2
o B Cc = 22pF
= Ce = 15pF
Z 20 Hh A
< Cc = 22pF
o Ce =0
1 A\
" T _ T\
Ce =07\
Ce =
1 10 100 1000

FREQUENCY (MHz)
X 20 NON-INVERTING
VCC = +12V, VEE = -5V

Fig.5 Typical frequency response for the test circuit of Fig.3,
X20 gain, non-inverting, 50Q load, Rr = 10.6kQ, R1 = 560Q,
Re = 22Q)

Fig.7 Test circuit for large and small signal response, and slew

rate (see Figs. 8 to 11). Vcc = +12V, Vee = -5V.

Fig.9 Large signal response
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SL9999

Fig.10 Rising edge 10 % to 90 % points 1300V/us

Fig.11 Falling edge 10 % to 90 % points 630V/us

+12v '
vin 6 2 2
4
14 C
50| | cIzmRe SL999s > vo )
s 1 N
((AD)] 1.2 22 g
- M2 P 3
3 rh 10n 3 3
REXT! | ”7;7 G
LJ {4
[l N\ 1
Rt 0 A
-10
Fig.12 Application circuit for capacitor load e.g. high speed 10 0 s28
flash ADC input FREQUENCY (MHz)
Fig.13 Typical frequency response plots for the circuit of Fig.12
(Load 22pF//1.2kQ).
TYPICAL APPLICATION
Response Gain Rt Ri Re Ci Rex | VO/P Vee Vee
(see Fig.13) ()] Q) (19)] (P9 @ | P | V) v)
A X1 2.2k o 1.8k 0 o 1 +12 -5
B X2 560 560 1.2k 18 50 2 +12 -5
[} X5 2.2k 560 270 10 00 1 +12 -5
D xX10 5.6k 560 68 0 10 1 +12 -5
Table 1 Recommended components values for the test circuit of Fig.12
NOTE
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SL9999

For applications that require accurate gain flatness over
the full frequency range, the inverting mode of operation is
recommended. See Fig.14.

g 4 t
2 2
Z 0
-2
Vin 560 a -4
o ) §
Al i ¥
Ci
50 1.8p
1 10 100 200 300 1000
FREQUENCY (MHz)
R1 Fig.15 Frequency response of SL9999 with C. = 33pF,
Cpo = 2.7pF, Rt = 680, R. = 1.2k, C: = 1.8pF, R1 = 560,
Vo = 1V p-p (See Test Circuit of Fig.14)
-5V
RX
1k

Fig.14 Typical test/applications circuit for inverting mode.
Load 33pF/1.2kQ.
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SL9999
CONSTRUCTION

o S
°g88888°0 Demo

8o Board
o

(a) SL9999 ground plane, component side

°O°
ooo
o 0
c%& ]
ag8 8083
oO
o
o 0

(b) SL9999 board, track side

vVce

(c) Component location. NOTE: I/P and O/P are sub-vis type
50Q connectors.

Fig.16 PCB layout for SL9999 demonstration board (Fig.12) viewed from component side and underside

146



SL9999

INVERTING

o SL9999
O 00 h DEMO
088888000 BOARD

o

nngggggu °
B

OUTPUT O 1}y

o0
7 00
oo

(a) SL9999 ground plane, component side

(b) SL9999 board, track side

. (o) sus-vis
u \__/| SOCKET

0.ty
o 4

7 4l -s52v
1.2k 04y

SUB-VIS
SOCKET

(c) Component location (1:1 scale)

Fig.17 PCB layout for SL9999 demonstration board. NOTE: I/P and O/P are sub-vis type 50Q) connectors. Rtand Cfare on the track side.
Gold socket pins to mount SL9999 for test circuit
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OELEDEY
MJ2812, MJ2812M 32 WORDS x 8 BIT FIFO MEMORY

e Y YooY V|

MJ2813 , MJ2813M 32 worbps x 9 BIT FIFo MEMORY

The MJ2812 and MJ2813 are 32-word by 8-bit and 9-bit

first-in first-out memories, respectively. Both devices have G Qs Qs OE Q3 Q2 Q1 Q0 SO PD MR OR NC DO

completely independent read and write controls and have L T T B R P

three state outputs controlled by an output enable pin (OE).

Data |on|the!datainputs|(D, — D) lis written|intoithe

memory by a pulse on load (PL). The data word automatically C

ripples through the memory until it reaches the output or

another data word. 5 16 17 18 19 20 21 22 23 24 25 26 27 28
Data is read from the memory by applying a shift out oo oo oo o™

pulse on PD. This dumps the word on the outputs (Q, — Q;) O7 GND SLPLFLAG D7 G5 05 s vec Ry D2 O

and the next word in the buffer moves to the output. An pC28 DG28 DP28

output ready signal (OR) indicates that data is available at

the output and also provides a memory empty signal. An Fig. 1 MJ2812 (32 x 8) pin connections

input ready signal (IR) indicates that the device is ready to
accept data and also provides a memory full signal.

Both the MJ2812 and MJ2813 have master reset inputs 07 Os Qs Qs OF Q3 Q2 O: Qo PD MR OR NC Do
which initialise the FIFO control logic and clear all data R R e et
from the device (reset to all lows). A FLAG signal goes high
when the memory is approximately half full. C

The MJ2812 can perform input and output data transfer
on a bit-serial basis as well as on 8-bit parallel words. The
input buffer is an 8-bit shift register which can be loaded in 16 171819 20 21 22 23 24 25 26 27 28
parallel by the PL command or can be loaded serially oo o> s P FiAG D7 o 0n Dt vee W D3 32 B

through the D input by using the SL clock. When 8 bits
have been shi?ted into the input buffer serially, the 8-bit DC28 DG28 DP28
word automatically moves in parallel through the memory. Fig. 2 MJ2813 (32 x 9) pin connections

The output includes a built in parallel-to-serial converter, so
that data can be shifted out of the Q7 output by using the
SD clock. After 8 clock pulses a new 8-bit word appears at OE

the outputs.
The timing and function of the four control signals PL, IR, . «
PD and OR are designed so that two FIFOs can be placed u A 5 5
end-to-end, with OR of the first driving PL of the second : g STORAGE g 8
and IR of the second driving PD of the first. With this simple Z x ARRAY s
interconnection, strings of FIFOs can control each other 2 g °
reliably to make a FIFO array any number of words deep. - 3
FEATURES 0t b
B Serial or Parallel Inputs and Outputs Pl weur — oureur | 7°
SL —» |-— SD

(MJ2812 Only) ﬁ.___co""‘o'-l __________ ONWOLr—oon
W 32 Words x 8 Bits (MJ2812) and 32 Words

X 9 BitS (MJ281 3) MR —— FLAG CIRCUITS
B Easily Stacked — Sideways or Lengthways e
B Independent Reading and Writing
B Half-Full FLAG Fig. 3 MJ2812 simplified block diagram
B Data Rates up to 20MHz B Buffer Between Differently-Clocked
B Last Word Retention Systems (Short Fast Bursts into Steady Data
B TTL — Compatible Tri-state Outputs Stream, and Vice Versa)
B Input and Output Ready Signals B Temporary Storage in Error Removing
B Master Reset Systems which use Repeated Transmission
B Single +5V Supply B Buffer Store in Interrupt-Orientated
APPLICATIONS Systems .
B Smoothing Data Rates from Keyboards B Computer-to-Line Printer Buffer
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MJ2812/M, MJ2813/M
OPERATING RANGE

Type number Ambient temperature Vee Ground
MJ2812/MJ2813 0°C to +70°C 5.0V £5% ov
MJ2812M/MJ2813M —55°C to +125°C 5.0V £5% ov

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
As specified in Operating Range table (above)

Static Characteristics
Value . -
Characteristic Symbol - Units Conditions
Min. Typ. Max.
Output high voltage Von 2.4 Vv loy = —0.3mA
Output low voltage Voo 0.4 \ o, = 1.6mA
Input high voltage Viu 25 "
Input low voltage Vi 0.8 \
Input leakage current Vi 10 pA Vin =0V
Input high current Vi 10 uA Vi = 5.25V
Ve current lee 70 114 mA Ta = 0°Cto +70°C
70 120 mA Tn =-55°Cto +125°C
Switching Characteristics
Val
Characteristic Symbol Type ue Units Conditions
Min. Typ. Max.
Maximum parallel load or
dump frequency fy 2812/3 2.05 Mhz
2812M/3M 1.5 MHz
Delay, PL or SL high to IR inactive tire 2812/3 90 200 ns
2812M/3M 90 250 ns
Delay, PL or SL low to IR active te- 2812/3 140 350 ns
2812M/3M 140 400 ns
Minimum PL or PD high time towhe) All 80 ns
Minimum PL or PD low time towuie) All 100 ns
Minimum SL or SD high time towHis) All 80 ns
Minimum SL or SD low time towis) All 80 ns
Data hold time tho) All 130 200 ns
Data set-up time ) tso) All 0 ns to PL
' All 0 ns to SL
Delay, PD or SD high to OR low tor+ 2812/3 110 240 ns OE high
2812M/3M 110 260 ns OE high
Delay, PD or SD low to OR high tor- 2812/3 180 400 ns DE high
2812M/3M 180 400 ns DE high
Ripple through time ter 2812/3 1.0 25 ' FIFO empty
2812M/3M 1.0 3.0 us FIFO empty
Delay, OR low to data
out changing ton All 90 ns PD=low
Delay, data out to OR high toa All 70 ns PD=high
Minimum reset pulse width tmrw 2812/3 290 ns
2812M/3M 300 ns
Delay, OE low to output off too All 250 ns
Delay, OE high to output active teo All 250 ns
Delay from PL or SL low to
FLAG high or PD or SD low to
FLAG low tor All 1.0 us
Input capacitance c All 7 pF

NOTES

1. 1R is active high on MJ2813 and active low on MJ2812

2. Minimum and maximum delays generally occur at opposite temperature extremes. Devices at approximately the same temperature will have
compatible switching characteristics and will drive each other
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Fig. 4 Logic block diagram

MJ2812 AND MJ2813 FIFO OPERATION

The MJ2812 and MJ2813 FIFO's consist internally of 32
data registers and one 32-bit controi register, as shown in
the logic block diagram. A '1" in a bit of the control register
indicates that a data word is stored in the corresponding
data register. A ‘0" in a bit of the control register indicates
that the corresponding data register does not contain valid
data. The control register directs the movement of data
through the data registers. Whenever the (n)th bit of the
control register contains a ‘1" and the (n+1)th bit contains a
‘0, then a strobe is generated causing the (n+1)th data
register to read the contents of the (n)th data register, sim-
ultaneously setting the (n+1)th control register bit and
clearing the (n)th control register bit, so that the control
strobe moves with the data. In this fashion data in the data
register moves down the stack of data registers toward
the output as long as there are ‘empty’ locations ahead of it.
The fall through operation stops when the data reaches a
register n with a'1'in the (n+1)th control register bit, or the
end of the register.

Data is initially loaded from the data inputs by applying a
low-to-high transition on the paraliel load (PL) input. A‘1'is
placed in the first control register bit simultaneously. The
first controi register bit is returned buffered, to the input
ready (IR) output, and this pin goes inactive indicating that
data has been entered into the first data register and the
input is now ‘busy’, unable to accept more data. When PL
next goes low, the fall-through process begins (assuming
that at least the second location is empty). The data in the
first register is copied into the second, and the first control
register bit is cleared. This caused IR to go active, indicating
the inputs are available for another data word.

Note: The device will malfunction if a data load is
attempted when the inputs are not ready (as indicated by
the IR output signals).

The data falling through the register stacks up at the

output end. At the output the last control register bit is
buffered and brought out as Output Ready (OR). A high on
OR indicates there is a ‘1’ in the last control register bit and
therefore there is valid data on the data outputs. A parallel
dump command is used to shift the data word out of the
FIFO. A low-to-high transition on PD clears the last register
bit, causing OR to go LOW, indicating that the data on the
outputs may no longer be valid. When PD goes low, the ‘0’
which is now present at the last control register bit allows
the data in the next to the last register to move into the last
register position and on to the outputs. The '0’in the control
register than 'bubbles’ back toward the input as the data
shifts toward the output.

I1f the memory is emptied by reading out all the data, then
when the last word is being read out and PD goes high, OR
will go low as before, but when PD next goes low, there is
no data to move into the last location, so OR remains low
until more data arrives at the output. The previous word is
retained at the output. Similarly, when the memory is full data
written into the first location will not shift into the second
when PL goes low, and IR will remain inactive instead of
returning to an active state.

The pairs of input and output control signais are designed
so that the PD input of one FIFO can be driven by the IR
output of another, and the OR output of the first FIFO can
drive the PL input of the second, allowing simple expansion
of the FIFO to any depth. Wider buffers are formed by
allowing parallel rows of FIFO's to operate together.

ABSOLUTE MAXIMUM RATINGS

Storage temperature

Temperature (ambient) under bias
Voltage on any pin w.r.t. ground (0V)
DC input voltage

—65°C to +150°C
—55°C to +125°C
—0.3Vto +9V
—0.3Vto +6V
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MJ2812/M, MJ2813/M
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MJ2812 INPUT TIMING

When data is steady PL is brought high (1) causing internal data strobe to be generated (2). When data
has been loaded, IR goes high (3) and data may be changed (4). IR remains high until PL is brought
low (5); then IR goes low (6) indicating new data may be entered.
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Y X
MJ2812 OUTPUT TIMING

When data out is steady (1), OR goes high (2). When PD goes high (3), OR goes low (4). When PD goes
low again (5), the output data changes (6) and OR returns high (7).

N

The input and output_timing diagram above illustrate the sequence of control on the MJ2812. Note that
PL matches OR and IR matches PD in time, as though the signals were driving each other. The MJ2813
pattern is similar, but IR is active high instead of active low.

Fig. 5 MJ2812 timing diagram

Because the input ready signal is active low on the
MJ2812 a peculiarity occurs when several devices are
placed end-to-end. When the second unit of two MJ2812's
fills up, the data out of the first is not dumped immediately.
That is, no shift out command occurs, so that the data last
written into the second device remains on the output of the
first until an empty location bubbles up from the output. The
net effect is that n MJ2812s connected end-to-end store
31n+1 words (instead of 32n). The MJ2813 stores 32n
words in this configuration, because IR is active high and
does dump the last word written into the second device.

Flag Output
A flag output is available on the MJ2812 and MJ2813 to
indicate when the FIFO is approximately half full. Assuming

the memory is empty, the flag output will go high within 1us
of the 13th word being loaded into the memory (14 high-
low transitions on PL or 112 transitions on SL). Assuming a
full memory the flag output will go low within 1us of the 20th
PD or 160th SD high-low transition, ie. when 13 words
remain in the memory.

Serial iInput and Output (MJ2812 Only)
The MJ2812 also has the ability to read or write serial bit
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streams, rather than 8-bit words. The device then works like
a 256 by 1-bit FIFO. A serial data stream can be loaded into
the device by using the serial load input and applying data
to Dy input.

The SL signal operates just like the PL input, causing IR
to go highand low as the bits are entered. The data is simply
shifted across the 8-bit input register until 8 bits have been
entered; the 8 bits then fall through the register as though
they have been loaded in parallel. Following the 8th SL
pulse, IR will remain inactive if the FIFO is full.

A corresponding operation occurs on the output, with
clock pulses on SD causing successive bits of data to appear
on the Q, output. OR moves high and low with SD exactly
as it does with PD. When 8 bits have been shifted out, the
next word appears at the output. If a PD command is applied
after the 8 bits on the outputs have been partially shifted
out, the remainder of the word is dumped and the new 8-bit
word is brought to the output. OR will stay low if the FIFO is
empty.

When the serial input or output clock is used, the corres-
ponding parallel control line should be grounded and when
the PD or PL controls are used the corresponding serial
clocks should be grounded.
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Fig. 6 Timing diagram

OPERATING NOTES

1.When the memory is empty the last word read will remain
on the outputs until the master reset is strobed or a new data
word falls through to the output. However, OR will remain
low, indicating data at the output is not valid.

2.When the output data changes as a result of a pulse on PD,
the OR signal always goes low before there is any change in
output data and always stays low until after the new data has
appeared on the outputs, so anytime OR is high, there is
good, stable data on the outputs.

3.1f PD is held high while the memory is empty and a word is
written into the input, then that word will fall through the
memory to the cutput. OR will go high for one internal cycle
(at least tor -) and then will go back low again. The stored
word will remain on the outputs. If more words are written
into the FIFO, they will line up behind the first word and will
not appear on the outputs until PD has been brought low.

4.When the master reset is brought low, the control register

and the outputs are cleared and the control logic is initialised.
IR and OR go low. If PL is high when the master reset goes
high then IR will remain in the high state until PL is brought
low. If PL is low when the master reset is ended, then IR will
be low until PL goes high.

5. The output enable pin OE inhibits dump commands while
itis low and forces the Q outputs to a high impedance state.

6. The serial load and dump lines should not be used for
interconnecting two FIFOs. Use the parallel interconnection
instead.

7.1f less than eight bits have been shifted in using the serial
load command, a parallel load pulse will destroy the data in
the partially filled input register.

8.The IR and OR signals are provided to ensure that data is
written into, or read out of, the FIFO correctly. If the specified
minimum pulse widths, for PL, SL, PD or SD are not provided
after an IR or OR transition the memory may corruptand lock
out any further data input. The memory should be cleared to
restore normal operation.
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32

The MJ2812HS is a high speed version of the MJ2812 32-
word by 8-bit first-in first-out memory. The device has
completely independent read and write controls and three
state outputs controlled by an output enable pin (OE). Data
on the data inputs (Do - D7) is written into the memory by a
pulse on load (PL). The data word automatically ripples
through the memory until it reaches the output or another
data word.

Data is read from the memory by applying a shift out pulse
on PD. This dumps the word on the outputs (Qo- Q7) and the
next word in the buffer moves to the output. An output ready
signal (OR) indicates that data is available at the output and
also provides a memory empty signal. An input ready signal
(IR) indicates that the device is ready to accept data and also
provides a memory full signal.

The MJ2812HS has master reset inputs which initialise the
FIFO control logic and clear all data from the device (reset to
all lows). A FLAG signal goes high when the memory is
approximately half full.

The MJ2812HS can perform input and output data transfer
on a bit-serial basis as well as on 8-bit parallel words. The
input buffer is an 8-bit shift register which can be loaded in
parallel by the PL command or can be loaded serially
through the Doinput by using the SL clock. When 8 bits have
been shifted into the input buffer serially, the 8-bit word
automatically moves in parallel through the memory. The
output includes a built in parallel-to-serial converter, so that
data can be shifted out of the Q7 output by using the SD
clock. After 8 clock pulses a new 8-bit word appears at the
outputs. _

The timing and function of the four control signals PL, iR,
PD and OR are designed so that two FIFOs can be placed
end-to-end, with OR of the first driving PL of the second and
IR of the second driving PD of the first. With this simple
interconnection, strings of FIFOs can control each other
reliably to make a FIFO array any number of words deep.
Cascadability is only guaranteed up to 3MHz data rate.

FEATURES

Serial or Parallel inputs and Outputs
32 Words x 8 Bits

Stand Alone

Easily Stacked Sideways

Data Rates up to 5.0MHz
Independent Reading and Writing
Half-Full FLAG

Last Word Retention

TTL — Compatible Tri-state Outputs
Input and Output Ready Signals
Master Reset

Single +5V Supply

o BN EEERIENEEDN

ORDS x 8 Bi

14 13 12 11 10 9 8

15 16 17 18 19 20 21 22 23 24 25 26 27 28
|0 g Sy S (e S Sy Sy S B D [ G S e
Q7 GND SL PL FIAG O7 D6 D5 D4 Vec TR D3 D2 D1

DC28 DG28 DP28

Fig.1 MJ2812HS (32 x 8) pin connections
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Fig.2 MJ2812HS simplified block diagram

APPLICATIONS
] Smoothing Data Rates from Keyboards

B Buffer Between Differently-Clocked Systems
(Short Fast Bursts into Steady Data Stream, and
Vice Versa)

B Temporary Storage in Error Removing Systems
which use Repeated Transmission

Buffer Store in Interrupt-Orientated Systems
Computer-to-Line Printer Buffer




OPERATING RANGE

MJ2812HS

Type number Ambient temperature Vce Ground
MJ2812HS 0°Cto +70°C 50V 5% ov
ELECTRICAL CHARACTERISTICS
Test conditions (uniess otherwise stated):
As specified in Operating Range table (above)
Static Characteristics
Value
Characteristic Symbol Units Conditions
Min. Typ. Max.
Output high voltage VoH 24 v lon = -0.3mA
Output low voltage Voo 04 v lo. = 1.6mA
Input high voltage Vin 25 \
Input low voltage Vi 08 \"
Input leakage current Vi 10 UA Vin =0V
Input high current ViH 10 MA Vin = 5.25V
Vec current lcc 70 114 mA Tamo = 0°C to +70°C
70 120 mA Tamb =-55°Cto +125°C
Switching Characteristics
Value
Characteristic Symbol Units Conditions
Min. Typ. Max.
Maximum parallel load or dump frequency fo 4.1t 5 MHz
Delay, PL or SL high to IR inactive tiR - 180 200 ns
Delay, PL or SL low to IR active tiR 200 350 ns
Minimum PL or PD high time towH(P) 80 ns
Minimum PL or PD low time towL(P) 100 ns
Minimum SL or SD high time towH(s) 80 ns
Minimum SL or SD low time towi(s) 80 ns
Data hold time tho) 200 ns
Data set-up time tso) 0 ns to PL
0 ns to SL
Delay, PD or SD high to OR low toR + 125 240 ns OE high
Delay, PD or SD low to OR high tor- 200 400 ns DE high
Ripple through time ter 10 25 us FIFO empty
Delay, PD low to data out changing toH 240 ns
Delay, data out to OR high toa 0 ns PD = high
Minimum reset pulse width tMRW 290 ns
Delay, OE low to output off too 250 ns
Delay, OE high to output active teo 250 ns
Delay from PL or SL low to FLAG high or
PD or SD low to FLAG low tor 700 1.0 ns
Input capacitance Ci 7 pF

NOTES
1. IR is active low
2.

i Cascadability is only guaranteed up to 3MHz

Minimum and maximum delays generally occur at opposite temperature extremes. Devices at approximately the same temperature will have
compatible switching characteristics and will drive each other.
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Fig.3 Logic block diagram

MJ2812HS FIFO OPERATION

The MJ2812HS FIFO consists internally of 32 data
registers and one 32-bit control register, as shown in the
logic block diagram. A ‘1" in a bit of the control register
indicates that a data word is stored in the corresponding data
register. A ‘0" in a bit of the control register indicates that the
corresponding data register does not contain valid data. The
control register directs the movement of data through the
data registers. Whenever the (n)th bit of the control register
contains a ‘1’ and the (n + 1)th bitcontainsa‘0’, then astrobe
is generated causing the (n + 1)th data register to read the
contents of the (n)th data register, simultaneously setting the
(n + 1)th control register bit and clearing the (n)th control
register bit, so that the control strobe moves with the data. In
this fashion data in the data register moves down the stack of
data registers toward the output as long as there are ‘empty’
locations ahead of it. The fall through opertion stops when
the data reaches a register n with a ‘1’ in the (n + 1)th control
register bit, or the end of the register.

Data is initially loaded from the data inputs by applying a
low-to-high transition on the parallel load (PL) input. A ‘1" is
placed in the first control register bit simultaneously. The first
control register bit is returned buffered, to the input ready
(IR) output, and this pin goes inactive indicating that data has
been entered into the first data register and the input is now
‘busy’, unable to accept more data. When PL next goes low,
the fall through process begins (assuming that at least the
second location is empty). The data in the first register is
copied into the second, and the first control register bit is
cleared. This caused IR to go active, indicating the inputs are
available for another data word.

Note: The device will malfunction if a data load is
attempted when the inputs are not ready (as indicated by the
IR output signals).

The data falling through the register stacks up at the
output end. At the output the last control register bit is
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buffered and brought out as Output Ready (OR). A high on
OR indicates there is a ‘1" in the last control register bit and
therefore there is valid data on the data outputs. A parallel
dump command is used to shift the data word out of the
FIFO. A low-to-high transition on PD clears the last register
bit, causing OR to go LOW, indicating that the data on the
outputs may no longer be valid. When PD goes low, the ‘0’
which is now present at the last control register bit allows the
data in the next to the last register to move into the last
register position and on to the outputs. The ‘0’ in the control
register then ‘bubbles’ back toward the input as the data
shifts towards the output.

If the memory is emptied by reading out all the data, then
when the last word is being read out and PD goes high, OR
will go low as before, but when PD next goes low, there is no
data to move into the last location, so OR remains low until
more data arrives at the output. The last data word will be
retained at the output. Similarly, when the memory is full data
written into the first location will not shift into the second
when PL goes low, and IR will remain inactive instead of
returning to an active state.

The pairs of input and output control signals are designed
so that the PD input of one FIFO can be driven by the IR
output of another, and the OR output of the first FIFO can
drive the PL input of the second, allowing simple expansion
of the FIFO to any depth. Wider buffers are formed by
allowing parallel rows of FIFO's to operate together.

ABSOLUTE MAXIMUM RATINGS

-65°C to +150°C
-55°C to +125°C
-0.3Vto +9V
-0.3Vto +6V

Storage temperature

Temperature (ambient) under bias
Voltage on any pin w.r.t. ground (0V)
DC input voltage
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When data is steady PL is brought high (1) causing internal data strobe to be generated (2). When data
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(5); then R goes low (6) indicating new data may be entered.
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When data out is steady (1), OR goes high (2). When PD goes high (3), OR goes low (4). When PD goes
low again (5), the output data changes (6) and OR returns high (7).

The input and output timing diagram above illustrate the sequence of control on the MJ2812HS. Note
that PL matches OR and IR matches PD in time, as though the signals were driving each other.

Fig.4 MJ2812HS timing diagram

Because the input ready signal is active low on the
MJ2812HS a peculiarity occurs when several devices are
placed end-to-end. When the second unit of two MJ2812HSs
fills up, the data out of the first is not dumped immediately.
That is, no shift out command occurs, so that the data last
written into the second device remains on the output of the
first until an empty location bubbles up from the output. The
net effect is that n MJ2812HSs connected end-to-end store
31n + 1 words (instead of 32n).

Flag Output

A flag output is available on the MJ2812HS to indicate
when the FIFO is approximately half full. Assuming the
memory is empty, the flag output will go high within 1us of
the 13th word being loaded into the memory (14 high-low
transitions on PL or 112 transitions on SL). Assuming a full
memory the flag output will go low within 1us of the 20th PD
or 160th SD high-low transition, i.e. when 13 words remainin
the memory.

Serial Input and Output
The MJ2812HS also has the ability to read or write serial bit

streams, rather than 8-bit words. The device then works like a
256 by 1-bit FIFO. A serial data stream can be loaded into the
device by using the serial load input and applying data to Do
input.

The SL signal operates just like the PL input, causing IR to
go high and low as the bits are entered. The data is simply
shifted across the 8-bit input register until 8 bits have been
entered; the 8 bits then fall through the register as though
they have been loaded in parallel. Following the 8th SL pulse,
IR will remain inactive if the FIFO is full.

A corresponding operation occurs on the output, with
clock pulses on SD causing successive bits of data to appear
on the Q7 output. OR moves high and low with SD exactly as
it does with PD. When 8 bits have been shifted out, the next
word appears at the output. If a PD command is applied after
the 8 bits on the outputs have been partially shifted out, the
remainder of the word is dumped and the new 8-bit word is
brought to the output. OR will stay low if the FIFO is empty.

When the serial input or output clock is used, the
corresponding parallel control line should be grounded and
when the PD or PL controls are used the corresponding
serial clocks should be grounded.
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Fig.5 Timing diagram

OPERATING NOTES

1. When the memory is empty the last word read will remain
on the outputs until the master reset is strobed or a new data
word falls through to the output. However, OR will remain
low, indicating data at the output is not valid.

2. When the output data changes as a result of a pulse on
PD, the OR signal always goes low before there is any
change in output data and always stays low until after the
new data has appeared on the outputs, so any time OR is
high, there is good, stable data on the outputs.

3. If PD is held high while the memory is emptied and a
word is written into the input, then that word will fall through
the memory to the output. OR will go high for one internal
cycle (at least tor+) and then will go back Icw again. The
stored word will remain on the outputs. If more words are
written into the FIFO, they will line up behind the first word
and will not appear on the outputs until PD has been brought
low.

4. When the master reset is brought low, the ccntrol
register and the outputs are cleared and the control logic is
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initialised. IR and OR go low. If PL is high when the master
reset goes high then IR will remain in the high state until PL is
brought low. If PL is low when the master reset is ended, then
iR will be low until PL goes high.

5. The output enable pin OE inhibits dump commands
while it is low and forces the Q outputs to a high impedance
state.

6. The serial load and dump lines should not be used for
interconnecting two FIFOs. Use the parallel interconnection
instead.

7. If less than eight bits have been shifted in using the serial
load command, a parallel load pulse will destroy the data in
the partially filled input register.

8. The IR and OR signals are provided to ensure that data is
written into, or read out of, the FIFO correctly. If the specified
minimum pulse widths, for PL, SL, PD or SD are not provided
after an IR or OR transition the memory may corruptand lock
out any further data input. The memory should be cleared to
restore normal operation.
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Semiconductors

MJ2841

64-WORD x 4-BIT FIRST-IN FIRST-OUT MEMORY

The MJ2841 is an asynchronous firstin first-out
memory stack, organized as 64 four-bit words. The device
accepts a four bit parallel word DD, under control of the
shift in (S1) input. Data entered into the FIFO immediately
ripples through the device to the outputs Q,sQ, Up to 64
words may be entered before any words are read from the
memory. The stored words line up at the output end in the
order in which they were written.

A read command on the shift out input (SO) causes the
next to the last word of data to move to the output and all
data shifts one place down the stack. Input ready (IR) and
output ready (OR) signals act as memory full and memory
empty flags and also provide the necessary pulses for inter-
connecting FIFO's to obtain deeper stacks.

Parallel expansion to wider words only requires that
rows jof FIFO’s be placed side by side. Reading and writing
operations are completely independent, so the device can
be used as a buffer between two digital machines
operating asynchronously and at widely differing clock
rates.

ABSOLUTE MAXIMUM RATINGS

Storage temperature -55°C to +125°C
Ambient operating temperature -10°C to +85°C
Lead temperature (soldering, 10s max.) 330°C

Voltage on any pin with respect to ground -0.3Vto+7V

00 —4-+f o~ a0
0y 2] H2. q,
62 WORD x 4 BIT

. MAIN REGISTER
02 2]
7

FIFO INPUT STAGE
FIFO OUTPUT STAGE

15
INPUT 2 fo SHIFT
™ meapy <] weut MAIN REGISTER Sureur our (59
(sh l:i:v 31 loaic CONTROL LOGIC LoGic |4 ouu;'::y' 1on)

[ ]
|

WASTER RESET (MR)

Fig.2 Block diagram

s A s L
g [150
sifs w108
Do 1[]0,
0,0 2[]q,
0,(Je na,
0,0 wfla,
ool Pw DG16
DP16

Fig.1 Pin connections (top view)

FEATURES

Single 5V Supply

1.75MHz Guaranteed Data Rate (Typically 4 MHz)
Pin Compatible with AM2841/Fairchild 3341
Asynchronous Buffer For Up To 64 Four Bit Words
Easily Expandable To Larger Buffers

MJ2841 FIFO OPERATION

The MJ2841 FIFO consists intemally of 64 four-bit data
registers and one 64-bit control register, as shown in the
logic block diagram. A ‘1’ in a bit of the control register
indicates that a four-bit data word is stored in the
corresponding data register. A ‘0’ in a bit of the control
register indicates that the corresponding data register does
not contain valid data. The control register directs the
movement of data through the data registers . Whenever
the nt bit of control register contains a ‘1’ and the (n+ 1)th
bit contains a ‘0", then a strobe is generated causing the
(n+1)th data register to read the contents of the nth data
register, simultaneously setting the (n+1)th control
reglster bit, so that the control flag moves with the data. In
this fashion, data in the data register moves down the stack
of data registers toward the output as long as there are
‘empty’ locations ahead of it. The fall through operation
stops when the data reaches a register n with a ‘1’ in the
(n+1)th control register bit, or the end of the register.

Data is initially loaded from the four data inputs DD, by
applying a low to high transition on the shift in (Sl) input. A
‘1" is placed in the first control register bit simultaneously.
The first control register bit Is returned, buffered, to the
input ready (IR) output, and this pin goes low indicating
that data has been entered into the first data register and
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the input is now ‘busy’ unable to accept more data. When
S| next goes low the fall-through process begins,
(assuming that at least the second location is empty). The
data in the first register is copied into the second and the
first control register bit is cleared. This causes IR to go high
indicating the inputs are available for another data word.

The data falling through the register stacks up at the
output end. At the output the last control register bit is
buffered and brought out as Output ready (OR). A high on
OR indicates there is a ‘1’ in the last control register bit and
therefore there is valid data on the four data outputs Q,Q,
An input signal, shift out (SO) is used to shift the data out
of the FIFO. A low to high transition on SO clears the last
register bit, causing OR to go low, indicating that the data
on the outputs may no longer be valid. When SO goes low,
the ‘0’ which is now present at the last register allows the
data in the next to last register position to move into the
last register position and on to the outputs. The ‘0’ in the
control register then ‘bubbles’ back towards the input as
the data shifts towards the output.

If the memory is emptied by reading out all the data,
then when the last word is being read out and SO goes
high, OR will go low as before, but when SO next goes low,
there is no data to move into the last location so OR
remains low until more data arrives at the output. Similarly,
when the memory is full, data written into the first location
will not shift into the second when Sl goes low, and IR will
remain low instead of returning to a high state.

The pairs of input and output control signals are
designed so that the SO input of one FIFO can be driven by
the IR output of another, and 'the OR output of the first
FIFO can drive the Sl input of the second, allowing simple
expansion of the FIFO to any depth. Wider buffers are

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

formed by allowing parallel rows of FIFQO's to operate
together. —

An over-riding master reset (MR) is used to reset all
control register bits and remove the data from the output
(i.e. reset the outputs to all low).

OPERATING NOTES

1. When the memory is empty the last word read will remain
on the outputs until the master reset is strobed or a new
data word falls through to the output. However OR will
remain low, indicating data at the output is not valid.

2. When the output data changes as a resuit of a pulse on
SO, the OR signal always goes low before there is any
change in output data and always stays low until after the
new data has appeared on the outputs, so anytime OR is
high, there is good, stable data on the outputs.

3. If SO is held high while the memory is empty and a word
is written into the input, then that word will fall through the
memory to the output. OR will go high for one internal
cycle (at least top+) and then will go back to low again. The
stored word will remain on the outputs. If more words are
written into the FIFO, they will line up behind the first word
and will not appear on the outputs until SO has been
brought low.

4. When the master reset is brought low, the control
register and the outputs are cleared. IR goes high and OR
goes low. If Sl is high when the master reset goes high then
the data on the inputs will be written into the memory and
IR will return to the low state until Sl is brought low. If Sl is
low when the master reset is ended, the IR will go high, but
the data on the inputs will not enter the memory until S|
goes high.

Supply voltage (V) =+5V £5%, Tomp = 0°C to +70°C  Typical Values atVee =5V and T, = +25°C

All voltages with respect to ground
Static Characteristics

Ly Value . -
Characteristic Symbol Min Typ. Max. Units Conditions
O/P high voltage Vor 2.7 3.2 v lon=-0.2mA
O/P low voltage Vou 0.2 0.5 \Y loo=2mMA
I/P high level Viu 25 %
IIP low level Vi 0.8 v
IIP leakage current e -5 +10 uA Vin=0Vor5V
Supply current lee 50 81 mA
Switching Characteristics
Characteristic Symbol Min. V:yI:'e Max Units Conditions
Max. S| or SO frequency fuax 1.75 4.4 MHz
Delay, Sl high to IR low tigt 50 120 ns
Delay, Sl low to IR high tip- 80 200 ns
Min. time Sl and IR both high tovt <25 45 ns
Min. time Sl and IR both low tov- <25 45 ns
Data release time tos: 45 110 ns
Data set-up time too 45 110 ns
Delay, SO high to OR low tort 80 190 ns
Delay, SO low to OR high tor- 120 290 ns
Ripple through time ter 25 7 us FIFO empty
Delay, OR low to data out ton 50 85 ns SO = low
Min. reset pulse width tmaw 20 50 ns
Delay, data out to OR high toa 0 35 ns SO = high
Input capacitance Cl 7 pF Any pin
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Semiconductors

PRELIMINARY INFORMATION

MV66030

64-WORD x 9-BIT FIRST-IN FIRST-OUT MEMORY

The MV66030 is an asynchronous first-in first-out memory,
organised as 64 9-bit words. The device accepts a 9-bit
parallel word, DO - D8, under control of the shift in (Sl) input.
Multiple devices can be used in parallel to satisfy wider data
requirements or can be cascaded to any depth to give more
words of storage. Data entered into the FIFO ripples through
the device to the outputs Q0 - Q8. Up to 64 words may be
entered before any words are read from the memory. The
stored words stack up at the output in the order in which they
were entered.

Activating the shift out control (SO) causes the next to the
last word of data to move to the output and all data shifts one
place down the stack. Input ready (IR) and output ready (OR)
signals respectively indicate that the device can accept new
data or that the output contains valid data. If the input ready
output remains inactive, the device is full. If the output ready
signal remains inactive, the device is empty.

Since reading and writing operations are completely
independent, the device can be used as a buffer between two
digital systems operating asynchronously and with widely
differing clock frequencies.

FEATURES

B 25MHz Guaranteed Data Rate when Cascaded
(MV66030-25)

B <200mW at 25MHz

B <55mW Standby

B Operating Temperature Range:

-40°C to +85°C Industrial
-55°C to +125°C Military

Single 5V Supply, +10% Tolerance
Tri-State Outputs

APPLICATIONS

Asynchronous Buffer between Digital Systems
I/O Formatting in DSP Systems

Video Time Base Correction

Printer Buffers

Disk or Tape Interfaces

ASSOCIATED PRODUCTS

MV65030 64 by 9, Tristate 35MHz, Stand-alone FIFO
MV66401/2/3/4 64 by 4/5, Bistate/Tristate Cascadable FIFOs
MV65401/2/3/4 64 by 4/5, Bistate/Tristate 35MHz
Stand-alone FIFOs

MV61901/2/3 1K by 9 FIFOs
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Fig.1 Pin connections - top view
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FIFO OPERATION

The MV66030 FIFO contain 64 nine bit data registers. Data
is initially loaded from the data inputs DO - D8 by applying a
low to high transition on the shift in (Sl) input. IR goes low
indicating that data has been entered into the first data
register and the input is now ‘busy’ unable to accept more
data. When Si next goes low the fall-through process begins,
(assuming that at least the second location is empty). The
data in the first register is copied into the second and the IR
goes high indicating the inputs are available for another data
word.

The data falling through the registers stacks up at the
output end. A high on OR indicates there is valid data on the
data outputs QO - Q8. A shift out (SO) can then be used to
shift the data out of the FIFO. A low to high transition on SO
causes OR to go low, indicating that the data on the outputs
may no longer be valid. When SO goes low, the data in the
next to last register position moves into the last register
position and on to the outputs. If the memory is emptied by
reading out all of the data, then, when the last word is being
read out and SO goes high, OR will go low as before. When
SO next goes low however, there is no data to move into the
last location so OR will remain low until more data is entered.
Similarly, when the memory is full, data written into the first
location will not shift into the second when SI goes low, and
IR will remain low instead of returning to a high state.

The data word can be extended in width by using more
than one FIFO as shown in Fig.10. The status flags must be
gated as shown to allow for possible delay variations
between devices.

The depth of the FIFO can be extended by tying the data

MV66030

ABSOLUTE MAXIMUM RATINGS

-0.5V to 7.0V
-0.9V to Vcc +0.9V

Supply voltage Vcc

Input voltage Vin (see Note 3)
DC voltage applied to output
when high impedance -0.5V to 7.0V
Clamp diode current per pin (see Note 2) +18mA
Storage temperature Ts -65°C to +150°C
Ambient temperature with power

applied Tamo -55°C to +125°C

Package power dissipation DP 450mW
DG 1000mW
LC 1000mW
HP 500mwW

NOTES

1. Exceeding these ratings may cause permanent damage.
Functional operation under these conditions is not implied.

2. Maximum dissipation or 1 second should not be exceeded, only
one output to be tested at any one time.

3. Input voltages more negative than -0.9V cause clamp diode
current to flow. The maximum negative voltage depends on the
source impedance:

RECOMMENDED OPERATING CONDITIONS

Supply voltage Vcc 5V £ 10%
Min. input high level ViH +2V
Max. input low level Vi +0.8V

Ambient temperature

outputs of one device to the data inputs of the next, as shown Industrial -40°C to 85°C
in Fig.10, the IR input of the receiving device is connected to Military -55°C to 125°C
SO pin of the sending device. Similarly the OR pin of the
sending device is connected to the SI pin of the receiving
device.
An overriding master reset {MR) is used to reset all control
register bits and remove the data from the output (i.e. reset
the output to all low).
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Under Recommended operating conditions
DC Characteristics
INDUSTRIAL
MILITARY
Characteristic Symbol | MV66030-10 | MV66030-25 Unit | Conditions
Min. | Max. | Min. | Max. | Min. | Max.
Output high level Vor 24 24 \Y
ViN = ViHor Vi, lon = -1mA
Output low level Vou 0.5 0.5 Vv
VIN = ViHor Vi, loo =8mA
Input leakage IiN -10 | +10| -10 +10 uA
ViIN = ViHor Vi
Output leakage GND < Vout < Vce loz -50 | +50 | -50 | +50 LA
Vce = Vee max.
Short circuit current los 80 80 mA | Note 2
Supply current lec 30 40 mA |Vcc = max.
Tamb = 85°C
ILoap = OmA
Standby current 10 10 mA |Vcc = max.
ILoao = OmA
All inputs at VL
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AC Characteristics - Using test circuit, except where stated.

B INDUSTRIAL
MILITARY
Characteristic Symbol | MV66030-10 | MV66030-25 Unit Condition
Min. | Max. | Min. | Max. | Min. | Max.

Maximum operating frequency fo 10 25 MHz |Note 4
SI HIGH time tPHsI 30 15 ns +85°C, 4.5V Note 11
S| LOW time teLsi 40 20 ns
Data setup to Si tssi 0 0 ns |Note 5
Data hold from SI thsi@ | 50 30 ns |Note 56

tHsi (o) | tPHsI +5 tPHSI +5 ns
Delay, SI HIGH to IR LOW toLir 30 18 ns | Note 10
Delay, SI LOW to IR HIGH toHIR 40 22 ns | Note 10
SO HIGH time tPHSO 30 12 ns | +85°C, 4.5V Note 11
SO LOW time tPLSO 40 20 ns
Delay, SO HIGH to OR LOW toLor 30 18 ns | Note 10
Delay, SO LOW to OR HIGH toHoR 40 22 ns | Note 10
Data setup to OR HIGH tsor -20 -15 ns
Data hold from SO LOW tHsO 10 8 ns
IR pulse HIGH tPiR 9 6 ns |-40°C, 5.5V Note 11
OR pulse HIGH tPoOR 10 7 ns }-40°C, 5.5V Note 11
Data setup to IR tsir 0 0 ns |Note 8
Data hold from IR tHIR 50 30 ns |Note 8
Bubble through time ter 2400 1200 ns
MR pulse width tPvR 60 50 ns |Note 9
MR HIGH to SI HIGH tosi 60 50 ns
MR LOW to OR LOW tooR 60 50 ns
MR LOW to IR HIGH tom 60 50 ns
MR LOW to output LOW tizmR 60 50 ns |Note7
Output valid from OE LOW tooe 60 40 ns
Output HIGH-Z from OE HIGH tHzoE 60 40 ns

NOTES

4, 1/fo>teus + torir, 1/fo > teHso + tDHOR.

5. tssiand trsiapply when memory is not full

6. Hold time is the lesser of the two parameters (a) and (b).

7. Al data outputs will be at LOW level after reset goes high until data is entered into the FIFO
8. These times apply when the device is full and Sl is held high.

9. For cascade applications, temr must be double that specified.

10. Under cascade conditions.

11

OUTPUT

vce

410

GND

TEST
POINT

30p
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Fig.3 Test circuit

. Plessey devices are guaranteed to cascade at 25MHz (under typical operating conditions tesi= 10ns, tror = 13ns, terso = 8ns, teir=12ns).
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FIFOs are expandable in depth and width. However, in forming wider words two external gates are required to generate
composite input and Output Ready flags. This need is due to the variation of delays of the FIFOs.

OUTPUT ENABLE
R OFE so R OE so IR OE so
SHIFT OUT
] OR S| OR si OR
T Do Qo ' Do Qo | Do Qo LT
| | | |
| | | |
| | | |
—0g Qg Dg Qg Dg Qgl—
MR MR MR
wt‘:gl:aposnz T { {
T READY
: P 2 COMPOSITE
‘——C}: R OE sob———R OF so R OE so OUTPUT READY
H] OR ] OR si OR II }
1—4 Do Qo | Do Qo , Do Qo —‘
I I | |
I | | |
| | | |
—0g Qg Dg Qg Ds Qg
MR MR MR
il b b
-y Py
IR OE so IR OE soO IR OE so
SHIFT IN
] OR S| OR ] OR
71Pe Qo | Dy Qg l Do Qo I
| | | |
I | | |
| | | |
—{Ps Qg Dg Qg Dg Qg
MR MR MR
T I i R
Fig.10 192 x 27 application
USER NOTES

1. When the memory is empty the last word read will remain
on the outputs until the master reset is strobed or a new data
word falls through to the output. However, OR will remain
LOW, indicating data at the output is not valid.

2. When the output changes as a result of a pulse on SO,
the OR signal always goes LOW before there is any change
in output data.

3. If SO is held HIGH while the memory is empty and a word
is written into the input, that word will ripple through the
memory to the output. OR will go HIGH for one internal cycle
(tror) and then go back LOW again. The stored word will
remain on the outputs. If more words are written into the

FIFO, they will line up behind the first word and will not
appear on the outputs until SO has been brought LOW.

4. When the master reset is brought LOW, the outputs are
cleared to LOW, IR goes HIGH and OR goes LOW. If Si is
HIGH when the master reset goes HIGH then the data on the
inputs will be written into the memory and IR will return to the
LOW state until Si is brought LOW. If Sl is LOW when the
master reset is ended, the IR will go HIGH, but the data on the
inputs will not enter the memory until SI goes HIGH.

5. All Plessey MVB66XXX FIFO's will cascade with other
MVB6XXX devices, but may not cascade with pin compatible
devices from other manufacturers.
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TYPICAL CHARACTERISTICS
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ORDERING INFORMATION

Industrial Military

MV66030-10 BO DG (Industrial - Ceramic DIL package) MV66030 A0 DG (Military - Ceramic DIL package)
MV66030-25 BO DG (Industrial - Ceramic DIL package) MV66030 A0 LC (Military - LCC package)
MV66030-10 BO DP (Industrial - Plastic DIL package)

i Call for availability on High Reliability parts and
MV66030-25 B0 DP (Industrial - Plastic DIL package) L S%Bcvzlcfeelr%;n igh Reliability parts an

MV66030-10 BO LC (Industrial - LCC package)
MV66030-25 B0 LC (Industrial - LCC package)
MV66030-10 BO HP (Industrial - Quad package)
MV66030-25 BO HP (Industrial - Quad package)
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Semiconductors PRELIMINARY INFORMATION

MV65030

64-WORD x 9-BIT FIRST-IN FIRST-OUT MEMORY

(SUPERSEDES MARCH 1987 EDITION)

Thg MV65030 is an asynchronous first-in first-out memory,
organised as 64 9-bit words. The device accepts a 9-bit o
parallel word, DO - D8, under control of the shift in (S) input. ano (11 28[] vee
Multiple devices can be used in parallel to satisfy wider data owo ]2 P
rquarements. Data entered into the FIFO ripples through the
device to the outputs QO - Q8. Up to 64 words may be entered LIE %150
before any words are read from the memory. The stored sif]a 25[]or
words stack up at the output in the order in which they were E8585838

no[]s5 24{] 00
entered.

Activating the shift out control (SO) causes the next to the LI 23] ,% ::
last word of data to move to the output and all data shifts one o MV65030 a Ve 0|28 L]
p_lace down the stack. Input ready (IR) and output ready (OR) 27 2o oNpplt  MV65030 3
signals respectively indicate that the device can accept new "8 a[]as GND GND
data or that the output contains valid data. If the input ready va]o 200 R 08
output remains inactive, the device is full. If the output ready s o
signal remains inactive, the device is empty. Bsgj10 19105 ARAaivataial upe

Since reading and writing operations are completely o[]11 18[]0s eeeesees
independent, the device can be used as a buffer between two
digital systems operating asynchronously and with widely o2 wpw LC28, HP28
differing clock frequencies. os[]13 16[] 08

ono[]14 15[] o€
B 35MHz Guaranteed Data Rate, 40MHz Typical DG28, DP28
(MV65030-35)
B <200mW at 40MHz Fig.1 Pin connections - top view
B < 55mW Standby
B Operating Temperature Range:
-40°C to +85°C Industrial
-55°C to +125°C Military
B  Single 5V Supply, +10% Tolerance 5
B  Tri-State Outputs r———————- —777
Do<’>——1 —<|: Q
APPLICATIONS D10 ] - ol
gzo—— — 62 — —o0 Q2
- 30— — — —o Q3
B  Asynchronous Buffer between Digital Systems YT LY N Ry ) S LS D
B /O Formatting in DSP Systems Dy oo I by DA
. . X D7 O—= — H—1 —O 0'61
M Vvideo Time Base Correction DgO—= - ] o as
B Printer Buffers ! !
B Disk or Tape Interfaces } }
IR O l«—OSO
INPUT MAIN OUTPUT
s,é_,‘ CONTROL [~ coNTROL =1 conTRoL ——<'>oa
ASSOCIATED PRODUCTS I T T T |
MV65401/2/3/4 64 by 4/5, Bistate/Tristate Stand-alone L_ l
FIFOs [ — __.____l
MV66401/2/3/4 64 by 4/5, Bistate/Tristate Cascadable FIFOs MR
MV66030 64 by 9, Tristate Cascadable FIFO
MV61901/2/3 1K by 9 FIFOs Fig.2 Block diagram
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MV65030

FIFO OPERATION

The MV65030 FIFO contain 64 nine bit data registers. Data
is initially loaded from the data inputs DO - D8 by applying a
low to high transition on the shift in (SI) input. IR goes low
indicating that data has been entered into the first data
register and the input is now ‘busy’ unable to accept more
data. When Sl next goes low the fall-through process begins,
(assuming that at least the second location is empty). The
data in the first register is copied into the second and the IR
goes high indicating the inputs are available for another data
word.

The data falling through the registers stacks up at the
output end. A high on OR indicates there is valid data on the
data outputs QO - Q8. A shift out (SO) can then be used to
shift the data out of the FIFO. A low to high transition on SO
causes OR to go low, indicating that the data on the outputs
may no longer be valid. When SO goes low, the data in the
next to last register position moves into the last register
position and on to the outputs. If the memory is emptied by
reading out all of the data, then, when the last word is being
read out and SO goes high, OR will go low as before. When
SO next goes low however, there is no data to move into the
last location so OR will remain low until more data is entered.
Similarly, when the memory is full, data written into the first
location will not shift into the second when SI goes low, and
IR will remain low instead of returning to a high state.

The data word can be extended in width by using more

ABSOLUTE MAXIMUM RATINGS

-0.5Vto 7.0V
-0.9V to Vcc +0.9V

Supply voltage Vcc

Input voltage VN (see Note 3)
DC voltage applied to output
when high impedance -0.5V to 7.0V
Clamp diode current per pin (see Note 2) +18mA
Storage temperature Ts -65°C to +150°C
Ambient temperature with power

applied Tamo -55°C to +125°C

Package power dissipation DP 450mwW
DG 1000mW
LC 1000mW
HP 500mwW

NOTES

1. Exceeding these ratings may cause permanent damage.
Functional operation under these conditions is not implied.

2. Maximum dissipation or 1 second should not be exceeded, only
one output to be tested at any one time

3. Input voltages more negative than -0.9V cause clamp diode
current to flow. The maximum negative voltage depends on the
source impedance.

RECOMMENDED OPERATING CONDITIONS

than one FIFO as shown in Fig.10. The status flags must be Supply voltage Vcc 5V + 10%
gated as shown to allow for possible delay variations Min. input high level Vi +2Vv
between devices. . Max. input low level ViL +0.8V
An overriding master reset (MR) is used to reset all control Ambient temperature
register bits and remove the data from the output (i.e. reset Industrial -40°C to 85°C
the output to all low). Military -55°C to 125°C
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Under Recommended operating conditions
DC Characteristics
INDUSTRIAL
MILITARY
Characteristic Symbol | MV65030-25 | MV65030-35 Unit Conditions
Min. | Max. | Min. | Max. | Min. | Max.
Output high level VoH 24 24 \
VIN = ViHor Vi, lon = -1mA
Output low level Vou 05 05 \
VIN = ViHor Vi, loo = 8mA
Input leakage IiN -10 | +10 | -10 | +10 uA
ViIN = ViHor Viu
Output leakage GND < Vout < Vce loz -50 | +50 | -50 | +50 uA
Vce = Vee max.
Short circuit current los 80 mA | Note 2
Supply current lcc 30 40 mA | Vcc = max.
Tamp = 85°C
lLoap = OmA
Standby current 10 Vcec = max.
lLoap = OmMA
All inputs at Vi
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AC Characteristics - Using test circuit

MV65030

INDUSTRIAL
MILITARY
Characteristic Symbol | MV65030-25 | MV65030-35 Unit Condition
Min. [Max. | Min. |Max. | Min. | Max.
Maximum operating frequency fo 25 35 MHz | Note 4
S| HIGH time tPHS! 15 10 ns
SI LOW time teLsi 20 15 ns
Data setup to S tssi 0 0 ns |Note5
Data hold from S| tHs! (a) 30 20 ns | Note 56
tHsI (b) | tPHSI +5 tPHSI +5 ns
Delay, SI HIGH to IR LOW touR 21 15 ns
Delay, SI LOW to IR HIGH toHR 25 18 ns
SO HIGH time trHso 15 8 ns
SO LOW time teLso 20 15 ns
Delay, SO HIGH to OR LOW toLor 21 15 ns
Delay, SO LOW to OR HIGH toHoR 25 20 ns
Data setup to OR HIGH tsor -15 -12 ns
Data hold from SO LOW tHso 8 5 ns
Bubble through time ter 1200 1000 ns
MR pulse width temR 50 30 ns
MR HIGH to SI HIGH tosi 50 30 ns
MR LOW to OR LOW toor 50 30 ns
MR LOW to IR HIGH tor 50 30 ns
MR LOW to output LOW tLzvR 50 30 ns |Note7
Output valid from OE LOW tooe 40 28 ns
Output HIGH-Z from OE HIGH tHzoE 40 28 ns
NOTES
4. 1/fo >tewsi+ towr 1/fo >teHso + tDHOR.
5 tssrand tws apply when memory is not full
6. Hold time is the lesser of the two parameters (a) and (b)
7. All data outputs will be at LOW level after reset goes high until data is entered into the FIFO
vce
434
ouTPUT pesT
410 30p
GND
Fig.3 Test circuit
OUTPUT ENABLE % 51
'Hzos——j r— Jooe
HI-Z
DATA OUT VALID }L { VALID

Fig.4 Output enable timing
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MV65030

PMR

MASTER RESET _—\_—7[

| o -
| hl
INPUT READY . /——\_—
| tbor l
|
OUTPUT READY
tDs! —
38 —
SHIFT IN [
L 'WzZMR ,
— iy
DATA OUT \

Fig.5 Master reset timing

SHIFT our_/—\ SHIFTIN ﬂ

BT BT
1
INPUT READY % OUTPUT READY %
Fig.6 Bubble through time - device full Fig.7 Fall through time - device empty
L 1/fo \ 1/fo .
[ =
| 1
SHIFT IN f—\—]}[—\ % \
L tPHSI 1 tpLSI

‘ {DHIR
~ hl
INPUT READY
tHSI tDLIR

o XX
J L—'ssn

Fig.8 Switching waveforms - Data In timing
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MV65030

1/fo

-l

SHIFT OUT %r x % NK % \

|

i B, _4[

OUTPUT READY

L e
N_ /T o/

|

'DHOR

Fig.9 Switching waveforms - Data Out timing
OUTPUT ENABLE
COMPOSITE
INPUT READY popp sy
£
IR so|— IR OE so
SI OR|— S| OR
Do—Do aol—ag| |D18—{D0 Qol—a1s

| | I I | |
| | | | | |
I I I | [ I
! | I | | |
| | | | | |

Ds D Qg|—Q47] [D26—Ds __ Qgl—Q2

MR OUTPUT READY
SHIFT IN Cf COMPOSITE
------ - =D
MR
Fig.10 64 x 27 application
USER NOTES

1.  When the memory is empty the last word read will remain
on the outputs until the master reset is strobed or a new data
word falls through to the output. However, OR will remain
LOW, indicating data at the output is not valid.

2. When the output changes as a result of a pulse on SO,
the OR signal always goes LOW before there is any change

in output data.

3. £SO is held HIGH while the memory is empty and a word
is written into the input, that word will ripple through the
memory to the output. OR will go HIGH for one internal cycle
and then go back LOW again. The stored word will remain on

the outputs. If more words are written into the FIFO, they will
line up behind the first word and will not appear on the
outputs until SO has been brought LOW.

4. When the master reset is brought LOW, the outputs are
cleared to LOW, IR goes HIGH and OR goes LOW. If Sl is
HIGH when the master reset goes HIGH then the data on the
inputs will be written into the memory and IR will return to the
LOW state until SI is brought LOW. If St is LOW when the
master reset is ended, the IR will go HIGH, but the data on the
inputs will not enter the memory until SI goes HIGH.
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MV65030
TYPICAL CHARACTERISTICS

vce =5.0v
\Tnmb = 25°C

Vee = 5.5V
VIN = 5.0V
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Fig.11 Normalised supply current
vs. supply voltage
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Fig.12 Normalised supply current
vs. ambient temperature
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25 85 0 1.0 20 3.0 4.0
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Fig.13 Output source current
vs. output voltage
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SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)

Fig.14 Normalised frequency
vs. supply voltage

1.25

Fig.15 Normalised frequency
vs. ambient temperature

Fig.16 Output sink current
vs. output voltage
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e

0.25

// Tamb =25°C
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Fig.17 Normalised Icc

ORDERING INFORMATION

Industrial

MV65030-25 BO DG (Industrial - Ceramic DIL package)
MV65030-35 BO DG (Industrial - Ceramic DIL package)
MV65030-25 BO DP (Industrial - Plastic DIL package)
MV65030-35 BO DP (Industrial - Plastic DIL package)
MV65030-25 BO LC (Industrial - LCC package)
MV65030-35 BO LC (Industrial - LCC package)
MV65030-25 BO HP (Industrial - Quad package)
MV65030-35 BO HP (Industrial - Quad package)
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vs. frequency

Military
Call for availability on High Reliability parts and
MIL 883C screening.

MV65030 A0 DG (Military - Ceramic DIL package)
MV65030 A0 LC (Military - LCC package)



I I'ESSEY PRELIMINARY INFORMATION
w Semiconductors — E———
64-WORD x 4/5-BIT FIRST-IN FIRST-OUT MEMORIES

The MV66401/2/3/4 are asynchronous first-in first-out
memories, organised as 64 by 4 or 5-bit words. Each device ey ~ 8P ve
accepts a 4/5-bit parallel word, DO - D4, under control of the o PR <
shift in (SI) input. Multiple devices can be used to satisfy w2 17hs0 preg el 16 vee
wider data requirements. Data entered into the FIFO ripples sif]3 16[] on w2 15[ so
through the device to the outputs Q0 - Q4. Up to 64 words o0l 5D
may be entered before any words are read from the memory. o {4 MVE6402 si3 14[J 08
The stored words stack up at the output in the order in which n(]s Mveeaod 14 [ o %04 pmvesaot 131 2
they were entered. o2(6 130w MV66403

Activating the shift out control (SO) causes the next to the 0 s 12fla
last word of data to move to the output and all data shifts one D:q 7 120 02(]6 1o
place down the stack. Input ready (IR) and output ready (OR) i) 10
signals respectively indicate that the device can accept new _ os 7 1opa
data or that the output contains valid data. If the input ready oo [jo 10{IMR ono []8 sl WR
output remains inactive, the device is full. If the output ready
signal remains inactive, the device is empty. DG18, DP18 DG16. DP16

Since reading and writing operations are completely
independent, the device can be used as a buffer between two
digital systems operating asynchronously and with widely
differing clock frequencies.

The MV66401/2 are respectively four and five bit devices
with TTL compatible outputs. The MV66403/4 have the
additional feature of tri-state outputs.

B 25MHz Guaranteed Data Rate when Cascaded
(MV66401/2/3/4-25)

B <200mW at 25MHz
B < 55mW Standby
B Operating Temperature Range:

-40°C to +85°C Industrial

-55°C to +125°C Military
B Single 5V Supply, £10% Tolerance
B Tri-State Outputs on the MV66403/4

ION

APPLICATIONS o (l)_. e —Reg;ﬁ;ks— R%%nggn i
B Asynchronous Buffer between Digital Systems 03 (l)__ || || | Lo,
@ /O Formatting in DSP Systems bae | | | Lo
B Video Time Base Correction 24 | Sz
B Printer Buffers [ l

isk or Tape Interfaces I
W DiskorTep ST Neur | 1 man L} outeur (=9SO

R T__ CONTROL CONTROL CONTROL __T oR

ASSOCIATED PRODUCTS T T j
MV65401/2/3/4 64 by 4/5, Bistate/Tristate Stand-alone I I
FIFOs ———— —— — _.._____J
MV66030 64 by 9, Tristate Cascadable FIFO WR
MV65030 64 by 9, Tristate Stand-alone FIFO

MV61901/2/3 1K by 9 FIFOs . .
Fig.2 Block diagram
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MV66401/2/3/4

FIFO OPERATION

The MV66401/2/3/4 FIFOs contain 64 four or five bit data
registers. Data is initially loaded from the data inputs DO - D4
by applying a low to high transition on the shiftin (Sl) input.
IR goes low indicating that data has been entered into the
first data register and the input is now ‘busy’ unable to accept
more data. When S| next goes low the fall-through process
begins, (assuming that at least the second location is empty).
The data in the first register is copied into the second and the
IR goes high indicating the inputs are available for another
data word.

The data falling through the registers stacks up at the
output end. A high on OR indicates there is valid data on the
data outputs QO - Q4. A shift out (SO) can then be used to
shift the data out of the FIFO. A low to high transition on SO
causes OR to go low, indicating that the data on the outputs
may no longer be valid. When SO goes low, the data in the
next to last register position moves into the last register
position and on to the outputs. If the memory is emptied by
reading out all of the data, then, when the last word is being
read out and SO goes high, OR will go low as before. When
SO next goes low however, there is no data to move into the
last location so OR will remain low until more data is entered.
Similarly, when the memory is full, data written into the first
location will not shift into the second when Sl goes low, and
IR will remain low instead of returning to a high state.

The data word can be extended in width by using more
than one FIFO as shown in Fig.10. The status flags must be
gated as shown to allow for possible delay variations
between devices.

The depth of the FIFO can be extended by tying the data
outputs of one device to the data inputs of the next, as shown
in Fig.11. The IR input of the receiving device is connected to

ABSOLUTE MAXIMUM RATINGS

-0.5V to 7.0V
-0.9V to Vcc +0.9V

Supply voltage Vcc

Input voltage Vin (see Note 3)
DC voltage applied to output
when high impedance -0.5V to 7.0V
Clamp diode current per pin (see Note 2) +18mA
Storage temperature Ts -65°C to +150°C
Ambient temperature with power

applied Tamb -5§5°C to +125°C
Package power dissipation DP 450mwW
DG 1000mwW
LC 1000mwW

NOTES

1. Exceeding these ratings may cause permanent damage
Functional operation under these conditions is not implied

2. Maximum dissipation or 1 second should not be exceeded. only
one output to be tested at any one time.

3. Input voltages more negative than -0.9V cause clamp diode
current to flow. The maximum negative voltage depends on the
source impedance

RECOMMENDED OPERATING CONDITIONS

Supply voltage Vcc 5V + 10%
Min. input high level ViH +2Vv
Max. input low level Vic +0.8V

Ambient temperature

the SO pin of the sending device. Similarly the OR pin of the Industrial -40°C to 85°C
sending device is connected to the SI pin of the receiving Military -55°C to 125°C
device.
An overriding master reset (MR) is used to reset all control
register bits and remove the data from the output (i.e. reset
the output to all low).
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Under Recommended operating conditions
DC Characteristics
INDUSTRIAL
MILITARY
Characteristic Symbol | MV6640X-10 | MV6640X-25 Unit | Conditions
Min. |Max. | Min. | Max.| Min. | Max.
Output high level VoH 24 24 \Y
ViN = ViHor Vi, lon = -1mA
Output low level Vou 05 0.5 Vv
ViIN = Vinor Vi, loo =8mA
Input leakage N -10 +10| -10 +10 UA
ViN = ViHor Vi
Output leakage GND < Vout < Vce loz -50 +50 | -50 +50 uA
Vce = Vee max.
Short circuit current los 80 80 mA |Note 2
Supply current lce 30 40 mA |Vcc = max.
Tamp = 85°C
ILoap = OmA
Standby current 10 10 mA [Vcc = max.
ILoap = OmMA
All inputs at Vi

178



AC Characteristics - Using test circuit, except where stated.

MV66401/2/3/4

INDUSTRIAL
MILITARY
Characteristic Symbol | MV6640X-10 | MV6640X-25 Unit Condition
Min. [Max. | Min. | Max. | Min. | Max.
Maximum operating frequency fo 10 MHz [Note 4
Sl HIGH time teHsI 30 ns |+85°C, 4.5V Note 11
SI LOW time teLsi 40 20 ns
Data setup to Sl tssi 0 0 ns |Note 5
Data hold from Sl tHs! (a) 50 30 ns |Note 56
tHsI (b) | tPHSI -5 tPHsI -5 ns
Delay, SI HIGH to IR LOW tour 30 18 ns |Note 10
Delay, SI LOW to IR HIGH toHIR 40 22 ns |Note 10
SO HIGH time tPHSO 30 12 ns |+85°C, 4.5V Note 11
SO LOW time teLso 40 20 ns
Delay, SO HIGH to OR LOW toLor 30 18 ns |Note 10
Delay, SO LOW to OR HIGH toHOR 40 22 ns |Note 10
Data setup to OR HIGH tsor -20 -15 ns
Data hold from SO LOW tHso 10 8 ns
IR pulse HIGH tPiR 9 6 ns |-40°C, 5.5V Note 11
OR pulse HIGH tPoR 10 7 ns |-40°C, 5.5V Note 11
Data setup to IR tsir 0 0 ns |Note 8
Data hold from IR tHIR 50 30 ns |Note 8
Bubble through time ter 2400 1200 ns
MR pulse width temr 60 50 ns |Note 9
MR HIGH to SI HIGH tosi 60 50 ns
MR LOW to OR LOW toor 60 50 ns
MR LOW to IR HIGH tom 60 50 ns
MR LOW to output LOW tLzmR 60 50 ns |Note7
Output valid from OE LOW tooe 60 40 ns
Output HIGH-Z from OE HIGH tHzoe 60 40 ns
NOTES
4. 1/fo>tersi+ tona, 1/fo > terHso + tDHOR.
5. tssiand tnsi apply when memory is not full.
6. Hold time is the lesser of the two parameters (a) and (b).
7. All data outputs will be at LOW level after reset goes high until data is entered into the FIFO
8. These times apply when the device is full and Sl is held high
9. For cascade applications, tevs must be doubie that specified.
10. Under cascade conditions.
11. Plessey devices are guaranteed to cascade at 25MHz (under typical operating conditions texs = 10ns, tror= 13ns, terso = 8ns, teir= 12ns)

OUTPUT

vcc
434
TEST
POINT
410 30p
GND

Fig.3 Test circuit
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MV66401/2/3/4

OUTPUT ENABLE 7( SK
tHZOE 4—‘ l-— [A—‘

X HI-Z £
DATA OUT VALID £ % VALID

Fig.4 Output enable timing

tPMR

MASTER RESETM

| tom ,
—
INPUT READY ‘ m__
| toom l
T
OUTPUT READY
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Fig.5 Master reset timing
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] tPIR
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—

Fig.6 Data Out to Data In bubble through time
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MV66401/2/3/4

SHIFT OUT / l \

BT

' i
OUTPUT READY

YXHXXXXX K XXX XXX -
DATA OUT |
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Fig.7 Data In to Data Out fall through time

_ 1/to ) 1/to

L tPHSI l 1PLS| _] tDHIR
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Fig.8 Switching waveforms - Data In timing
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Fig.9 Switching waveforms - Data Out timing
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MV66401/2/3/4

OUTPUT ENABLE
(MV66404 ONLY)
COMPOSITE
INPUT READY SHIFT OUT
S el Sol
IR OE soO IR OE sol— IR OE so
S| OR sl ORF—— S| OR
Do —Do Qo[—Qo Ds— Do Qof—as| (D10—Do Qof—Q10
D1—D1 Q1—Q1 De—D1 Q1—Q6 D11—{D1 A1 —Q1
D2—D2 Q2—Q2 D7—|D2 Q2 L~O7 D12—D2 Q2f—Q12
D3—{D3 Q3f—Q3 Dg—{D3 Q3{—Qg| [D13—D3 Q3[—Q13
D4a—Da __ Q4—Q4 Dg—Da __  Q4}—Qg| |D14—{Da __ Qa|—Q1a
L "(';“ MR OUTPUT READY
SHIFT IN COMPOSITE
MR
Fig.10 64 x 15 application (MV66402/MV66404)
OUTPUT ENABLE
l (MV66404 ONLY)
INPUTREADY =——R ~ OE SO IR OF  §0|=——— SHIFT OUT
SHIFT IN ———es| OR ] ORf———= OUTPUT READY
Do Do Qo Do Qo Qo
D1 D1 Q1 D1 Q1 Q4
D2 D2 Q2 D2 Q2 Q2
D3 D3 Q3 D3 Q3 Q3
D4 D4 _ Q4 D4 — Q4 Q4
MR MR
[ m
Fig.11 128 by 5 application (MV66402/MV66404)
USER NOTES

1. When the memory is empty the last word read will remain
on the outputs until the master reset is strobed or a new data
word falls through to the output. However, OR will remain
LOW, indicating data at the output is not valid.

2. When the output changes as a result of a pulse on SO,
the OR signal always goes LOW before there is any change
in output data.

3. 1f SO is held HIGH while the memory is empty and a word
is written into the input, that word will ripple through the
memory to the output. OR will go HIGH for one internal cycle
(tror) and then go back LOW again. The stored word will
remain on the outputs. If more words are written into the
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FIFO, they will line up behind the first word and will not
appear on the outputs until SO has been brought LOW.

4. When the master reset is brought LOW, the outputs are
cleared to LOW, IR goes HIGH and OR goes LOW. If Sl is
HIGH when the master reset goes HIGH then the data on the
inputs will be written into the memory and IR will return to the
LOW state until Sl is brought LOW. If Sl is LOW when the
master reset is ended, the IR will go HIGH, but the data on the
inputs will not enter the memory until SI goes HIGH.

5. All Plessey MV66XXX FIFO's will cascade with other
MVB6XXX devices, but may not cascade with pin compatible
devices from other manufacturers.




TYPICAL CHARACTERISTICS

MV66401/2/3/4
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ORDERING INFORMATION

Industrial

MV66401-10 BO DG (Industrial - Ceramic DIL package)
MV66401-25 BO DG (Industrial - Ceramic DIL package)
MV66402-10 BO DG (Industrial - Ceramic DIL package)
MV66402-25 BO DG (Industrial - Ceramic DIL package)
MV66403-10 BO DG (Industrial - Ceramic DIL package)
MV66403-25 BO DG (Industrial - Ceramic DIL package)
MV66404-10 BO DG (Industrial - Ceramic DIL package)
MV66404-25 B0 DG (Industrial - Ceramic DIL package)
MV66401-10 BO DP (Industrial - Plastic DIL package)
MV66401-25 BO DP (Industrial - Plastic DIL package)
MV66402-10 BO DP (Industrial - Plastic DIL package)
MV66402-25 BO DP (Industrial - Plastic DIL package)
MV66403-10 BO DP (Industrial - Plastic DIL package)
MV66403-25 BO DP (Industrial - Plastic DIL package)
MV66404-10 BO DP (Industrial - Plastic DIL package)
MV66404-25 BO DP (Industrial - Plastic DIL package)
MV66401-10 BO LC (Industrial - LCC package)
MV66401-25 BO LC (Industrial - LCC package)

FREQUENCY (MHz)

MV66402-10 BO LC (Industrial - LCC package)
MV66402-25 BO LC (Industrial - LCC package)
MV66403-10 B0 LC (Industrial - LCC package)
MV66403-25 B0 LC (Industrial - LCC package)
MV66404-10 BO LC (Industrial - LCC package)
MV66404-25 BO LC (Industrial - LCC package)
Military
MV66401 A0 DG (Military - Ceramic DIL package)
MV66402 A0 DG (Military - Ceramic DIL package)
MV66403 A0 DG (Military - Ceramic DIL package)
MV66404 A0 DG (Military - Ceramic DIL package)
MV66401 A0 LC (Military - LCC package)
MV66402 A0 LC (Military - LCC package)
MV66403 A0 LC (Military - LCC package)
MV66404 A0 LC (Military - LCC package)
Call for availability on High Reliability parts and
MIL 883C screening.
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PRELIIVlINARY INFORMATION

MV65401/2/3/4
64-WORD x 4/5-BIT FIRST-IN FIRST-OUT MEMORIES
(SUPERSEDES MARCH 1987 EDITION)

The MV65401/2/3/4 are asynchronous first-in first-out
memories, organised as 64 by 4 or 5-bit words. Each device
accepts a 4/5-bit parallel word, DO - D4, under control of the
shift in (Sl) input. Multiple devices can be used to satisfy
wider data requirements. Data entered into the FIFO ripples
through the device to the outputs QO - Q4. Up to 64 words
may be entered before any words are read from the memory.
The stored words stack up at the output in the order in which
they were entered.

Activating the shift out control (SO) causes the next to the
last word of data to move to the output and all data shifts one
place down the stack. Input ready (IR) and output ready (OR)
signals respectively indicate that the device can accept new
data or that the output contains valid data. If the input ready
output remains inactive, the device is full. If the output ready
signal remains inactive, the device is empty.

Since reading and writing operations are completely
independent, the device can be used as a buffer between two
digital systems operating asynchronously and with widely
differing clock frequencies.

The MV65401/2 are respectively four and five bit devices
with TTL compatible outputs. The MV65403/4 have the
additional feature of tri-state outputs.

35MHz Guaranteed Data Rate, 40MHz Typical
(MV65401/2/3/4-35)

< 200mW at 40MHz
< 55mW Standby

Operating Temperature Range:
-40°C to +85°C Industrial
-55°C to +125°C Military
Single 5V Supply, £10% Tolerance
Tri-State Outputs on the MV65403/4

APPLICATIONS

Asynchronous Buffer between Digital Systems
I/O Formatting in DSP Systems
Video Time Base Correction

ASSOCIATED PRODUCTS

MV66401/2/3/4 64 by 4/5, Bistate/Tristate Cascadable FIFOs
MV66030 64 by 9, Tristate Cascadable FIFO

MV65030 64 by 9, Tristate Stand-alone FIFO

MV61901/2/3 1K by 9 FIFOs
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FIFO OPERATION

The MV65401/2/3/4 FIFOs contain 64 four or five bit data
registers. Data is initially loaded from the data inputs DO - D4
by applying a low to high transition on the shift in (SI) input.
IR goes low indicating that data has been entered into the
first data register and the input is now ‘busy' unable to accept
more data. When SI next goes low the fall-through process
begins, (assuming that at least the second location is empty).
The data in the first register is copied into the second and the
IR goes high indicating the inputs are available for another
data word.

The data falling through the registers stacks up at the
output end. A high on OR indicates there is valid data on the
data outputs QO - Q4. A shift out (SO) can then be used to
shift the data out of the FIFO. A low to high transition on SO
causes OR to go low, indicating that the data on the outputs
may no longer be valid. When SO goes low, the data in the
next to last register position moves into the last register
position and on to the outputs. If the memory is emptied by
reading out all of the data, then, when the last word is being
read out and SO goes high, OR will go low as before. When
SO next goes low however, there is no data to move into the
last location so OR will remain low until more data is entered.
Similarly, when the memory is full, data written into the first
location will not shift into the second when Si goes low, and
IR will remain low instead of returning to a high state.

The data word can be extended in width by using more
than one FIFO as shown in Fig.10. The status flags must be
gated as shown to allow for possible delay variations
between devices. .

An overriding master reset (MR) is used to reset all control

MV65401/2/3/4

ABSOLUTE MAXIMUM RATINGS

-0.5V to 7.0V
-0.9V to Vcc +0.9V

Supply voltage Vce

Input voltage Vin (see Note 3)
DC voltage applied to output
when high impedance -0.5V to 7.0V
Clamp diode current per pin (see Note 2) +18mA
Storage temperature Ts -65°C to +150°C
Ambient temperature with power

applied Tamb -55°C to +125°C
Package power dissipation DP 450mwW
DG 1000mW
LC 1000mwW

NOTES

1. Exceeding these ratings may cause permanent damage.
Functional operaton under these conditions is not implied

2. Maximum dissipation or 1 second should not be exceeded, only
one output to be tested at any one time.

3. Input voltages more negative than -0.9V cause clamp diode
current to flow. The maximum negative voltage depends on the
source impedance.

RECOMMENDED OPERATING CONDITIONS

Supply voltage Vcc 5V £+ 10%
Min. input high level Vi1 +2V
Max. input low level Vit +0.8V

Ambient temperature

register bits and remove the data from the output (i.e. reset Industrial -40°C to 85°C
the output to all low). Military -55°C to 125°C
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Under Recommended operating conditions
DC Characteristics
INDUSTRIAL
MILITARY
Characteristic Symbol | MV6540X-25 | MVE540X-35 Unit | Conditions
Min. [Max.{ Min. [ Max. | Min. | Max.
Output high level Von 24 24 Vv
VIN = ViHor Vi, lon = -1mA
Output low level Vou 05 0.5 \
ViN = Vinor Vi, oo =8mA
Input leakage IiN -10 +10| -10 +10 MA
Vin =ViHor Vi
Output leakage GND < Vout < Vee loz -50 | +50| -50 | +50 MA
Vce = Vee max.
Short circuit current los 80 80 mA | Note 2
Supply current lec 30 40 mA | Vcc = max.
Tamb = 85°C
ILoao = OmA
Standby current 10 10 mA [ Vcc = max.
lLoap = OmA
All inputs at ViL
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MV65401/2/3/4

AC Characteristics - Using test circuit

INDUSTRIAL
2 VE540X-35 MILITARY
Characteristic Symbol | MV6540X-25 | MV6540X- Unit |  Condition
Min. |Max.| Min. | Max. | Min. | Max.
Maximum operating frequency fo 25 35 MHz | Note 4
S| HIGH time tPHSI 15 10 ns
SI LOW time teLsi 20 15 ns
Data setup to Sl tssi 0 0 ns | Notes
Data hold from Sl tHsI () 30 20 ns | Note 56
tHsi (o) | tPHSI +5 tPHsI -5 ns
Delay, SI HIGH to IR LOW tour 21 15 ns
Delay, SI LOW to IR HIGH tOHIR 25 18 ns
SO HIGH time tPHsO 15 8 ns
SO LOW time teLso 20 15 ns
Delay, SO HIGH to OR LOW toLor 21 15 ns
Delay, SO LOW to OR HIGH toHOR 25 20 ns
Data setup to OR HIGH tsor -15 -12 ns
Data hold from SO LOW tHso 8 5 ns
Bubble through time tet 1200 1000 ns
MR pulse width temR 50 30 ns
MR HIGH to S HIGH tosi 50 30 ns
MR LOW to OR LOW toor 50 30 ns
MR LOW to IR HIGH tom 50 30 ns
MR LOW to output LOW tLzwr 50 30 ns | Note7
Output valid from OE LOW tooe 40 28 ns
Output HIGH-Z from OE HIGH trzoe 40 28 ns
NOTES
4. 1/fo>tersi+ torr, 1/fo > tenso = toror.
5. tssiand tusiapply when memory is not full
6. Hold time is the lesser of the two parameters (a) and (b).
7. All data outputs will be at LOW level after reset goes high until data is entered into the FIFO.
vce
434
TEST
OUTPUT POINT
410 30p
GND
Fig.3 Test circuit
OUTPUT ENABLE ]( \
'Hzoe——l [-— LLt
\-Z
DATA OUT VALID ; o { VALID

Fig.4 Output enable timing
186




MV65401/2/3/4
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Fig.5 Master reset timing
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Fig.6 Bubble through time - device full Fig.7 Fall through time - device empty
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Fig.8 Switching waveforms - Data In timing
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MV65401/2/3/4
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Fig.9 Switching waveforms - Data Out timing
OUTPUT ENABLE
(MV66404 ONLY)
COMPOSITE
INPUT READY SHIFT OUT
2 o o
IR OE so IR OE so IR OE soO
sl OR sl OR sl OR!

Do —{Do Qo|—Qo D5—{ Do Qo—Qs5 D10—{Do Qo—Q10,

D1—{D1 Q1b-Q1 De—{D1 Q1l—Qs| |D11—D1 Q1}—Q11

D2—D2 Qz}—Q2 D7—{D2 Q2f—Q7| ([D12—D2 Q2|—Q12

D3—{D3 Q3f—Q3 Dg—{D3 Q3—Qg| (D13—|D3 Q3[—Q13

Da—Ds __ Q41—Q4 D9—D4 __ Q4}—Qg| |D1g—Da _ Q4}—Q14

M(:‘ "(‘7“ '”:)" OUTPUT READY
SHIFT IN COMPOSITE
MR
Fig.10 64 x 15 application (MV65402/MV65404)
USER NOTES

1. When the memory is empty the last word read will remain
on the outputs until the master reset is strobed or a new data
word falls through to the output. However, OR wili remain
LOW, indicating data at the output is not valid.

2. When the output changes as a result of a pulse on SO,
the OR signal always goes LOW before there is any change
in output data.

3. £SO is held HIGH while the memory is empty and a word
is written into the input, that word will ripple through the
memory to the output. OR will go HIGH for one internal cycle
and then go back LOW again. The stored word will remain on
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the outputs. If more words are written into the FIFO, they will
line up behind the first word and will not appear on the
outputs untii SO has been brought LOW.

4. When the master reset is brought LOW, the outputs are
cleared to LOW, IR goes HIGH and OR goes LOW. If Sl is
HIGH when the master reset goes HIGH then the data on the
inputs will be written into the memory and IR will returnto the
LOW state until Sl is brought LOW. If Sl is LOW when the
master reset is ended, the IR willgo HIGH, but the data on the
inputs will not enter the memory until SI goes HIGH.




TYPICAL CHARACTERISTICS
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Industrial
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Fig.12 Normalised supply current
vs. ambient temperature
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Fig.15 Normalised frequency
vs. ambient temperature

MV65401-25 BO DG (Industrial - Ceramic DIL package)
MV65401-35 B0 DG (Industrial - Ceramic DIL package)
MV65402-25 B0 DG (Industrial - Ceramic DIL package)
MV65402-35 BO DG (Industrial - Ceramic DIL package)
MV65403-25 B0 DG (Industrial - Ceramic DIL package)
MV65403-35 BO DG (Industrial - Ceramic DIL package)
MV65404-25 BO DG (Industrial - Ceramic DIL package)
MV65404-35 BO DG (Industrial - Ceramic DIL package)
MV65401-25 BO DP (Industrial - Plastic DIL package)
MV65401-35 BO DP (Industrial - Plastic DIL package)
MV65402-25 B0 DP (Industrial - Plastic DIL package)
MV65402-35 B0 DP (Industrial - Plastic DIL package)

MV65403-25 BO DP (Industrial - Plastic DIL package)

Military

MV65403-35 BO DP (Industrial - Plastic DIL package)

MV65404-25 B0 DP (Industrial - Plastic DIL package)
MV65404-35 BO DP (Industrial - Plastic DIL package)
MV65401-25 BO LC (Industrial - LCC package)
MV65401-35 BO LC (Industrial - LCC package)
MV65402-25 B0 LC (Industrial - LCC package)
MV65402-35 BO LC (Industrial - LCC package)
MV65403-25 BO LC (Industrial - LCC package)
MV65403-35 BO LC (Industrial - LCC package)
MV65404-25 BO LC (Industrial - LCC package)
MV65404-35 BO LC (Industrial - LCC package)

MV65401/2/3/4
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Fig.13 Output source current
vs. output voltage
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MV65401 A0 DG (Military - Ceramic DIL package)
MV65402 A0 DG (Military - Ceramic DIL package)
MV65403 A0 DG (Military - Ceramic DIL package)
MV65404 A0 DG (Military - Ceramic DIL package)
MV65401 A0 LC (Military - LCC package)
MV65402 A0 LC (Military - LCC package)
MV65403 A0 LC (Military - LCC package)
MV65404 A0 LC (Military - LCC package)

Call for availability on High Reliability parts and
MIL 883C screening.
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PRELIMINARY INFORMATION

MV61901

1K WORD x 9-BIT FIRST-IN FIRST-OUT MEMORY

The MV61901 is a dual port RAM that utilises a special
First-In, First-Out algorithm that loads and empties data on a
first-in, first-out basis. The device provides full and empty
flags to prevent data overflow and underflow, and control
logic allows for unlimited expansion in both word size and
depth.

The reads and writes are internally sequenced through the
use of ring pointers, with no address information required to
load and unload data. Data is toggled in and out of the device
through the use of the WRITE (W) and READ (R) pins.

The device provides a 9-bit wide storage array to allow for
an additional control or parity bit at the user’s option. This
feature is especially useful in data communications
applications where it is necessary to use a parity bit for
transmission/reception error checking. The device also
features a RETRANSMIT capability which will reset the read
pointer to its initial position when RT is pulsed low. This
allows for retransmission from the beginning of the
previously read block of data.

The MV61901 is offered in three variants according to
maximum guaranteed access time, denoted by suffix
numbers -50, -80 and -120.

DATA INPUTS

waite | | wRiTE ‘°§:,;9¢ READ
coNTRoL[~POINTER ] JAAM, KJpoiNTER

3-STATE
BUFFERS

DATA
OUTPUTS

|
|
|
|
| (Qo - @8)
l
|
|
|

23
aa
3

RESET
LOGIC

FLAG
LOGIC

i

EXPANSION |
LoGIC

3%

Fig.2 Functional block diagram
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Fig.1 Pin connections - top view
FEATURES

First-In, First-Out Dual Port Memory with
Simultaneous Reads and Writes

Ultra High Speed - 65ns Cycle Time
50ns Access Time (MV61901-50)

1024 x 9 Organisation
Power Consumption less than 250mW at 10MHz

Fully Cascadable in both Word Depth and/or Bit
Width

Functionally and Pin Compatible with IDT7202A
but with Improved Set Up and Hold Times

Full and Empty Flags

Half-Full Flag Capability in Single Device Mode
Auto Retransmit Capability

APPLICATIONS

B Asynchronous Buffer between Digital Systems
B Disk or Tape Interfaces

B Data Communications

ASSOCIATED PRODUCTS

MV61902 1K x 9 Dipstick FIFO
MV61903 1K x 9 Parity FIFO
MV65030 64 x 9, Tristate 35MHz standalone FIFO

MV65401/2/3/4 64 x 4/5, Bistate/Tristate 35MHz standalone
FIFOs

MV66030 64 x 9, Tristate 25MHz cascadable FIFO

MV66401/2/3/4 64 x 4/5, Bistate/Tristate 25MHz cascadable
FIFOs



FUNCTIONAL OPERATION

RESET (RS)

Reset is accomplished whenever the RESET (RS) input is
taken to a low state. During reset, both internal read and write
pointers are set to the first location. After power up, a reset
must be provided before attempting a write operation. Both
the READ ENABLE (R) and WRITE ENABLE (W) inputs must
be in the high state during the window shown in Fig.3; i.e.,
trew Or twew before the rising edge of RS and should not
change until trsrafter the rising edge of RS. The HALF-FULL
FLAG (HF) and FULL FLAG (FF) will both be reset to high
after master RESET (RS). The EMPTY FLAG (EF) will be low.

Writing

A write cycle is initiated on the falling edge of WRITE
ENABLE (W) provided the FULL FLAG (FF) is not set but not
completed until the input goes back high. Data setup and
hold times must be adhered to with respect to the rising edge
of the WRITE ENABLE (W). Data is stored in the RAM array
sequentially and independently of any ongoing read
operation.

After half of the memory is filled, and at the falling edge of
the next write operation, the HALF-FULL FLAG (HF) will be
set to low and will remain set until the difference between the
write pointer and read pointer is less than or equal to one half
of the totai memory of the device. The HALF-FULL. FLAG
(HF) is then reset by the rising edge of the read operation.

To prevent data overflow, the FULL FLAG (FF) will go low,
and inhibit further writes after the current operation,
whenever the write pointer equals the read pointer. If the read
pointer is not activated after RESET (RS), the FULL FLAG
(FF) will go low after 1024 writes. Upon the completion of a
valid read operation, the FULL FLAG (FF) will go high after
trer, and allow a valid write to begin.

Reading

A read cycle is initiated on the falling edge of the READ
ENABLE (R) provided the EMPTY FLAG (EF) is not set. The
data is accessed on a First-In, First-Out basis independent of
any ongaing write operations. After READ ENABLE (R) goes
high, the Data Outputs (Q0 through Q8) will return to a high
impedance condition until the next READ operation. When
all the data has been read from the FIFO, the EMPTY FLAG
(EF) will go low, allowing the ‘final’ read cycle but inhibiting
further read operations with the data outputs remaining in a

MV61901

high impedance state. Once a valid write operation has been
accomplished, the EMPTY FLAG (EF) will go high after twer,
and a valid READ can then begin.

FIRST LOAD/RETRANSMIT (FL/RT)

This is a dual purpose input. In the Depth Expansion Mode,
this pin is grounded to indicate that it is the first loaded. (See
Operating Modes.) In the Single Device Mode, this pin acts
as the retransmit input. The Single Device Mode is initiated
by grounding the EXPANSION IN (XI).

The MV61901 can be made to retransmit data when the
RETRANSMIT ENABLE CONTROL (RT) input is pulsed
low. A retransmit operation will set the internal read pointer
to the first location and will not affect the write pointer.
Correct operation of the flags is maintained. READ ENABLE
(R) and WRITE ENABLE (W) must be in the high state during
retransmit. This feature is only useful when less than 1024
writes are performed between resets, and is not compatible
with Depth Expansion Mode.

EXPANSION IN (XI)

This input is a dual purpose pin. EXPANSION IN (XI) is
grounded to indicate an operation in the single device mode.
EXPANSION IN IYI\ is connected to EXPANSION OUT l)(ﬂ\
of the previous devnce in the Depth Expansion or Daisy Cham
Mode.

EXPANSION OUT/HALF-FULL FLAG (XO/HF)

This is a dual purpose output. In the single device mode,
when EXPANSION IN (XI) is grounded, this output acts as an
indication of a half-full memory.

Atfter half of the memory is filled, and at the falling edge of
the next write operation, the HALF-FULL FLAG (HF) will be
set to low and will remain set until the difference between the
write pointer and read pointer is less than or equal to one half
of the total memory of the device. The HALF-FULL FLAG
(HF) is then reset by the rising edge of the read operation.

In the Depth Expansion Mode, EXPANSION IN Xy is
connected to EXPANSION OUT (XO) of the previous device.

This output acts as a signal to the next device in the Daisy
Chain by providing a mllcn to the next device when the

previous device reaches the last location of memory.

tRs

-|=
RS *

-

1

LLLLL

tEFL

ol

"\

[Tl IF L—/_—
tRpw tRsSR

twpw

NOTES

1. tesc = tRs + tRsm. -
2. Wand R = Vi around the rising edge of RS.

Fig.3 Reset
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MV61901

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Under Recommended operating conditions

Value
INDUSTRIAL MILITARY
MV61901 B0 MV61901 A0 .
Characteristic Symbol Units | Conditions
-50 -80 -120 min. | Mex
Min. | Max. |Min. | Max. | Min. | Max. ) )
Qutput high level Von 24 24 24 \
ViN = ViHor Vi, lon = -8mA
Qutput low level Tou 0.4 04 04 \
ViN = ViHor Vi, lo. =8mA
Input leakage Vin = = ViHor ViL N -10 [ +10 | -10 | +10}| -10 | +10 uA
Output leakage GND < Vour< Veec|  loz -50 | +50 [ -50 | +50| -50 | +50 uA
Vee = Vcc max
Short circuit los 80 80 mA | Note 2
Supply current lcc 80 60 40 mA |Vcc = max.
Tamb = 70°C
ILoap = OmA
Standby current 5 5 5 Vcec = max.
ILoap = OmA
All inputs at Vi
ABSOLUTE MAXIMUM RATINGS
Supply voltage Vcc -0.5V to 7.0V NOTES

Input voltage VN (see Note 3)
DC voltage applied to output
when high impedance
Clamp diode current per pin (see Note 2)
Storage temperature Ts
Ambient temperature with power
applied Tamb
Package power dissipation

DP

-0.9V to Vcc +0.9V
-0.5V to 7.0V

+18mA
-65°C to +150°C

-55°C to +125°C

450mwW
DG 1000mwW
LC 1000mwW

RECOMMENDED OPERATING CONDITIONS

Supply voltage Vcc 5V 10%
Min. input high level Vix +2v
Max. input low level Vi +0.8Vv

Ambient temperature
Industrial
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-40°C to 85°C

1. Exceeding these ratings may cause permanent damage
Functional operation under these conditions is not implied.

2. Maximum dissipation or 1 second should not be exceeded, only
one output to be tested at any one time.

3. Input voltages more negative than -0.9V cause clamp diode
current to flow. The maximum negative voltage depends on the
source impedance




MV61901

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Vee = 5V + 10%, Tamp = -40°C to +85°C

Value
INDUSTRIAL MILITARY
MV61901 BO MV61901 A0
Characteristic Symbol Units
-50 -80 -120
Min. | Max.
Min. | Max. | Min. | Max. | Min. | Max.
Read Cycle Time tRc 65 - 100 - 140 - ns
Access Time ta - 50 - 80 - 120 ns
Read Recovery Time tRR 15 - 20 - 20 - ns
Read Pulse Width trRrw 50 - 80 - 120 - ns
Read Pulse Low to Dta Bus at Low Z tRLz 10 - 10 - 10 - ns
Write Pulse High to Data Bus at Low Z| tw.z 15 - 18 - 20 - ns
Data Valid from Read Pulse High tov 5 - 6 - 8 - ns
Read Pulse High to Data Bus at High Z| trxz - 12 - 19 - 25 ns
Write Cycle Time twe 65 - 100 - 140 - ns
Write Pulse Width twew 50 - 80 - 120 - ns
Write Recovery Time twr 15 - 20 - 20 - ns
Data Setup Time tos 8 - 9 - 10 - ns
Data Hold Time toH 0 - 0 - 0 - ns
Reset Cycle Time trsc 65 - 100 - 140 - ns
Reset Pulse Width tRs 50 - 80 - 120 - ns
Reset Recovery Time tRsR 15 - 20 - 20 - ns
Retransmit Cycle Time tRTC 65 - 100 - 140 - ns
Retransmit Pulse Width tRT 50 - 80 - 120 - ns
Retransmit Recovery Time tRTR 15 - 20 - 20 - ns
Reset to Empty Flag Low terL - 16 - 25 - 30 ns
Reset to Half and Full Flag High tHFHFFH - 13 - 19 - 24 ns
Read Low to Empty Flag Low tRer - 35 - 53 - 67 ns
Read High to Full Flag High tRFF - 16 - 25 - 30 ns
Write High to Empty Flag High twer - 48 - 74 - 87 ns
Write Low to Full Flag Low twrr - 18 - 27 - 35 ns
Write Low to Half-Fuli Flag Low twHF - 18 - 27 - 35 ns
Read High to Half-Full Flag High tRHF - 18 - 27 - 35 ns

NOTES —
Because of the high speed operation of these devices, it is necessary to ensure good decoupling close tothe supply pins. Ringingon Rand W lines
must not violate Vi and Vi~ requirements even for periods substantially less than trew and twew as pointer incrementing may still occur.

TO OUTPUT
PIN

480 v

I 1

*Includes jig and scope capacitances

Fig.4 Output load
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. tos ‘ toH
Fig.5 Asynchronous Write and Read operation
LAST WRITE FIRST READ ADDITIONAL | FIRST WRITE
READS
R \ 7* _/

I

w J
*j l——!WFF tRFF r—
3 X £ l
Fig.6 Full Flag from Last Write to First Read
LAST READ FIRST WRITE ADDITIONAL | FIRST READ
RITES
w \_7|l \.__/
) ‘
IWEF—|  jo—
& 7
\ \/
\ XHaeX®)
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Fig.7 Empty Flag from Last Read to First Write




MV61901

Fig.8 Retransmit timing

T
v 7
B ANARARRAARNARRNARAR AR

tRPE : EFFECTIVE READ PULSE WIDTH AFTER EMPTY FLAG HIGH

Fig.9 Empty Flag timing

w \ ]( o

'''''

A LARNARNARNARNRNRRAN R A

“twpF : EFFECTIVE READ PULSE WIDTH AFTER EMPTY FLAG HIGH

Fig.10 Full Flag timing
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MV61901

‘ HALF-FULL OR LESS

tRHF

twHF

" X

HALF-FULL OR LESS MORE THAN
HALF-FULL
o ./
R

\_%_T
7(—

Fig.11 Half-Full Flag timing

OPERATING MODES

Single device Mode MV61901

A single MV61901 may be used when the application
requirements are for 1024 words or less. A Single Device
Configuration requires the EXPANSION IN (X!) control input
to be grounded. (See Fig.12.) In this mode the HALF-FULL

FLAG (HF) and RETRANSMIT functions are available.

(HALF-FULL FLAG) HF

WRITE (W) (R) READ

DATAIN (D) o

: MV61901

FULL FLAG (FF)
B R

g (Q) DATA OUT

(EF) EMPTY FLAG
————————

RESET (RS) (RT) RETRANSMIT

EXPANSION (XI)

Fig.12 Block diagram of single 1024 x 9 FIFO

DATA IN (D)
T\ l e
WRITE (W) _
™1 - - (R) READ
FULL FLAG (FF) it o a—
MVE1901 MVE1901 | EMPTY FLAG
RESET (RS) (EF)
I R B RETRANSMIT
(AT)

Xi, 9 ﬁﬂ}n 9 18

(Q) DATA OUT

NOTE
Flag detection is accomplished by monitoring the FF,
EF, and the HF signals on either (any) device used in
the width expansion configuration. Do not connect
any output control signals together.

Fig.13 Block diagram of 1024 x 18 FIFO memory used in
Width Expansion Mode
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Width Expansion Mode

Word width may be increased by simply connecting the
corresponding input control signals of multiple devices.
Status flags (EF, FF and HF) can be detected from any one
device. Fig.13 demonstrates an 18-bit word width obtained
by using two MV61901s. Any word width can be attained by
adding additional devices.

Depth Expansion (Daisy Chain) Mode

The MV61901 can easily be adapted to applications when
the requirements are for greater than 1024 words. Fig.14
demonstrates Depth Expansion using three MV61901s. Any
depth can be attained by adding additional MV61901s. The
MV61901 operates in the Depth Expansion configuration
when the following conditions are met:

1. The first device must be designated by grounding the
FIRST LOAD (FL) control input.

2. All other devices must have FL in the high state.
3. The EXPANSION OUT (XO) pin of each device must be

tied to the EXPANSION IN (XI) pin of the next device. See
Fig.14.

4. External logic is needed to generate a composite FULL
FLAG (FF) and EMPTY FLAG (EF). This requires the ORing
of all EFs and ORing of all FFs (i.e., all must be set to generate
the correct composite FF or EF). See Fig.14.

5. The RETRANSMIT (RT) function and HALF-FULL
FLAG (HF) are not available in the Depth Expansion Mode.

Compound Expansion Mode

The two expansion téchniques described above can be
applied together in a straightforward manner to achieve large
FIFO arrays. (See Fig.15.)

Bidirectional Mode

Applications which require data buffering between two
systems (each system capable of READ and WRITE
operations) can be achieved by pairing MV61901s as is
shown in Fig.16. Care must be taken to assure that the
appropriate flag is monitored by each system; (i.e., FF is
monitored on the device where W is used; EF is monitored on
the device where R is used). Both Depth Expansion and
Width Expansion may be used in this mode.




Data Flow-Through Modes

Two types of flow-through modes are permitted, a read
flow-through and write flow-through mode. For the read
flow-through mode (Fig.17), the FIFO permits a reading of a
single word after writing one word of data into an empty
FIFO. The data is enabled on the bus in (twer + ta)ns after the
rising edge of W, called the first write edge, and it remains on
the bus until the R line is raised from low-to-high, after which
the bus would go into a three-state mode after trrsns. The EF
line would have a pulse showing temporary de-assertion and
then would be asserted. In the interval of time that R was low,
more words can be written to the FIFO (the subsequent
writes after the first write edge would de-assert the empty
flag), however, the same word (written on the first write

TRUTH TABLES

MV61901

edge), presented to the output bus as the read pointer, would
not be incremented when R is low. On toggling R, the other
words that were written to the FIFO will appear on the output
bus as in the read cycle timings.

In the write flow-through mode (fig.18), the FIFO permits
the writing of a single word of data immediately after reading
one word of data from a full FIFO. The R line causes the FF to
be de-asserted but the W line being low causes it to be
asserted again _in anticipation of a new data word. On the
rising edge of W, the new word is loaded in the FIFO. The W
line must be toggled when FF is not asserted to write new
data in the FIFO and to increment the write pointer.

Mode Inputs Internal Status Outputs
° RS |RT | XI Read Pointer Write Pointer EF | FF | HF
Reset 0 X 0 Location Zero Location Zero 0 1 1
Retransmit 1 0 0 Location Zero Unchanged X X X
Read/Write 1 1 0 Increment (Note 1) Increment (Note 1) X X X

NOTE
1. Pointer will increment if flag is high

Table 1 RESET and RETRANSMIT - Single device configuration/width expansion mode

[
Mode nputs

Internal Status Outputs

RS | FL Xi

Read Pointer | Write Pointer | EF | FF

-

Reset-First Device 0 0 (Note 1) | Location Zero | Location Zero 0
Reset all Other Devices 0 1 (Note 1) | Location Zero | Location Zero 0 1
Read/Write 1 X (Note 1) X X X

NOTES
1. Xl is connected to XO of previous device. See Fig.14.

2 RS = Reset Input, FL/RT = First Load/Retransmit, EF = Empty Flag Output. FF = Full Flag Output,

= Expansion Input,| HF = Half-Full Flag Output.

Table 2 RESET and FIRST LOAD truth table - Depth expansion/compound expansion mode
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_ X0 _
w R
FF EF
D0 - D8 9 9 : MV61901 | 00-:08

RN B PE—— E
e vee
X0
FULL FF EF =\ EMPTY
i'} MV61901 -]
L —] FL ||
X
%0
FF EF
9 : MV61901
RS FL
—
Xi

Fig.14 Block diagram of 3072 x 9 FIFO memory (Depth Expansion Block)

Qo0 - Q8 Qs-a17
Q0- Q8 Q9-q17
AWAS | DEPTH EXPANSION DEPTH EXPANSION
Pl BLOCK BLOCK - —
(FIG.13) (FIG.14)
VAN N
Do - D8 D9 - D17
DO-DN D9-DN D18-ON
NOTES

Q(N - 8) - QN

Q(N - 8) to QN

DEPTH EXP?(NSION

— BLOC
(FIG.14)
D(N-8)toDN
~ "D(N-8)-DN

1. For depth expansion block see DEPTH EXPANSION Section and Fig.14.
2. For Flag detection see WIDTH EXPANSION Section and Fig.13.
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Fig.15 Compound FIFO expansion




WA —————— |- Rp
L -
_ MV61901 e
FFAe————— e )
DaAO -8 QBo-8

SYSTEM A :> SYSTEM B

J— QAO0-8 DBO - 8 —_
RA —— j*——«———— WB
MV61901

HFA *———

EFp - = FfB

Fig.16 Bidirectional FIFO mode

MV61901

DATA IN

€|

DATA OUT

X

TS

tRPE :

ov

i (= trRPwW) 1

tREF

w £

tWEF | ta
T

1’ ; )-( )-( ; ; ; x DATA OUT VALID )—
— L—WJLZ

Fig.17 Read Data Flow Through mode timing
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3V

w ov 7\!
tRFF | twpF ,
] (= twpw)
FF
ov
twrF |
tos l
DATA IN { DATAIN VALID —
‘—1" L
toH
DATA OUT DATA OUT VALID

Fig.18 Write Data Flow Through mode timing

ORDERING INFORMATION
Industrial

MV61901-50 BO DG  (Industrial - Ceramic DIL package)
MV61901-80 BO DG  (Industrial - Ceramic DIL package)
MV61901-120 BO DG (Industrial - Ceramic DIL package)
MV61901-50 BO DP  (Industrial - Plastic DIL package)
MV61901-80 BO DP  (Industrial - Plastic DIL package)
MV61901-120 BO DP (Industrial - Plastic DIL package)
MV61901-50 BO LC  (Industrial - LCC package)
MV61901-80 BO LC  (Industrial - LCC package)
MV61901-120 BO LC (Industrial - LCC package)
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Military

Call for availability on High Reliability parts and MIL 883C
screening.

MV61901 A0 DG (Military - Ceramic DIL package)
MV61901!A0| LC (Military - LCC package)
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PRELIMINARY INFORMATION

The MV61902 is one of a new generation of RAM-based
FIFOs designed for ease of use. The MV61902 has a user- s 28[)vee
programmable flag (DIPSTICK) which defaults to a o2 27fou
conventional ‘half-full’ flag on power-up. osgs 261 06

The FIFO has input and output registers and a truly 2
asynchronous 3-state output enable to simplify interfacing. orge pos

Larger FIFO stores can be constructed by cascading parts onls ufjon
in depth or width. In addition the MV61902 can be cascaded oo [je apn
in such a way as to increase its speed. Two 10MHz MV61902s n{7 22[J W
can be used to create a 20MHz 2K x 9 FIFO structure. % (e 2110
FEATURES we o opor
B 10MHz 1K word x 9-bit FIFO wor Qo g

0oz (J11 18[] oos
B Full and Empty Flags oo iz 17]o0s
B User Programmable Flag (DIPSTICK) oos 1 187004
B Cascadable in Width, Depth and Speed oo f1a 15150
B Input and Output Registers DG28,0P28
B Asynchronous Output Enable — . .
] 2-micron CMOS Fig.1 Pin connections - top view
B Power Dissipation 250mW
B Operating Temperature Range -40°C to +85°C :PPUCAT'ONS
Disk or Tape Interfaces
ORDERING INFORMATION B /0 Forma?tin in DSP Systems
MV61902DG (Commercial - Ceramic DIL package) ) . 9 Y
MV61902DP (Commercial - Plastic DIL package) B Video Line Stores
B Printer Buffers
ngoimsq P':ﬁgl'::(nz B Data Queueing/De-queueing
ari X X

MVB6030 64 x% 25MHz FIFO B User Programmable Delay Lines

MV66401-4 64 x 4/5 25MHz FIFOs

————————————— o— — — — — — — — — —
~ ]
| :'; OR
10
I e |
| DIPSTICK REGISTER |
sl <|>—— FIFO CONTROL i S0
| I
| | T |
e | J L oFo
I O F1
| |
| I
| B |
DIo-8 i—;> REGISTER [——————)|  store  |—————)| neaisTen |5 | 0008
| 0 OE
e

Fig.2 Block diagram
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MV61902

PIN DESCRIPTIONS

Description

Shiftin The Sl input is used to load data into the FIFO. On the rising edge of SI, the data
present on the DI port is loaded into the input register and the write cycle that places the
data within the store is initiated. During programming, the Sl input is used to load data

Shift out The SO input is used to clock data out from the FIFO. On the rising edge of
SO, the data currently read from the store is loaded into the output register and the read
cycle that reads the next output from the store is initiated.

a rising edge of Sl, IR will go low for the period required to write the new data into the
store. Should IR remain low for more than the duration of one cycle the FIFO is full.

Output ready The OR flag indicates that the FIFO is ready to output new data.

After a rising edge of SO, OR will go high for the period required to read new data from the
store. Should OR remain high for more than the duration of one cycle the FIFQ is empty.
During programming the OR output acts as a one bit input to LSB of the 10-bit DIPSTICK

Data input DIO-8 is the 9-bit data input to the FIFO. This input is internally registered,
hence input data may be removed at any time after the rising edge of SI. During
programming of DIPSTICK the DI input is the 9 MSBs input to the DIPSTICK Register.

Data output DOO0-8 is the 9-bit data output from the FIFO. This output is internally
registered, hence the output data will not change until shortly after the rising edge of SO.

Master reset The MR input to the FIFO performs two functions:

2. Enabling the DIPSTICK Register clock and causing OR to become an input to the 10th
Output enable The OE input when high forces the DO0-8 outputs into a high

Flag outputs The FO and F1 flag outputs are encoded to represent 3 flag states,
namely FULL (F1 = 1F0 = 0), EMPTY (F1 =0,FO = 1), DIPSTICK (F1 =1,F0 =1).
The flag outputs change when the last of Sl or SO to go high finally goes low - see

Symbol Pin No.
Sl 1
into the DIPSTICK Register.
SO 15
iR 7
OR 20
Register.
o]} 6,54,
3,27,26,
2524,2
DO 9,10,11,
12,16,17,
18,19,13
MR 22
1. Resetting the FIFO to an empty state;
bit of the DIPSTICK Register.
OE 8
impedance state.
FO & F1 21,23
Section FO and F1.

FUNCTIONAL DESCRIPTION

The MV61902 contains three main blocks; the 1K x 9
STORE and associated registers, the FIFO controller and the
DIPSTICK Register.

1K x 9 STORE

The 1K x 9 STORE contains the data written into the FIFO.
It accepts data from the input register, sources data to the
output register, and is controlled by two pointers supplied by
the FIFO controller.

FIFO Controller

The FIFO controller accepts the SI, SO and MR inputs and
generates the IR, OR, FO and F1 outputs and pointers for the
store.

Si and SO

Sl and SO are the shift in and shift out signals to the FIFO.
These inputs may be synchronous or asynchronous to one
another. There are no restrictions on Sl and SO with respect
to each other. There is no maximum limit on St or SO high or
low periods, the only restriction being minimum Si or SO
high or low periods which determine the cycle time. See
Section FO and F1.
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The FIFO controller calculates the correct pointer outputs
for the store, according to the sequence of Sl or SO pulses.

MR

When low, the MR input to the FIFO controller resets both
pointers to zero and sets the EMPTY flag (FO =0,F1 =1)and
loads the output register with zeros. Any Sl or SO pulses that
occur while MR is low will not change the state of the FIFO
controller; the FIFO will remain empty.

IR and OR

Input ready and output ready are generated by the FIFO
controller, dependent upon the state of SI, SO and the FULL
and EMPTY flags.

While Sl is high, IR is held low. IR can only go high if Sl is

OR can only go low if the FIFO is ready to output new data.
It is not dependent upon the state of SO. A rising edge on SO
will cause OR to go high for a period equal to the time
required to read new data from the store.



TSFV
o

2.4v
SISO 4 TFIv

24V
FO/1
0.4V

Fig.3(a) SI and SO isolated

Tssv
SIS0 R

1'FIV

SO/si

2.4V 2.4v
Fo/
0.4V 0.4V
TRV

TSFv

Fig.3(b) SI and SO overlapping

Fig.3 FO/F1 timing for asynchronous SI/SI|

FO and F1

The FO and F1 outputs change according to the state of S|
and SO. FULL = (F1 =1,F0 =0),

EMPTY = (F1 =0,F0 = 1), DIPSTICK = (F1 =1F0 =1).

The two usual cases for asynchronous (isolated or
overlapping) Sl and SO pulses are shown in Fig.3, the start of
the invalid periods of FO and F1 being indicated by trv. In
either case, the flags change a period equal to trv after the
rising edge of Sl or SO.

The flexibility of Sl and SO timing relationships allows a
further relationship for asynchronous Sl and SO pulses, as
shown in Fig.4, with the invalid FO and F1 periods indicated.

In this case, either SI or SO is held high, while the
remaining input is toggled. The flags change after each rising
edge of either input.

MV61902
TsFv

SIS0 g 2.4V
0.4v
TRV

5@,s|“v7l_\ 24V¥_\ 24V%_\ 24v7(_\
= /O =

Tsrv , TSFv

TFIV 1 TFIV

K

Fig.4 FO/F1 timing when SI/SO high and SO/SI toggled

.

DIPSTICK Register

The DIPSTICK Register contains a value equal to the
number of words in the store at which the DIPSTICK flag will
become active.

The DIPSTICK Register defaults to a value of 512 on power
up, and if not reprogrammed will continue to become active
at this value, fulfilling the function of a ‘half-full’ flag.

The DIPSTICK Register may be reprogrammed while MR
is active. A low on MR does not change the contents of the
DIPSTICK Register, but enables the DIPSTICK Register
clock. Any rising edge on SI while MR is low will cause a
10-bit word to be loaded into the DIPSTICK Register.

The 10-bit word is derived from two sources: the DI0-8
input and the OR output (OR acts as an input when MR is
low).

The nine inputs derived from the DI0-8 inputs comprise the
9 most significant bits of the DIPSTICK Register, DI8 being
the most significant bit. The bit derived from OR input forms
the least significant bit of the DIPSTICK Register.

The OR input may be driven high or low by external logic
while MR is low. This external logic must adopt a high
impedance state whilst MR is high (Fig.5(a)) or be CMOS,
and be connected to OR via a 10kQQ series resistor, see
Fig.5(c)).
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MV61902

MV619802 L]

9 or'0
Fig.5(a) External 3-state logic driver

vVce

10k
MV61902 mveiso2 |OR

8l

GND
Fig.5(b) External pull up or down

MVE1902

CMOS
GATE

Qor‘r
Fig.5(c) External drive from CMOS O/P

Fig.5 OR interface connections
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CASCADING

The MV61902 DIPSTICK FIFO will cascade in width, depth
or speed.

Width

Multiple MV61902 DIPSTICK FIFOs may be configured as
one 1K x (n x 9) FIFO with n independent DIPSTICK flags.
See Fig.6 for 1K x 27 example.

Depth

Multiple MV61902 DIPSTICK FIFOs may be configured as
one nK x 9 FIFO, see Fig.7 for 3K x 9 example.

In this configuration, each DIPSTICK flag operates within
one of the 1K blocks of the 3K total store. On power up, these
flags will default to detect 512 words, 1536 words and 2560
words in the store. The ‘full’ flags from the second and third
stages correspond to 2048 word and 1024 word flags
respectively.

These expansion techniques may be combined to allow
expansion in width and depth with a corresponding increase
in the number of available flags.

Speed

The MV61902 DIPSTICK FIFO may be cascaded to
increase speed and depth at the same time. Fig.8illustrates a
2K x 9 20MHz FIFO example.

In this example the input data is loaded into alternate
FIFOs and clocked out of alternate FIFOs. MR selects the top
FIFO as the destination of the first word to be written into the
store, consequently this FIFO contains the 1st, 3rd, 5th (odd
numbered) words written into the store and hence, its
DIPSTICK flag can only detect ODD values of store
contents. Similarly, the bottom FIFO can only detect the
EVEN value of the number of words within the store.

There is a capacity for 2048 words, each DIPSTICK flag
has 1024 values, and these are interlaced to cover all 2048
possible values.



MV61902

sl sl S0 so
MR MR [s] OE
M MV619802 I
Noi
] - ]
IR
N | T 1 [
‘ FOA ‘ F1A
si so
27 wR oe 9 27
9 MV61902
— 9 0o >
l IR OR
‘FOB ‘ Fi8
S| so}
MR OE
MVE1802
R
9 — 9
[ —————Mo oR
‘ FoC ‘ FIC
rT\ F1’A FoB F18 FOC F1C
(T D
}DIPSTICK 1
DIPSTICK 2 DIPSTICK 3

Fig.6 1K x 27 10MHz FIFO with FULL, EMPTY and 3 DIPSTICK flags
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Fig.7 3K x 9 10MHz FIFO with FULL, 2K, 1K, EMPTY and 3 DIPSTICK flags
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DIPSTICK

.
—C ==

EVEN

FOA F1A T
so
FO F1
s L] SO
I .
V_CLR D RA ORA CLR D
<«—]IR OR}—=
Q Q Q a
o __  boI—
OE
9 9
DI 4>D0
—é
OE
o] [+7o]
IRB __| ore
<«— IR OR}—=
] _so
FO F1 MR
FOB F1B MR
of—=—IRA ORA—e—10
IRe————— MUX MUX |—O0R
1—=—IRB ORB—=—{1
—~ O DT
F1A F1A
FULLee————  MUX MUX |———=EMPTY
G =
F1B F1B
0,
ooD
J A

Fig.8 2K x 9 20MHz FIFO with FULL, EMPTY flags

TYPICAL APPLICATIONS
10MHz User Programmable Delay Line

The MV61902 DIPSTICK FIFO may be configured as a
user programmable delay line.

In this application, S| and SO are toggled synchronously,
and the DIPSTICK Register is used to store the desired delay.

To build a 10MHz 1K x 9 delay line requires one MV61902
and one 3-input AND gate (see Fig.9).

An MR empties the FIFO and allows the DIPSTICK
Register to be programmed with the desired delay.
Subsequent clock cycles will load data into the FIFO, but no

SO pulses will occur until the DIPSTICK flag becomes active
as decoded by the 3-input AND gate.

Once DIPSTICK has become active, every clock pulse will
cause an Sl and SO to the FIFO, resulting in no netchangein
the FIFOs contents, and leaving DIPSTICK and hence, SO
enabled.

Each CLK cycle will cause a word to be written into and
read from the FIFO, implementing the operation of a delay
line.
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[:_9—_{) oI oo_’>

MV61802 OE

CLK S| SO
FO  F1

Fig.9 1K x 9 user programmable delay line ( 10MHz)

20MHz User Programmable Delay Line

To build a 20MHz 2K word delay line, two MV61902
DIPSTICK FIFOs must be cascaded as illustrated in Fig.10.
This example will implement an ODD delay; should an EVEN
delay be required, then the Q and Q signals driving the OE of
the FIFOs should be interchanged as should the Q and Q
signals driving the SO AND gates (see points marked X on
Fig.10).

The delay (ODD) is programmed as follows.

For a delay of N cycles

(N-1)
2

is programmed into the DIPSTICK Register of the lower
FIFO and

(N-1)
St

is programmed into the DIPSTICK Register of the upper
FIFO. If

(N-1)
2

happened to be EVEN, then this programming may be
achieved in a single cycle by presenting

(N-1)
2

to the inputs to both FIFOs and setting OR high on the upper
FIFO.

The delay operates as follows:

After an MR, the FIFOs are empty and the DIPSTICK
Registers may be programmed. Data may be shifted into the
FIFOs, each CLK causing a new word to be shifted into each
FIFO alternately, starting with the upper FIFO.

No data will be shifted out until a DIPSTICK flag becomes
active and enables the SO input.
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Once a FIFOs DIPSTICK flag has become active, after two
further cycles of CLK, both an S| and an SO will have
occurred, causing no net changes in the FIFOs contents, and
hence, leaving the DIPSTICK flag active and the SO enabled.
The FIFO structure will continue to operate as a delay line
with one word clocked in and one clocked out on each
subsequent clock cycle.

Fig.10 2K x 9 20MHz user programmable delay




ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Tamb = -40°C to +85°C, Vcc = 5.0V + 10%, GND = OV

Static Characteristics

MV61902

Characteristic Symbol ‘.'r';:‘ T Units Conditions
Output high voltage Von 24 \ lon = 8mA
Output low voltage Voo 0.4 \Y loL = -8mA
Input high voltage Vi 2.0 \
Input low voltage Vie 0.8 )
Input leakage current Vi -10 10 uA | GND < VN Vee
Vce current lce 50 mA | Tamb-40°C to +85°C
Output leakage current loz -50 50 HA GND < Vour< Vcec = Veemax.
Output short CCT current los 15 80 mA | Vcc = max.
(See Note 2)

Switching Characteristics
Characteristic Value Units Conditions
Min. Typ. Max.
SO or Si low 50 ns
SO or Sl high 25 ns
Setup DIO-8 to SI _I™ 20 ns
Hold DI0-8 to SI_I— 0 ns
SO to DOO0-8 valid 25 ns 2 x LSTTL + 20pF
SI_Mo IR 20 ns 2 x LSTTL + 20pF
SI7Lto IR_I- min SI pulse 75 ns | 2xLSTTL + 20pF
SO to OR_I— 50 ns | 2xLSTTL + 20pF
SO Lto OR L 30 ns | SO min pulse width
OR high 50 ns | 2xLSTTL + 20pF
SO_T"or SI_Ito Fo, Fiinvalid Trv 40 ns 2 x LSTTL + 20pF
SO_I"or SI_I" to Fo, Fivalid Tsrv 70 ns 2 x LSTTL + 20pF
MR low 300 ns
MR Lto SI_I— 250 ns
Setup OR, to SI_I™ 20 ns | MR low
Setup DIO-8 to SI_I™ 20 ns | MR low { Programming
Hold OR, PE to SI_I™ 0 ns | MR low ( mode
Hold DIO-8 to SI_I™ 0 ns | MR low
OE_I"DO™\z (See Note 3) 20 ns 2 x LSTTL + 20pF
OE_MDO_z 20 ns | 2xLSTTL + 20pF
OELDOz/~ 20 ns | 2xLSTTL + 20pF
OELDOz\_ 20 ns | 2xLSTTL + 20pF
Power up to MR 2 us | Vec = 4.25V min.
ABSOLUTE MAXIMUM RATINGS (See Note 1)

Supply voltage Vec -0.5 to 7.0V NOTES
Input voltage ViN -09 to Vec +9V 1. Exceeding these ratings may cause permanent damage.
Output voltage Vour -0.9 to Vcc +0.9vV Functional operation under these conditions is not implied.
Clamp diode current per pin Ik (See Note 2) +18mA 2. Maximum dissipation or 1 second should not be exceeded, only

Static discharge voltage
Storage temperature Ts
Ambient temperature with

-65°C to +150°C

power applied Tamb -40°C to +85°C
Package power dissipation
DG 2200mwW

one output to be tested at any one time.
3. 'Z denotes high impedance state.
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PRELIMINARY INFORMATION

1K x 9 PARITY FIFO

The MV61903 is one of a new generation of RAM-based
FIFOs designed for ease of use. The MV61903 features user-
programmable even or odd parity generation and checking
circuitry, and an unencoded parity error flag.

The MV61903 also has a user-programmable flag
(DIPSTICK™) which defaults to a conventional ‘half-full’ flag
on power-up.

The FIFO has input and output registers and a truly
asynchronous 3-state output enable to simplify interfacing.

Larger FIFO stores can be constructed by cascading parts
in depth or width. In addition the MV61903 can be cascaded
in such a way as to increase its speed. Two 10MHz MV61903s
can be used to create a 20MHz 2K x 9 PARITY FIFO
structure.

FEATURES
10MHz 1K Word x 9-bit FIFO
On-Chip Parity Generation and Checking Circuitry

N
st 28[] vee
oiB/pi ]2 27{]ou
oa[]3 26[J o5
o2 []4 25[] o
on[]s 2a[Jon
on(]6 23[]os
w7 22[]mR
oE(]s 210w
000 d 9 20[) 0
oo1 (J10 19[] 007
002 [J11 18] oos
003 []12 17[J 00s
008/P0 []13 16[] oos
N 14 15[]s0
DG28,0P28

User Programmable Flag (DIPSTICK)

Parity Error Flag

Cascadable in Width, Depth and Speed

Input and Output Registers

Asynchronous Output Enable

2-micron CMOS

Power Dissipation 250mW

Operating Temperature Range -40°C to +85°C

ASSOCIATED PRODUCTS

MV61902 1K x 9 DIPSTICK FIFO
MV66030 64 x 9 25MHz FIFO
MV66401-4 64 x 4/5 25MHz FIFOs

Fig.1 Pin connections - top view

APPLICATIONS

B Parity Protected, Asynchronous,
Data Communication

B Disk or Tape Interfaces
B Printer Buffers
B User Programmable Delay Lines

ORDERING INFORMATION

MV61903DG (Commercial - ceramic DIL package)
MV61903DP (Commercial - plastic DIL package)

DIPSTICK REGISTER

O — — —_——

.
|
|
|
|
S FIFO CONTROL J\i’so
' |
| -O PE
DS
m.l— l |
l P.C. REGISTER l
I |
| T |
i ' '
| |
| |
DIo-8 % necisTer [ Creck [  sTore [ cENERATE|") RecieTER > 0008
| OE

Fig.2 Block diagram
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PIN DESCRIPTIONS

Symbol Pin No. Description

Si 1 Shift in The Sl input is used to load data into the FIFO. On the rising edge of S, the data
present on the DI port is loaded into the input register and the write cycle that places the
data within the store is initiated. During programming, the Sl input is used to load data
into the DIPSTICK Register and Parity Control Register.

SO 15 Shift out The SO input is used to clock data out from the FIFO. On the rising edge of SO,
the data currently read from the store is loaded into the output register and the read cycle
that reads the next output from the store is initiated.

IR 7 Input ready The IR flag indicates that the FIFO is ready to receive another input. After a
rising edge of Sl, IR will go low for the period required to write the new data into the store.
Should IR remain low for more than the duration of one cycle the FIFO is full.

OR 20 Output ready The OR flag indicates that the FIFO is ready to output new data. After a
rising edge of SO, OR will go high for the period required to read new data from the store.
Should remain high for more than the duration of one cycle the FIFO is empty.

During programming the OR output acts as a one bit input to LSB of the 10-bit DIPSTICK

Register.
[8]] 6,54, Data Input DIO-8 is the 9-bit data input to the FIFO. This input is internally registered,
3,27,26, hence input data may be removed at any time after the rising edge of SI. During
25,24,2 programming of DIPSTICK the DI input is the 9 MSBs input to the DIPSTICK Register.

When Parity Generation is enabled, the DI0-7 inputs are used as the inputs to the Parity
Generator, DI8 is treated as a Parity input (P!).

DO 9,10,11, Data output DOO-8 is the 9-bit data output from the FIFO. This output is internally
12,16,17, registered, hence the output data will not change until shortly after the rising edge of SO.
18,19,13 When Parity Generation is enabled, the Parity bit replaces the DOS8 bit of the output, DO8
is treated as the Parity Output (PO).
MR 22 Master reset The MR input to the FIFO performs two functions:

1. Resetting the FIFO to an empty state;

2. Enabling the DIPSTICK Register and the Parity Control Register Clocks and causing
OR, PE and DS to become inputs to the 10th bit of the DIPSTICK Register and the
Parity Control Register, respectively.

OE 8 Output enable The OE input when high forces the DO0-8 outputs into a high impedance
state.
PE 21 Parity error The PE output changes after the rising edge of Sl. The PE flag indicates,

when high, that the data loaded into the FIFO on the most recent rising edge of SI
contained a Parity error.

During programming the PE output acts as a one-bit input to the Parity Control Register,
and when set high selects Odd Parity.

DS 22 DIPSTICK The DS output changes when the last of S| or SO to go high finally goes low -
see Section DS in Functional Description. The DS output is active high. During
Programming the DS output acts as a one-bit input to the Parity Control Register and
when set high enables the Parity Generation Circuitry.
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FUNCTIONAL DESCRIPTION

The MV61903 contains four main blocks; the 1K x 9
STORE and associated registers, the FIFO controller, the
DIPSTICK Register and the Parity circuitry.

1K x 9 STORE

The 1K x 9 STORE contains the data written into the FIFO.
It accepts data from the input register, sources data to the
output register, and is controlled by two pointers supplied by
the FIFO controller.

FIFO Controller

The FIFO controller accepts the SI, SO and MR inputs and
generates the IR, OR and DS outputs and pointers for the
store.

Sl and SO

Sl and SO are the shift in and shift out signals to the FIFO.
These inputs may be synchronous or asynchronous to one
another. There are no restrictions on Sl and SO with respect
to each other. There is no maximum limit on Sl or SO high or
low periods, the only restriction being minimum S| or SO
high or low periods which determine the cycle time (see
Section DS).

The FIFO controller calculates the correct pointer outputs
for the store, according to the sequence of Sl or SO pulses.

TSFV
2.4v
SI/SO TFIV
0.4v
TSFV 2.4v

|
sors __——_‘TF'V 0.4V
2.4V
DS
0.4V
Fig.3(a) SI and SO isolated
T
sn/so‘m'—sf—v—-“
TFIv
|

24V

SO/s|

2.4V 2.4V
DS
0.4V 0.4V
TFIv

TSFV

Fig.3(b) SI and SO overlapping

When low, the MR input to the FIFO controller resets both
pointers to zero and loads the output register with zeros. Any
Sl or SO pulses that occur while MR is low will not change the
state of the FIFO controller, the FIFO will remain empty.

IR and OR

Input ready and output ready are generated by the FIFO
controller, dependent upon the state of Sl and SO.

While Sl is high, IR is held low. IR can only go high if Sl is
low and the FIFO is ready to receive new inputs.

OR can only go low if the FIFO is ready to output new data.
It is not dependent upon the state of SO. A rising edge on SO
will cause OR to go high for a period equal to the time
required to read new data from the store.

DS

The DS output changes according to the state of Sl and
SO.

The two usual cases for asynchronous (isolated or
ovelapping) Sl and SO pulses are shown in Fig.3, the start of
the invalid period DS being indicated by Trv.

In either case, the DS flag changes a period equal to Triv
after the rising edge of SI or SO.

The flexibility of Si and SO timing relationships allows a
further relationship for asynchronous Sl and SO pulses, as
shown in Fig.4 with the invalid DS period indicated.

In this case, either SI or SO is held high, while the
remaining input is toggled. The DS flag changes after each

rising edge of either input.
o.4v¥

s|/s:/(2.4v
ﬂ re—TsFv
"‘——TFIV
2.4V 2.4v 2.4V 2.4V
so/si
TSV, | _TsFv
LA JF_“’.1

|
Koo Jem N X

Fig.3 DS timing for asynchronous SI/SO
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DIPSTICK Register

The DIPSTICK Register contains a value equal to the
number of words in the store at which the DIPSTICK flag will
become active.

The DIPSTICK Register defaults to a value of 512 on power
up, and if not reprogrammed will continue to become active
at this value, fulfilling the function of a ‘half-full’ flag.

The DIPSTICK Register may be reprogrammed while MR
is active. A low on MR does not change the contents of the
DIPSTICK Register, but enables the DIPSTICK Register
clock. Any rising edge on S| while MR is low will cause a
10-bit word to be loaded into the DIPSTICK Register.

The 10-bit word is derived from two sources: the DI0-8
inputs and the OR output (OR acts as an input when MR is
low).

,OR
MV61903 DS,PE
MR
MR OE
“1or'0

Fig.5(a) External 3-state logic driver

vVce

10k

,OR
MV61903 Mve1eo3 | OSPEO

DS,PE,OR
10k

GND
Fig.5(b) External pull up or down

DS,PE,OR
MV61903

10k

CMOSs
GATE

Oor't

Fig.5(c) External drive from CMOS O/P

Fig.5 DS, PE and OR interface connections

The nine inputs derived from the D10-8 inputs comprise the
9 most significant bits of the DIPSTICK Register, DI8 being
the most significant bit. The bit derived from OR input forms
the least significant bit of the DIPSTICK Register.

The OR input may be driven high or low by external logic
while MR is low. This external logic must adopt a high
impedance state while MR is high (Fig.5(a)) or be CMOS, and
be connected to OR via a 10kQ) series resistor (see Fig.5(c)).

MV61903
PARITY CIRCUITRY

The Parity circuitry consists of three main elements, the
Parity Control Register, the Parity Checking Circuit and the
Parity Generation Circuit.

Parity Control Register

The Parity Control Register is a 2-bit register that is
programmed at the same time as the DIPSTICK Register via
the DS and PE ports. _

Both DS and PE outputs become inputs when MR is low.
The DS input will set the Parity Generation bit of the Parity
Control Register when high, and will reset it when low. The
PE input will set the Parity sign bit of the Parity Control
Register when high and will reset it when low. A low on MR
does not change the contents of the Parity Control Register,
but enables the Parity Control Register Clock. Any rising
edge of Sl while MR is low will cause a two-bit word to be
loaded into the Parity Control Register.

On power-up the Parity Control Register defaults to a
setting that disables the Parity Generation circuitry, and
selects ODD Parity checking. This corresponds to a low
setting of the Parity generation bit of the Parity Control
Register, and a high setting of the Parity sign bit as shown in
Table 1.

Table 1 PE and DS settings during programming

PE DS Function

0 0 EVEN Parity Generation Disabled
0 1 EVEN Parity Generation Enabled
1 0 ODD Parity Generation Disabled
1 1 ODD Parity Generation Enabled

The PE and DS inputs may be driven high or low by
external logic while MR is low. This his external logic must adopt
a high impedance state whilst MR is high (Fig.5(a)) or be
CMOS and be connected to OR via a 10kQ series resistor
(see Fig.5(c)).

Parity Checking Circuit

The Parity Checking Circuit selects the Parity Sign (EVEN,
ODD) by the Parity Control Register sign bit setting, and
checks all incoming data for Parity errors. Any detected error
will cause the PE output to go high shortly after the rising
edge of S| that loads the data containing the error into the
FIFO.

Parity Generation Circuit

The Parity Generation Circuit is enabled by the Parity
Generation bit of the Parity Control Register, and selects the
Parity sign (EVEN, ODD) according to the Parity Control
Register sign bit setting.

The Parity Generation Circuit generates the correct bit for
the DIO-7 inputs to the FIFO (after they have passed through
the store), and if parity generation is enabled, it inserts this
correct parity bit into the DO8 bits of the DO0-8 output.
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CASCADING

The MV61903 Parity FIFO will cascade in width, depth or
speed.

Width

Multiple MV61903 Parity FIFOs may be configured as one
1K x (n x 9) FIFO with n independent DIPSTICK flags. See
Fig.6 for 1K x 27 example.

Depth

Multiple MV61903 Parity FIFOs may be configured as one
nK x 9 FIFO, see Fig.7 for 3K x 9 example.

In this configuration, each DIPSTICK flag operates within
one of the 1K blocks of the 3K total store. On power up, these
flags will default to detect 512 words, 1536 words and 2560
words in the store.

When cascading and generating parity, the First FIFO in
the chain must be programmed to generate, the remainder to
check parity.

These expansion techniques may be combined to allow
expansion in width and depth with a corresponding increase
in the number of available flags.

Speed

The MV61903 Parity FIFO may be cascaded to increase
speed and depth at the same time. Fig.8 illustrates a 2K x 9
20MHz FIFO example.

In this example the Input data is loaded into alternate
FIFOs and clocked out of alternate FIFOs. MR selects the top
FIFO as the destination of the first word to be written into the
store, consequently this FIFO contains the 1st, 3rd, 5th (odd
numbered) words written into the store and hence, its
DIPSTICK flag can only detect ODD values of store
contents. Similarly, the bottom FIFO can only detect the
EVEN value of the number of words within the store.

There is a capacity for 2048 words, each DIPSTICK flag
has 1024 values, and these are interlaced to cover all 2048
possible values.

si st so )
MR MR 3
» 1 No MV61903 1
9 _ 9
N IR oR
FUL—@ D EMPTY
Re—— ‘ PE ‘ DS a
si SO
27 MR o€ 2
9 MV61903 9 7
I Mo DO >
i S S
e tos
si so
MR OE
MVE1903
IR
9 _ 9
:{W DI oR

Fig.6 1K x 27 10MHz FIFO with FULL, EMPTY and 3 DIPSTICK flags

214



MV61903

s—
g1 g

[
D
@

FULL ) D R OR D Q——EMPTY
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SHIFT SHIFT
iN ouT
9 9 9 9
) S— ——— 1112
T ol pof—"oi —oi oo out
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Fig.7 3K x 9 10MHz FIFO with FULL, EMPTY and 3 DIPSTICK flags

DS PE MR

1 -
DS PE M

si sl SO
) L4
CLR D RA MV61903 | oRa CLR D
«+—IR ORp——»
Q Q Q [}
l —Mor __ oo
OE
L 9
9
DI j'> Do
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S| __SO|
DS PE MR
DS PE MR
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Fig.8 2K x 9 20MHz FIFO with 2 DIPSTICK flags
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e ——

LOAD DATA
INT/DATA S OR s MUX J 1 DELAY oR MR RESET
recewe  patak——]oo PE DATA . newiT
P Ds INT HP
SHIFT so °
e K= DO R INT
DATA/ERROR PE 9
INT DS oI ——]paTA
1
RESET)| 1il'ﬁ IR - (o] ] SHIFT

Fig.9 Parity protected asynchronous data transfer

TYPICAL APPLICATIONS
Parity Protected Asynchronous Data Transfer MR

Fig.9 illustrates an interconnection of two MV61903 FIFOs oR
configured to form an asynchronous Parity Protected Data 9 9
Communication link. r:i} DI o] eum——

The MV61903s are programmed directly from the Transmit
and Receive microprocessors to set the Parity sign (EVEN,
ODD) and enable Parity Generation on the Transmit side. MV81903
The PE flag of the receiving FIFO acts as an interrupt to PE|—»——PE
indicate that the FIFO has space for a new block of data, or
has received a new block of data respectively. These CLK i SO
interrupts may be used to initiate DMA data transfer routines. DS

The delay element is required to ensure that the set up time
on the receiving FIFO is satisfied before S is taken high. This
delay will vary according to the implementation.

During programming, the link between the Transmit FIFO
OR and the Receive FIFO SI must be broken to allow the
receive microprocessor to program the receive FIFO.

OE——O0F

10MHz User Programmable Delay Line

The MV61903 may be configured as a user programmable Fig.10 1K x 9 user programmable delay line (10MHz)
delay line.

In this application, S| and SO are toggled synchronously,
and the DIPSTICK Register is used to store the desired delay.

To build a 10MHz 1K x 9 delay line requires one MV61903
and one 2-input AND gate. See Fig.10.

An MR empties the FIFO and allows the DIPSTICK
Register to be programmed with the desired delay.
Subsequent clock cycles will load data into the FIFO, but no
SO pulses will occur until the DIPSTICK flag becomes active
as decoded by the 2-input AND gate.

Once DIPSTICK has become active, every clock pulse will
cause an Sl and SO to the FIFO, resulting in no netchange in
the FIFOs contents, and leaving DIPST!CK, and hence SO,
enabled.

Each CLK cycle will cause a word to be written into and
read from the FIFO, implementing the operation of a delay
line.
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Tamb = -40°C to +85°C, Vcc = 5.0V £ 10%, GND = OV

Static Characteristics

MV61903

Static discharge voltage
Storage temperature Ts
Ambient temperature with

-65°C to +150°C

power applied Tamb -40°C to +85°C
Package power dissipation
DG 2200mwW

Characteristic Symbol Min \;a;:e Mo, Units Conditions
Output high voltage VoH 2.4 Y lon = 8mA
Output low voltage Vou 04 \ lo = -8mA
Input high voltage Vi 2.0 Vv
Input low voltage Vi 0.8 v
Input leakage current Vie -10 10 UA GND < VIN< Vee
Vcc current lcc 50 mA | Tamv-40°C to +85°C
Output leakage current loz -50 50 uA | GND< Vour< Vee = Veemax.
Output short CCT current los 15 80 mA | Vcc = max.
(See Note 2)

Switching Characteristics
Characteristic Value Units Conditions
Min. Typ. Max.
SO or SI low 50 ns
SO or SI high 25 ns
Setup DI0-8 to SIT™ 20 ns
Hold DI0-8 to SI T 0 ns
SO to DOO0-8 valid 25 ns 2 x LSTTL + 20pF
SIT to IRL 20 ns 2 x LSTTL + 20pF
SI"L_to IR - min SI pulse 75 ns 2 x LSTTL + 20pF
SO to OR _J— 50 ns | 2xLSTTL + 20pF
SO Lto OR L 30 ns | SO min pulse width
OR high 50 ns | 2xLSTTL + 20pF
SO_["or SI_Tto DS invalid Trwv 40 ns 2 x LSTTL + 20pF
SO_["or SI_"to DS valid Tsfv 70 ns 2 x LSTTL + 20pF
S|_I"to PE valid 20 ns 2 x LSTTL + 20pF
MR low 300 ns
MR Lto Sl _I” 250 ns
Setup OR, DS, to SI_I™ 20 ns | MR low
Setup DIO-8 to SI_I™ 20 ns | MR low( Programming
Hold OR, DS, PE to SI_I~ 0 ns | MR low{ mode
Hold DIO-8 to SI_I™ 0 ns | MR low
OE_I"DO™ z (See Note 3) 20 ns | 2xLSTTL + 20pF
OE_IDO_z 20 ns 2 x LSTTL + 20pF
OELDO z/ 20 ns | 2xLSTTL + 20pF
OELDO z_ 20 ns | 2xLSTTL + 20pF
Power up to MR "L 2 us | Vec = 4.25V min.
ABSOLUTE MAXIMUM RATINGS (See Note 1)

Supply voltage Vcc -0.5 to 7.0V NOTES ]
Input voltage Vin -0.9 to Vec +9V 1. Egceedlng tr_lese ratings may cause permanent damage.
Output voltage Vour -0.9 to Vcc +0.9v Functional operation under these conditions is not implied.
Clamp diode current per pin Ik (See Note 2) +18mA 2. Maximum dissipation or 1 second should not be exceeded, only

one output to be tested at any one time.
3. ‘2 denotes high impedance state.

217



S PLESSEY
Semiconductors

SP9001C

FOUR CHANNEL MAGNETIC BUBBLE SENSE AMPLIFIER

GENERAL DESCRIPTION

The SP9001C is an integrated circuit designed to detect
low level pulses. The circuit is organised with four differential
input amplifiers which are multiplexed to give two latched
tristate TTL outputs. A variable threshold input is also
provided to vary input sensitivity. Internal AC coupling is
used to remove DC offset present at the inputs. Although
designed primarily for magnetic bubble memory systems,

this device can be used in other applications where the
detection of low-level pulses is required.

FEATURES

Four Multiplexed Differential Input Channels

Two Tri-State TTL Outputs

Adjustable Input Sensitivity 2-10mV

+2V Common Mode Range

Pulse Detection in Presence of +100mV DC Offset
TTL Compatible Logic Inputs

APPLICATIONS

B Sense Amplifiers For Magnetic Bubble Memories
B Low Level Pulse Detection

ORDERING INFORMATION

SP9001C DC (Commercial Ceramic)
SP9001MC DC (Military Ceramic)

vez-t 18[]Vin 1-

Vi 24[]2 17[3vi 1+

Mx da 1epv:

vee [a 14[] oF

vee (|5 speo0rc 15Ja

Vin 3+[]6 13{] GND

Vin3-[]7 12[] Qa3

vea-[|8 1] sTR

Vin 4 +(]9 10F| DCR pcis

Fig.1 Pin connections - top view

PIN NAMES

Mx Multiplex
DCR DC restore
STR Strobe

OE Output enable
Vr Threshold set

Vee Negative voltage supply
Vce Positive voltage supply
Vin Input

Q2 Output-channels 1 and 2
Qa3 Output-channels 4 and 3

Logic ‘0’ on OE enables tristate outputs
Logic ‘1" on Mx selects channels 1 and 4

3
MULTIPLEX DC RESTORE

THRESHOLD SET

| INPUT WP

Vin1 17?—ﬁ + |
| 2ND STAGE ~ COMPARATOR  LATCH ouTPUT |

Vin1 180—— t AMP BUFFER |

|

| 14 OUTPUT 172

Vin2 2?—«\ I
| > |

R e |
| |
|

Vin3 so— ™\ |
|
| > |

e It l

|

| L 12 QUTPUT 4/3

Ving 9<‘>———<\ =l 7
| > |

Vina 80—- |
| |
| |
L ____l ____________ s 1

STROBE  OUTPUT ENABLE

Fig.2 Block diagram
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Veec = +5V Vee = -5V Tamb = 25°C

Characteristic Symbol i, Y:yl:e Max. Units Conditions
Positive supply current lcc 40 50 mA
Negative supply current lee -20 | -30 mA
Logic input current - low hi -1.6 mA |ViL = 0.4V See Note 1
Logic input current - high 1G] 40 uA | ViH = 2.4V See Note 1
Output voltage - low VoL 0.4 V  |lo. = 16mA See Note 2
Output voltage - high VoH 24 V  {lon = -5mA See Note 2
Offstate output current loz 40 uA | See Note 2
(Vo =04V, Vo =24)
Threshold set input range VT 1 45 v
Threshold set input current (VT = 4.5V) hr 10 uA
Threshold set voltage VT 325 | 365 4.10 V | I/P sensitivity = 10mV
Threshold variation with sensitivity AVT/AVin| 0.230| 0.255| 0.290 | V/mV
Input common mode range CMR +2 V | See Note 4
Input differential DC offset Vos +100 | mV | See Notes 3,4
Input bias current lin 10 uA | See Note 4
Input offset current Alin 1 uA | See Note 4
Input impedance Rin 10 kQ [ See Note 4
Input threshold range Vin 2 10 mV | See Note 4
Channel/channel threshold variation AVin +0.5 mV
Variation threshold with temperature AVivAT -10 uv/eC
Variation threshold with supply (positive) |AVivAVcc -0.5 mvV/V
Variation threshold with supply (negative) | AVinvVee 0.8 | -1.1 | mVWV
Input amplifier bandwidth B 7 MHz
Multiplex set up time t1 20 ns | See Note 5
DC restore-input set up time t2 50 5000 ns | See Note 5
input-strobe set up time ta 20 ns | See Note 5
Strobe/output delay (output low) ta 35 65 ns | Fig.5. See Note 5
Strobe/output delay (output high) ts 25 50 ns | See Note 5
Output rise time te 15 25 ns | See Note 5
Output fall time t7 15 25 ns | See Note 5
Output enable/output delay (low) te 20 50 ns .
Output enable/output delay (high) te 15 | 25 ns f Fig.6. See Note 5
NOTES

. Each logic input.

Each output.

The device will detect a small pulse at the input in the presence of a DC differential offset applied at the input (see Fig.12)
Each input channel.

Timing limits guaranteed but not tested.

s

RECOMMENDED OPERATING CONDITIONS

Characteristic Symbol i, YT‘;:;? Max. Units Conditions
Positive supply voltage Vce 45 5 5.5 \
Negative supply voltage VEee -5.5 -5 -4.5 v
Logic input voltage - low Vi 0.8 V  |See Note 1
Logic input voltage - high ViH 2 V  [See Note 1
Output current - low lou 16 mA [See Note 2
Output current - high I0oH -5 mA |See Note 2
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ABSOLUTE MAXIMUM RATINGS

Storage temperature -65°C to 150°C
Operating temperature -55°C to +110°C
Positive supply Vcc +7V
Negative supply Vee -7V
Analogue input voltage +4V
Differential input voltage +3V
Logic input voltage Min. -1.5V Max. Vcc
Threshold input voltage Min. -1.5V Max. Vcc

CIRCUIT DESCRIPTION

A block diagram of the sense amplifier is shown in Fig.2.
The circuit consists of four differential input stages which are
multiplexed into two output channels each comprising a
second stage amplifier, comparator, D-Type flip-flop and
output buffer. AC coupling is employed between first and
second stages enabling the device to accept relatively large
DC offset voltages at the input. The DC restore input, when
driven high, causes the second stage inputs to be clamped to
zero volts. When the DC restore input is low the clamp is
released and the input signals can pass to the second stage.
The overall action of the clamp is to reference the differential
input signal to zero whilst the clamp is closed. Hence the
effective signal is the change in differential input signal from
the time at which the clamp is opened, as shown in Fig.4.

The signal is amplified and then compared with the
threshold voltage set by applying an external voltage to Pin
16 (V7). The relationship between the actual threshold and
the applied voltage is shown in Fig.8. The comparator
decision is strobed into the edge triggered flip-flop on the
positive edge of the strobe signal and fed into a TTL
compatible tristate output stage.

The complete sequence of waveforms is shown in Figs. 5
and 6. Fig. 7 shows waveforms obtained in a typical magnetic
bubble memory system application.

OPERATING NOTES

The circuit operates with a small number of external
components. These are required to set the necessary
threshold voltage (which can be arranged, if required, to
track the power supply voltage), or to compensate for
sensitivity changes with temperature. It is recommended that
the power supplies are well decoupled by connecting 0.1uF
capacitors to ground, as close to the package as possible.
Since the device has a high sensitivity, care should be taken
to avoid routing the inputs close to the DC restore, strobe
and other logic signals, which might cause cross coupling
and produce an incorrect decision.

The high impedance differential inputs add to the flexibility
of the device, allowing a variety of input connections
schemes to be used. DC offsets of up to 100mV can be
tolerated at the input by virtue of the internal AC coupling,
but the inputs should be maintained within the +2 volts
common mode range (see Fig.11). This enables the resistor
bridge network, shown in Fig.12(a), to be used for low cost
solutions. Larger DC offsets will require the inputs to be AC
coupled, in which case external bias must be provided. The
high input impedance will not unduly load the circuit to
which it is connected.

The flexibility of the design of the input stage also allows
the use of current sources or baluns as a bridge network (see
Figs.12(b) and 12(c)).

If the multiplex facility is not required the multiplex input
should be connected to either the positive supply or ground
and the appropriate input channels used as convenient.
Unused amplifier inputs should be connected to ground.

INPUT

ESD
PROTECTION
STRUCTURE

(a)

TO
NEXT
T STAGE

INPUT

ESD
240 PROTECTION
STRUCTURE

Vee

ESD
PROTECTION
STRUCTURE

(v)

Fig.3(a) Analogue input circuit (b) Output circuit
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Vin

INPUT

STROBE |

Fig.4 DC restore timing

MULTIPLEX *

DC RESTORE ) J \ / \ /

DIFFERENTIAL
INPUT

STROBE

OuUTPUT

Fig.5 Timing sequence (output enable held low)

|

OuUTPUT

ENABLE

- L_ _f_
8

Fig.6 Output enable timing

[Differential _input]

NS

D [D.C. Restore]

Fig.7 Typical waveforms in Magnetic Bubble Memory System

SP9001C

221



SP9001C

THRESHOLD SET VOLTAGE VT (VOLTS)
\
\
\
\ ]
\
\
\
\

0 2 4 6 8 10
Vin (mV)

Fig.8 Minimum threshold set voltage (V1) vs input signal (Vin)

in =8mV

-60 -40 -20 0 20 40 60 80 100 120
TEMPERATURE (°C)

THRESHOLD SET VT (VOLTS)
<

Fig.9 Threshold set voltage vs temperature

n
o]
g 3 Yin =omy ‘\
£ // N\
i
@ 2
g | ——1 Vin =3mV t——t—
I
[ TA Tzsf’lc
T 1
£ 40 -100 -60 -20 0 20 60 100 140
DC OFFSET AT INPUT (mV)
Fig.10 Threshold set vs differential DC offset at input
g Vin = 8mV
Q4
a 0
1~ T =-55°C T %C
E I 7
7]
g 3
o T =125°C ™
I
n
g,
£ 2 -1 0 1 2

INPUT COMMON MODE VOLTAGE (VOLTS)

Fig.11 Threshold set vs common mode voltage
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Fig.12(a)

ov
Fig.12(c)

D = BUBBLE MEMORY DUMMY RESISTOR
S = BUBBLE MEMORY SENSE RESISTOR

Fig.12 Input stage configurations

SP9001C
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w PI-ESSEV ADVANCE INFORMATION

Semiconductors

SP9131

520MHz ECL DUAL D FLIP-FLOP

The SP9131 Dual D type flip-flop is pin compatible with
10131, but has improved dynamic performance.
veer [y N 16[] Veez
FEATURES
B Guaranteed Operation at 520MHz "_'D “jf
@  Separate or Common Clock il “pe
B  Independent Set and Reset Inputs M R
B Master Slave Operation sills ls2
] _52V Supply terle u[]Te2
B Operating Temperature Range: ogr wofio2
-30°C to +85°C - Industrial vee (s s[Jcc
-55°C to +125°C - Military DG16
B ECL 10K Compatible
B Pin Compatible with MC10131/102131/105131/
10H131 — But Faster o
ORDERING INFORMATION ~ g
SP9131DG (Industrial - Ceramic DIL package) & 5 I
SP9131BB DG (Plessey High Reliability Ceramic DIL e & . 2B
package) s
SP9131LC (Industrial - LCC package)
SP9131AC DG (Military - Ceramic DIL package) w2 13 DATA I8 2
NOTE: Ve 20 12 COMMON CLOCK
The AC version of this product conforms to MIL-STD-883C “
CLASS B screening and is covered by separate data which 1 "
observes the change notification requirements of MIL-M- Vet 2 0 Ve
38510 and is published in the ‘MIL-STD-883C CLASS B
Integrated Circuit’ Handbook. Please consult your nearest a3 9 DATAIN 1
Plessey sales office.
R-S TRUTH TABLE CLOCKED TRUTH TABLE 15 2o
R|s| an+1 c|{o| an +1 g B
L|L Qn L X Qn E Lc20
:-l ': r : I: }: Fig.1 Pin connections - top view
HIiH ND X = Don't care o s
C=CE+CC - ]
A clock H is a clock transition o1 7 a1 2
from a low to a high state.
CE1 6 —'_—j :
ABSOLUTE MAXIMUM RATINGS [o7] S
Power supply voltage |Vee - Vee| 8V A1 4
Input voltages OV to Vee cc 9—ud
Output source current <40mA
Storage temperature range -65°C to +150°C L e |
Junction operating temperature <175°C Go— e
Ce2 n—_D
THERMAL CHARACTERISTICS
DG16 Ban = 110°C/W oz o ®
fic = 33°C/W 2 p——u
LC20 6ua = 73°C/W
fisc = 22°C/W Fig.2 SP9131 logic diagram
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NOTES

1.

ViH max.

Individually test each input; apply ViL min to pin under test.

ViL min.

2. Output level to be measured after a clock pulse has been applied to the CE input (pin 6)
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TEST CIRCUIT DETAILS

SP9131

TO 50 OHM TO 50 OHM
SCOPE CHANNEL ~2vde SCOPE CHANNEL
©) ®
e
7 /J;o.w
50 50
o—-23s TPour Toma  28°C
a 2 —_— 11V

4

o—r cLock .

SINEWAVE GENERATOR o INPUT 0.71Veus
} ST . sPo1 — 03w
o—23c |3
100 Q
Jo
Ver 100 QOR3 600mV MIN
Veus ~ 0.71Vde O— OuTPUT
(X7
(USE HIGH IMPEDANCE /;; [ *
PROBE TO ADJUST Vsias)
142V -32vde
50 ohm termination to ground located in each scope channel

input.

All input and output cables to the scope are equal lengths of 50
ohm coaxial cable. Wire length should be <<'; inch from TPin
to input pin and TPourt to output pin.

The +2V and -3.2V supplies allow the output load to be

connected to ground.

Fig.3 Toggle frequency test circuit

:

s.'l

6 2 input.
© e e ° All input and output cables to the scope are equal lengths of 50
. ohm coaxial cable. Wire length should be << inch from TPinto
o—2Yc 2 SPON 7 input pin and TPout to output pin.
TP TPour
o—Ho afp—o > INPUT PULSE
R t+ =t- = 1.0nsec = 0.2nsec (20 to 80 %).

Veer Veer
~2.0Vdc

>0

50 ohm termination to ground located in each scope channel

4

Vee - —3.2vdc

AR

R INPUT ——— 1,
\ ?zso% \
<031V

11y
507,(_\ /
S INPUT ~0.31v.
ts 2 o r — r“ 2
12 —.1 r—lz
X
0 %
20°%
Q ouTPUT
ts 3 —amf — ta3
Q outPUT

) -—l o

—

111V
%50 % \
c -0.31V
tHoLD
0 __7'(

% 50%
tseTup
o _.___[

NOTE

tsetup is the minimum time before the positive transition of the
clock pulse (C) that information must be present at the data input
(D).

thoia is the minimum time after the positive transition of the
clock pulse (C) that information must remain unchanged at the
data input (D).

Fig.4 Switching time test circuit and waveforms at 25°C
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@ PLESSEY

Semiconductors ADVANCE INFORMATIOIE

SP9210

200MHz DUAL 4-BIT LATCH

The SP9210 is a dual 4-bit master/slave D-type flip-flop

yvi;)t;tasynchronous set and reset which override the clock sia []* 20[] Ara
input.

Data is entered into the master when the clock is low and is vee [J2 o[] nss
transferred to the slave on the positive transition of the clock, o [Js 26[] a1
the device being edge-sensitive.

On-chip pulldown resistors eliminate the need to tie 0z [Js spo
unused inputs to Vee 03 (Js 2a[] 03
FEATURES oa e (] as
B Dual 4-Bit Master/Slave D-Type Flip-Flop v E7 22; e

8 21 Vee
B Clock Rate in Excess of 200MHz ’
B 52V Supply o e oo
@ Current Consumption Typically 145mA o7 (o op o
B input Current Less Than 330pA g epo
B Operating Temperature Range -30°C to +85°C ve g Tpos
B Set and Reset Inputs Provided s [Jo o ve
B ECL 10K Compatile o o s 0628
B Dual Clock Inputs

ORDERING INFORMATION

Fig.1(a) Pin connections, ceramic

DIL package (top view)

e — —
! |
SP9210DG (Industrial - Ceramic DIL package) SET Y (020 RESET
SP9210BB DG (Plessey High Reliability Ceramic DIL | :
package) ver 2?— 027 RESET
| _
|
PIN NAMES o1 :o-——»———‘ o v_%” o
|
S1-4 Set input for 1-4 D2 4? o v_clm o
S5-8 Set input for 5-8 | |
Vee Supply voltage (-VE) 03 5O R 1“ -
D1-8 Data inputs 1-8 ]' 7
CLK1-4 Clock latch for 1-4 o4 60 |
CLK5-8 Clock latch for 5-8 | a R e
Q1-8 Outputs latches 1-8 |
R1-4 Reset input latch for 1-4 Vee ,(l)_. l* ~—c|m Vee
R5-8 Reset input latch for 5-8 | |
| —Q21 Vce
|
|
BRE2FFBS i ] b s
BRSNS | :
N o “[L . | Q —019 Q6
a2 18 07 | :
RESET 5.8 27 7w o '“f - a v—<|>m a7
RESET 1-4 28 16 Vee CI; |
SET14 1 16 CLK 5.8 o - o - ot
|
Vee 2 14 CLK1-4 e |
D13 13 SET 5-8 Y ‘2| I— —~?|s Vee
|
0z 4 12 Vet SET 5-8 130—| ﬁ,.|>‘s CLSOGCK
‘ -
o~ ewwsz |
eesssgss Lc28 o ]

Fig.1(b) Pin connections, surface mounting package (top view)

Fig.2 SP9210 block diagram
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SP9210
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SP9210

RESET

INPUT LEVELS

11y
\ / D10 D
-0.31v COAX Q -0 Q1 COAX
D?H
SET s R ——O Q2
TPin 1704
\ RESET O—f —O Q3
NpuT (S Cr—
DJH —C Q4 v\pw.
PULSE
GENERATOR DIO—‘
05 O— —cos
D6 O——1 —C Q6
07 O—— 5708 —o a7
50 ohm to ground located in each scope channel input. All input De o a a8
and output cables to the scope are equal length of 50 ohm coaxial
cable. Wire length should be ', inch from TPin to input pin and
TPour to output pin.
With supply voltages at 2V and -3.2V outputs should be terminated s R
with 50 ohms to ground; this results in an output level translation
giving Vo = 1.11V and Vou = ~0.31V.
| ,;;n.w TP TESTPOINT

SET AND RESET TIMING DIAGRAM

Vin TO SCOPE 500 v Vout TO SCOPE 500

[AM

|
3.2V (é

CLOCK AND DATA TIMING DIAGRAM

SET K“"" \

o ’ -

50%

=

NOTE

tset treset —=

tsetup is the minimum time before the positive transition of the clock
pulse (C) that information must be present at data input (D).

thoid is the minimum time after the positive transition of the clock
pulse (C) that information must remain unchanged at data input (D).

R - S TRUTH TABLE

Fig.3 Test circuit details for dynamic test

CLOCKED TRUTH TABLE

R|{S| aGn +1 cC|D Qn +1
L|L Qn L] X Qn
L|H H [ L L
HiL L t{H H
HH ND C = Clock, D = Data,
R = Reset, S = Set, t = Rising edge,
ND = Not defined X = Don't care

ABSOLUTE MAXIMUM RATINGS

Power supply voltage |Vee - Vee| 7V
Input voltages Vce to Vee
Output source current <40mA
Storage temperature range -65°C to +150°C
Junction operating temperature <175°C
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SP9210

1 28

27

ECL
INPUT
14

memrarg;ul

TjwwﬁwTT

6 23
-2V BIAS
AT END OF
7 SP9210 z EACH LINE
8 21
! 150//270 = 100 OHM
- 20 TERMINATION
o L IMPEDANCE
NPT ——e— —{J 19 outeur

i

Ll

ECL CLK
INPUT ———
1-4

111z

270 [] 270

ECL CLK
INPUT
58

e

=

Fig.4 ECL 4 + 4 latch with 100Q output termination
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@ PLESSEY

Semiconductors

SP16F60

DUAL 4-INPUT OR/NOR GATE

SP16F60 provides simultaneous OR-NOR output
functions with the capability of driving 50Q lines. This device
contains an internal bias reference voltage, ensuring that the
threshold point is always in the centre of the transition region
over the temperature range (—30°C to +85°C). Input
pulldown resistors eliminate the need to tie unused inputs to
Vee
FEATURES
Operating Temperature Range -30°C to +85°C
Gate Switching Speed 550ps Typ.

ECL Il and ECL 10K Compatible
50QLine Driving Capability

Operation With Unused 1/Ps Open Circuit
Low Supply Noise Generation

Pin and Power Compatible With SP1660

APPLICATIONS

B Data Communications

M instrumentation

B PCM Transmission Systems
B Nucleonics

ORDERING INFORMATION

SP16F60DG (Industrial - Ceramic DIL package)

SP16F60BB DG (Plessey High Reliability Ceramic DIL
package)

SP16F60LC (Industrial - LCC package)

SP16F60BC DG (Military - Ceramic DIL package)

NOTE:

The BC version of this product conforms to MIL-STD-883C
CLASS B screening and is covered by separate data which
observes the change notification requirements of MIL-M-
38510. Please consult your nearest Plessey sales office for
availability of separately published data.

et []1 16' Vee2 lg g - g g
E2 15 h
IS 1h 19 13 2
E4 13 n Vee2 20 12
1 "
Es 12] Veel 2 10 Vee
Es ‘13 a3 9 INt
il 1oh
s o R

DG16

3=4+5+6+7
2=4+5+6+7

DC Input Loading Factor = 1
DC Output Loading Factor = 70
ted = 0.9ns typ (510-ohm load)
= 1.1ns typ (50-ohm load)
Po = 120mW typ/pkg (No load)
Full Load Current, IL = -25mA dc max.

Fig.1(a) Logic and pin connections (top view) DG package
Fig.1(b) Pin connections LC package

ABSOLUTE MAXIMUM RATINGS

Power supply voltage |Vee - Vee| 8V
Input voltages OV to Vee
Output source current <40mA
Storage temperature range -65°C to +150°C
Junction operating temperature <175°C

Fig.2 Circuit diagram 235



SP16F60

ELECTRICAL CHARACTERISTICS

This ECL Il circuit has been designed to meet the dc
specifications shown in the test table, after thermal
equilibrium has been established. The package should be
housed in a suitable heat sink or a transverse air flow greater
than 500 linear fpm should be maintained while the circuit is
either in a test socket or mounted on a printed circuit board.

Thermal characterstics

DG16 Bun = 120°C/W
8uc = 40°C/W
LC20 6ua = 73°C/W
fuc = 22°C/W

TEST VOLTAGE VALUES (V)

Test procedures are shown for selected inputs and selected T @ Test M v v v Y
outputs. The other inputs and outputs are tested in a similar e RS A s it me | £l
manner. Outputs are tested with a 50Q resistor to -2.0V dc. +26°C [ —0.810 | -1850 | -1.095 | -1.486 52
+85°C[ -0.700 -1.830 -1.025 -1.440 -5.2
SP16F60 Test Limits
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Under -30°C +25°C +85°C Vee
Test | Min | Max | Min | Max | Min | Max |Units [Vikmex | Vit min | VIHA min | VILA max Vee (Gnd)
Power Supply Drain Current I3 8 - - - 28 - - mA - - - - 8 1,16
Input Current Iin W B - — - 350 - - HA - - - 8 1,16
[ i — — 0.5 = - - WA - * - = 8 716
NOR Logic 1 Von 3 ~1.045]-0.875]-0.960 [-0.810 | -08%0 [-0.700 \ - 4 - 8 1,16
Output Voltage l l 5 - -
2t
- 7 _
NOR Logic 0 Voi 3 [-1.890(-1.650 [-1.850|~1.620]~1.830(-1.5675 \ 4 - - 8 1,16
Output Voltage 5 - - -
| ik NERAnn
7 - -
OR Logic 1 Vou 2 —1.045 [-0.875 | -0.960 [-0.810 {-0.890 [-0.700 \ 4 - - 8 1,16
Output Voltage 5 - -
] IR ol
7 _ B ~
OR Logic 0 Vor 2 ~1.890]| -1.650(-1.850|-1.620~1830(-1.575 2 - 4 = - 8 1,16
Output Voltage l l l - 5 - -
SRAEaENINN
- 7 ;
NOR Logic 1 Vona 3 [-1065] - |[-0980f - [-0910| - v - - 4 8 1.16
Threshold Voltage - - - - - 5
BRI SRR
- — ~ — - 7
NOR Logic 0 VoLa 3 - |-1.630 -1600{ - [-1555[ Vv - - 4 - 8 1.16
Threshold Voltage - - . _ 5 _
IBENERNE I
_ - _ - 7 _
OR Logic 1 VoHa 2 [-1065] - |[-0980| - [-0910| - v - - 4 - 8 1,16
Threshold Voltage - - - - - 5 -
INENENENE . |
— — — - - 7 -
OR Logic 0 Voia 2 - |-1630] - |-1600 -1556| VvV - - - 4 8 1.16
Threshold Voltage - - - - - - 5
IHNENEN
- - - - - - 7
Switching Times (50S2 Load) Typ Max | Typ Max | Typ Max Pulse In | Pulse Out —3.2v +2.0V
Propagation Delay W3- 3 - - 055 | 0.8 - — ns 4 3 - - B 116
t4-2- 2 - - - 2 - -
- 14-3+ 3 - - - 3 - —
ise Time , 3. 3 04 06 ns LS k) = = B AL
20% to 80% . 2 03| 06 | - | - ns a 2 - - 8 116
Fall Time t3 3 0.4 0.6 ns 4 3 - - 8 1.1
20% to 80% t_ 2 035 06 | - - ns 4 2 - - 8 116
* Individually test each input applying Vi or V| to the input under test
TO 50-ohm termination to ground
CHANNEL located in each scope channel input

INPUT
PULSE
GENERATOR

INPUT PULSE
(20% TO 80%)

te = t— = 0.5(=0.1)ns

VIN TO CHANNEL A

VOUT NOR VOUT OR

COAX

Unused outputs connected to a 50-ohm
resistor to earth

All input and output cables to

the scope are equal lengths

of 50-ohm coaxial cable.

/— +1.11V

VIN 5&;50% y,
f—————— +0.31V
t——— — t+ 4
VouT OR
VouTt NOR
t— + —
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SP1648

ECL OSCILLATOR

The SP1648 is an emitter-coupled oscillator, constructed
on a single monolithic silicon chip. Output levels are
compatible with ECL Il logic levels. The oscillator requires
an external parallel tank circuit consisting of an inductor (L)
and capacitor (C).

A varactor diode may be incorporated into the tank circuit
to provide a voltage variable input for the oscillator (VCO).
The device may also be used in phase locked loops and
many other applications requiring a fixed or variable
frequency clock source of high spectral purity.

The SP1648 may be operated froma +5.0V dc supply or a
-5.2V dc supply, depending upon system requirements.

Operating temperature range:
-30°C to +85°C (Ceramic)
0°C to +75°C (Plastic)

SUPPLY VOLTAGE GND PINS SUPPLY PINS

+5.0V dc 78 1,14
-5.2V dc 114 7.8

ORDERING INFORMATION

SP1648DP (Industrial - Plastic DIL package)

SP1648DG (Industrial - Ceramic DIL package)

SP1648BB DG (Plessey High Reliability Ceramic DIL package)
SP1648 LC (Industrial - LCC package)

SP1648 MP (Industrial - Miniature Plastic package)

veer {1 ~ 14[] vee
ne (2 1a[] we
8
outeut []3 12[] Tank TANK (T 1@ BIAS POINT
vee2 17 |2 dmaVTH
ve Qs 1) we “ o |,SP1e%
Vea 3 6 Vet
acc (15 10[] 8as POINT
SP1648 b ouTPUT a 5 AGC
ne (e 9f] nc
MP8
vert [J7 8[] vez
DG14 DP14
-
=
o
o
=
Eese¢

veez

v
{_TR10

vecelt
1

’_IL {Tm
TR3 TR2 |

]
D { an
L

~N
"
rL 02y |
RN
7 010 o012
VEE1  BIAS POINT TANK

Fig.2 Circuit diagram of SP1648
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Vce to Vee
<175°C
<150°C

-65°C to +150°C (Ceramic)
-55°C to +150°C (Plastic)

AGC input

Operating junction temperature DG
Operating junction temperature DP

Storage temperature range

| Vce - Vee| 8V
<40mA

Power supply voltage
Output source current

ABSOLUTE MAXIMUM RATINGS

SP1648
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+5.0V
C 3.0 TO 35pF IO“quﬂ

10 14 10 = =

L

r=——----" hl
| |
|

0.1 1200 * 500
T C) OSCILLOSCOPE
= L~ v i3 SIGNAL iNPUT
| | UNDER
b - TEST
12 5
T 0.1

*The 1200Q resistor and the scope termination
impedance constitute a 25:1 attenuator probe.

B.W. = 10kHz

Center Frequency = 100MHz
Scan Width = 50kHz/div
Vertical Scale = 10dB/div

Fig.3 Spectral purity of signal at output (DIL pin numbers)

500 SCOPE
vee INPUT

*Use high impedance probe (>1.0MQ must be used).

**The 12000 resistor and the scope termination
impedance constitute a 25:1 attenuator probe.

** *Bypass only that supply opposite ground.

PRF = 10MHz a
DUTY CYCLE (vDC) ~ ¢

Fig.4 Test circuit and waveforms (DIL pin numbers)
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OPERATING CHARACTERISTICS

Fig.1 illustrates the circuit schematic for the SP1648. The
oscillator incorporates positive feedback by coupling the
base of transistor TR7 to the collector of TR8. An automatic
gain control (AGC) is incorporated to limit the current
through the emitter-coupled pair of transistors (TR7 and
TR8) and ailow optimum frequency response of the
oscillator.

In order to maintain the high Q of the oscillator, and
provide high spectral purity at the output, a cascode
transistor (TR4) is used to translate from the emitter follower
(TRS5) to the output differential pair TR2 and TR3. TR2 and
TRS3, in conjunction with output transistor TR1, provide a
highly buffered output which produces a square wave.
Transistors TR10 through TR14 provide this bias drive for the
oscillator and output buffer. Fig.3 indicates the high spectral
purity of the oscillator output.

When operating the oscillator in the voltage controlled
mode (Fig.5), it should be noted that the cathode of the
varactor diode (D) should be biased at least 2 Vseabove Vet
(==1.4V for positive supply operation).

When the SP1648 is used with a constant dc voltage to the
varactor diode, the output frequency will vary slightly
because of internal noise. This variation is plotted versus
operating frequency in Fig.6.

Typical transfer characteristics for the oscillator in the
voltage controlled mode are shown in Figs.7,8 and 9. Figs.7
and 9 show transfer characteristics employing only the
capacitance of the varactor diode (plus the input capacitance
of the oscillator, 6pF typical). Fig.8 illustrates the oscillator
operating in a voltage controlled mode with the output
frequency range limited. This is achieved by adding a
capacitor in parallel with the tank circuit as shown. The 1kQ)
resistor in Figs.7 and 8 is used to protect the varactor diode
during testing. It is not necessary as long as the dc input
voltage does not cause the diode to become forward biased.
The larger-valued resistor (51kQ) in Fig.9 is required to

OuTPUT

Vin

Fig.5 The SP1648 operating in the voltage-controlled mode
]

/DIl pin numbars
(Ll pin numoers,

provide isolation for the high-impedance junctions of the two
varactor diodes.

The tuning range of the oscillator in the voltage controlled
mode may be calculated as:

fmax  \/Co (max) + Cs

fmin v Co (min) + Cs

1
2m /L (Co (max) + Cs)

where fmn =

Cs = shunt capacitance (input plus external capacitance).
Co = varactor capacitance as a function of bias voltage.

Good RF and low-frequency by-passing is necessary on
the power supply pins (see Fig.3).

Capacitors (C1 and C2 of Fig.5) should be used to bypass
the AGC point and the VCO input (varactor diode),
guaranteeing only dc levels at these points.

For output frequency operation between 1MHz and
50MHz a 0.1uF capacitor is sufficient for C1and C2. Athigher
frequencies, smaller values of capacitance should be used:; at
lower frequencies, larger values of capacitance. At higher
frequencies the value of bypass capacitors depends directly

N

I

& 100 - ;

2 T vce = 50vE
@ 1

3 1

] ! "

g i - 1

z (

@ 10

>

Q

z

w

2

o

w Il
€10l |
Loq0l I I

3 10 10 100

1. OPERATING FREQUENCY (MHz)

OSCILLATOR TANK COMPONENTS
(CIRCUIT OF FIGURE 5)

f L
MHz D uH
1.0-10 | MV2115 100
10-60 | MV2115 23
60-100 | MV2106 | 0.15

SIGNAL GENERATOR
HP608

FREQUENCY DEVIATION

20kHz ABOVE SP1648 FREQUENCY ——_ OR EQUIV
300mVv
BW = 1.0kHz
SP1648 | _1omv__| PRODUCT | 20kHz | FREQUENCY VOLTMASTER
UNDER TEST [~ —(ATTENUATO DETECTOR METER HP3400A [ RMS
OR EQUIV HP3400A OR EQUIV
SP1648
FREQUENCY ()

.. {HP5210A OUTPUT VOLTAGE) (FULL SCALE FREQUENCY)

Note: Any frequency deviation caused by the signal generator and SP1648 power
supply should be determined and rninimised prior to testing.

1.0VOLT

Fig.6 Frequency deviation test circuit
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64 S - S —
1) —
56 | — SRR G
52 —
48 . o
/77 SR SR W —
aok S 1o T ]
36 -

32
28
Py S—
20}~
16
12
oL I°
0 10

fout OUTPUT FREQUENCY (MHz2)

20 30 40 50 60 70 80 90 10
Vin INPUT VOLTAGE (VOLTS)

Vi vcer  vVeez 5V dc
" VEE1 VEE2 Gnd
DIL PIN NUMBERS

Mv1401 12
Su

Fig.7
— 18 —— —
2 A R v °
g7 A R I T " veer -vecz - -sVde
> 16— Lo B VEE1 - VEE2 ~ Gnd A
g L L C - 500p |
g 15 : =~ DIL PIN NUMBERS !
L7} S S ,,f,/ ] | .
o T
: 1200
g 13, - L R l D
| i 1
5 12+ + 7 3 out
SERLIS ‘
2 I | |
o 10 T T T 1
3 | | I } 5 0.1
290 WA T i i ]— I u I u
80L | I 1 = =
10 20 30 40 50 60 70 80 90 10
Vin INPUT VOLTAGE (VOLTS)
Fig.8
. T
e e ——— :
_ vce1l  veez 5V dc
2 ] VEE1 VEE2 Gnd
5 DIL PIN NUMBERS J
H pd
w TTTTTTTT 2T 171 L e 0 e e e
§ A L|J12°°
3 1 / —Ofout
e /A 3
2 4
- Y
) /1
<)
o | 0.1y
3 < T

0 10 20 30 40 S50 60 70 80 90 10
Vin INPUT VOLTAGE (VOLTS)

Fig.9
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upcr wi@ physical layout of the system. All bypassing should
be as iose to the package pins as possible to minimise
~d lead inductance.
neak-to-peak swing of the tank circuit is set internally
ALC circuitry. Since voltage swing of the tank circuit
>s the drive for the output buffer, the AGC potential
, affects the output waveform. If it is desired to have a
- wave at the output of the SP1648, a series resistor is tied
frcn the AGC point to the most negative power potential
ound if 5.0V supply is used, -5.2V if a negative supply is
used).

&t frequencies above 100MHz typ. it may be necessary to
increase the tank circuit peak-to-peak voltage in order to
meziritain a square wave at the output of the SP1648. This is
accomplished by attaching a series resistor (1kQ minimum)
from: the AGC to the most positive power potential ( 4-5.0V if
a +5.0V supply is used, ground if a -5.2V supply is used).
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Semiconductors

SP1650

DUAL A/D COMPARATOR

The SP1650 is a very high speed comparator utilising
differential amplifier inputs to sense analogue signals above
or below a reference level. An output latch provides a unique
sample-hold feature.

Complementary outputs permit maximum utility for
applications in high speed test equipment, frequency
measurement, sample and hold, peak voltage detection,
transmitters, receivers, memory transiation, sense amplifiers
and more. _ _

The clock iinputs (Ca and Cb) operate from ECL Il or ECL
10,000 digital levels. When Ca is at a logic high level, Qa will
be at a logic high level provided that Vi>V2 (V1 is more
positive than V2). Qa is the logic complement of Qa. When the
clock in to a low logic level, the outputs are latched in their
present state.

FEATURES

Po = 330mW typ/pkg (No Load)
tpa = 3.5ns typ.

Input Slew Rate = 350V /us

Differential Input Voltage:
-5.0V to +5.0V (-30°C to +85°C)

Common Mode Range:
-2.5V 1o +3.0V (-30°C to +85°C)

Resolution: <20mV (-30°C to +85°C)
Drives 50 ohm lines
TRUTH TABLE

O R
ano 1 16[] orp :::}D ol 20,
]2 15[] @
&3 e &f c a 30
tl]a 130 e
va[J5 12[] vu :;::f:b—o Q 140p
Vie _
w(]e 1M va G c & 3,
vee [J7 107 vec
V((ES o[ nc
Vee = +5V = Pin 7,10
DP16 Vee =-52V = Pin 8
DG16 Gnd = Pin 1,16

Fig.1(a) Pin connections (top view) Fig.1(b) Logic diagram

Operating temperature range:
-30°C to +85°C (Ceramic)
0°C to +75°C (Plastic)

ORDERING INFORMATION

SP1650DG (Industrial - Ceramic DIL package)

SP1650BB DG (Plessey High Reliability Ceramic DIL
package)

SP1650 DP (Industrial - Plastic DIL package)

SP1650 BC DG (Military - Ceramic DIL package)

= — NOTE:
N Vi Ve Qn + 1 Gn +1 The BC version of this product conforms to MIL-STD-883C
H Vi>Va H L CLASS B screening and is covered by separate data which
H ViV L H observes the change notification requirements of MIL-M-
L b o Qn Qn 38510 and is published in the ‘MIL-STD-883C CLASS B
- Integrated Circuit’ Handbook. Please consult your nearest
¢ = Don't Care Plessey sales office.
Vee Gnd  Gnd
Tmo o1 [-303
71 I
™
| S— 2Q
L4 33
V16 A
[ J
ol !
v2 s r )_' U
N
el
4 Rp Sl
cLock Vee

Fig.2 Circuit diagram
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VINTO Vcc = Vxx = VYouT TO
CHANNEL A <70V DC +20V DC CHANNEL B
*
0.1y om
VR1,VR2,VR3 /;;;
e
]
J By iy S
+ ™~ Vce Ghp 7
a +
p;} |— i >—D Q
P3 | |
[
! c a |
e T |
Pao—o :tl>—D o—}—
|
|
_H c O+
L ——J
Y

50-ohm termination to
ground located in each
scope channel input.

All input and output cables to the

scope are equal lengths of 50-ohm
coaxial cable.

tRefer to Fig.4 for input pulse definitions.

*Complement of output under test should
always be loaded with 50-ohms to ground.

Fig.3 Switching time test circuit at +25°C
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The pulse levels shown are used to check ac parameters
over the full common-mode range.

V - INPUT TO OUTPUT

Test Pulses:
tt, - =15 + 0.2ns (10% to 90%)
f = 5.0MHz

50% DUTY CYCLE _
VIH IS APPLIED TO € DURING TESTS

TEST PULSE LEVELS

Pulse 1 Pulse 2 Pulse 3
ViH +2.100V +5.000V -0.300Vv
VR +2.000V +4.900V -0.400V
Vi +1.900V +4.800V -0.500Vv

Cilock to Output

VIH +2.100V
P1 50 % VR ~2.000V
Vin 10%'“} o ViL +1.900V
30ns *J 40:31——
| *—‘ 30ns ~
P4 '

+~1.110V

50 %

[ ' +0.310V
te~ - t—

50 %

P4:t + t— =15 0.2ns

Fig.4 Switching and propagation waveforms @ 25°C
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TEST CIRCUN

VIN O——ﬁ—bl" b o e
VREF ©- ]-V 1/2 |
| DEVICE| | 50
| |1 50
VIH © T c Q 20V
ol &

VREF = Gnd
POSITIVE PULSE DIAGRAM NEGATIVE PULSE DIAGRAM
POSITIVE
OVERDRIVE
v NEGATIVE
ref —T_ Vin OVERDRIVE
Vin {PA Vret Pe S
'pd ‘pd
Q 50% Q
INPUT SWITCH TIME IS CONSTANT
AT 15ns (10% TO 90%).
PROPAGATION DELAY VERSUS PULSE AMPLITUDE
5
4 p—0 CONSTAN 00mV - ‘
e POSITIVE GOIN IP\.ILSE

e NEGATIVE GOING PULSE

PROPAGATION DELAY INCREASE (ns)

L
4
2 7
/
N Z
L 4
4 1, TO Pa P omV
\ [[] 1A
0 b
0.01 0.02 0.05 0.10 0.20 0.50 1.0 25 10

PULSE AMPLITUDE Pa, Ps (VOLTS)

PROPAGATION DELAY VERSUS OVERDRIVE

T LT 1]

PaPs CONSTANT @ 100mV

. —t
—— .P(_) ITIVE OVERDRIVE(P4)

g

lO 2.5V OVERDRIVE
i i

S [ W] ]]]

0
0.01 0.02 0.04 0.07 0.10 02 02 05 07 10 25 10
OVERDRIVE (VOLTS)

z

w ? NEGATIVE 0! (

2 Ll |
w 1tps 1S MEASURED FROM VretON THE INPUT.
s \ TO50%ON THE OUTPUT

F

3 A\

& A\

S

z K

I} AN

£

<

]

<

a
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|

W ——— b4

F S G N

|
|
SEQUENTIAL ‘
TEST NUMBER — 1 2
(SEE TEST TABLE)

Fig.6 Logic threshold tests (waveform sequence diagram)

TEST CONFIGURATION
———————
|
DIFFERENTIAL hs
INPUT _l >—1 D
VIN |
T |
ViH T
|
[,
VREF
-25Vpe < VREF
0
E RESOLUTION
[
o
™
3 <% -—-»—] LoGIC'T’
9
=
=2
Q
(=
2
)
o
i LOGIC ‘0’
—2
—20 —15 —10 -5 5 10 15 20
VRer
VIN, DIFFERENTIAL INPUT VOLTAGE (mV)

Fig.7 Transfer characteristics (Q v. Vin)
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(A) TEST CIRCUIT

Fr——————~ l
- Vi |- !
V2 D Q Q
1/2 |
| DEVICE| | 50
| 50
VlHo—————}——-C a -20Vpc
! |
I |

0.850

0,650 P \ h \\ N

N
AN
AN

N\
75 1\00 2} 1\000

INPUT VOLTAGE mV PEAK TO I’EAK

/
/
7/
/)

PEAK TO PEAK OUTPUT (VOLTS)
V.
o /.
“

10 20 30 50 70 100 200 300
FREQUENCY (MHz)

Fig.8 Output voltage swing v. frequency

TEST CIRCUIT

C
+5.0VpC

| 50
D Q
| -20Vpc
| 1 50
V|Ho—1—— c Q
' |
o ol
|
c a |
|
L_VEE_ Gnd Gnd |
VEE = -5.2VpC
TYPICAL SP1650 (COMPLEMENTARY INPUT GROUNDED)
5 - T
oc [ ] L. A
z N\ _
3 ,’ X
= 0 ~25°C—
z 8. P b AN .
o -, ] -85°C
€ o —p <
I o
e
2
a
F
£
-5
<25 -2 -1 0 A 2 25
Vin INPUT VOLTAGE (VOLTS)

Fig.9 Input current v. input voltage

250



VINTO
CHANNEL A

vee = Vxx =

Vour TO

+7.0v DC +20V DC CHANNEL B

50-ohm termination to
ground located in each
scope channel input.

VEE = -3.2Vpc

All input and output cables to the
scope are equal lengths of 50-ohm

coaxial cable.

ANALOG SIGNAL POSITIVE AND NEGATIVE SLEW CASE
Vin NEGATIVE === =~ Vg + 100mv - <2100V
j(* — ————— VR - 2000V
Vin POSITIVE e e e oo VR -100mV = +1.900V
— f=—CLOCKENABLE
C— TIME vy = +1.110V
\
*\ 50 %
|- ViL = +0.310V
- CLOCK APERTURE
tod TIME
v R
s0%y
Q POSITIVE SEETTE ™
Q NEGATIVE ~/____L___ o
50% ¥

— Clock enable time

less than 150mV.

= minimum time between analog and
clock signal such that output switches, and tes (analog to
Q) is not degraded by more than 200ps.

-=-=- Clock aperture time = time difference
enable time and time that output does not switch and V is

between clock

Fig.10 Clock enable and aperture time test circuit and waveforms @ 25°C

SP1650
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Semiconductcrs

SP1658

VOLTAGE-CONTROLLED MULTIVIBRATOR

The SP1658 is a voltage-controlled multivibrator which
provides appropriate level shifting to produce an output
compatible with ECL Il and ECL 10,000 logic levels.
Frequency control is accomplished through the use of
voltage-variable current sources which control the slew rate
of a single external capacitor.

The bias filter may be used to help eliminate ripple on the
output voltage levels at high frequencies and the input filter
may be used to decouple noise from the analog input signal.

The SP1658 is useful in frequency modulation, phase-
locked loops, frequency synthesiser and ‘clock signal
generation applications for instrumentation, communication
and computer systems.

ORDERING INFORMATION

SP1658DP (industrial - Plastic DIL package)

SP1658DG (industrial - Ceramic DIL package)

SP1658BB DG (Plessey High Reliability Ceramic DIL
package)

SP1658LC (Industrial - LCC package)

SP1658MP (Industrial - Miniature Plastic package)

SP1658BC DG (Military - Ceramic DIL package)

NOTE:

The BC version of this product conforms to MIL-STD-883C

CLASS B screening and is covered by separate data which

veet [}1 S 16[] NC
Vex E2 150 nc
ne (3 14]] cx2
a4 13[] wpuT FILTER o
vee2 15 12[] BiAs FLTER 20
afle 110 cxt !
Veel 2
ne 7 10[] NC Ver 3
vee [|8 o] nc
DP16
DG16
MP16

7 INPUT FILTER
5 BIAS FILTER

o
El

Lc20

[
veez 7

Fig.1 Pin connections(top view)and block diagram

FEATURES

B Operating Temperature Range:

-30°C to +85°C (Ceramic)

0°C to +75°C (Plastic)

observes the change notification requirements of MIL-M- B Supply Voltages -52V, OV
38510 and is published in the ‘MIL-STD-883C CLASS B B Ol = ' M 190MH
Integrated Circuit Handbook. Please consult your nearest scillator Frequency Max. z
Plessey sales office. B Voltage Controlled
vce2 vect
59 91
[ )
|
N4
_4 6
qQo——mp— —oa
vex & cx1 ”cxz
12 BIAS " 14
FILTER T ?
14 11 vex 2 al——os6
Cx2© cx1
H BIAS FILTER 120—
[ —
13 INPUT FILTER 130— Qo4
INPUT S . |
FILTER i —
DP16
DG16

s

VEE

Fig.2 Circuit diagram (DG. DP and MP pin numbers)
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vee
C2.0v
0.1
% ‘% T
veciveez] 50 OHM
BIAS 4 COAX 0SCILLOSCOPE
FILTER a0 INPUT
INPUT CHANNEL ‘A
FILTER
Vex
o.w'L = o — COAX  (sci OSCOPE
cxCo—cx Q—0—a—0 """ NpUT
CHANNEL 'B'
™
Bvd <
VEE

The +2 and -3.2V supplies enable the
output load to be connected to ground.

50-ohm termination to
ground located in each
scope channel input.

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should
be <1 inch from TPin to input pin
and TPout to output pin.

Chip capacitors are advised for
the input bias filters and
supply decoupling.

Q 50% 509% 0%
J 10%
T t+
(4] 50% 50% 90%

) S o

Fig.3 Switching time test circuit and waveforms

ABSOLUTE MAXIMUM RATINGS
Power supply | Vec - Vec| 8V
Output source current <40mA Thermal characteristics
Vex input -25to Vee DG16
Storage temperature range -65°C to +150°C
(Ceramic and LC) LC20

-55°C to +150°C (Plastic)
Operating junction temperature DG <175°C DP16
Operating junction temperature DP <150°C
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8ua = 120°C/W

fuc = 40°C/W
Gon = 73°C/W
fuc = 22°C/W
8.a = 180°C/W
ic = 47°C/W
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Fig.4 Output

Af. FREQUENCY
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Fig.5 RMS noise deviation v. operating frequ rency

fo = CX FREQUENCY CAPACITANCE
PRODUCT (MHz-pF)

YT }

Y S S S s o

1400} TYPICAL CURVE FOR C>30pF /ZA
1300+ Al 2@
1200 -+ — . ﬁi ‘ —]

i
1

1100} St .
1000 toot t

o S —— -
800+ 4 o 1
7oor——~ ———t —
600 e e —
500/

- — A
<20 -1.8 -1.6 -1.4 -1.2 -1.0 -0.8 -0.6 -0.4 -02 0
VCX INPUT VOLTAGE (V)

Fig.6 Frequency-capacitance product v. control voltage Vcx
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) PLESSEY

Semiconductors —
DUAL 4-INPUT OR/NOR GATE
SP1660 provides simultaneous OR-NOR output functions
with the capability of driving 50 Qlines, This device contains
an internal bias reference voltage, ensuring that the m,c, < 16h Vee2 g8 ®8
threshold point is always in the centre of the transition region 2 15 2N e wy
over the temperature range (-30°C to +85°C). The input i
pulldown resistors eliminate the need to tie unused inputs to E" 14 N 2 19 13 IN2
VEe. Ed f ] 13] Vee2 20 12
FEATURES 5 2 1 n
. [‘ Veel 2 10 Vee
B Operating Temperature Range -30°C to +85°C ge 11 o3 -
B Gate Switching Speed 1ns Typ. i 10
(For higher performance see SP16F60 on page) ve s of e T
B ECL 10000-Compatible 5 E ==
M 50 ohm Line Driving Capability DG16
B Operation with pnused I/P§ Open Circuit DC Input Loading Factor = 1
B Low Supply Noise Generation DC Output Loading Factor = 70
tpa = 0.9ns typ (510-ohm load)
APPLICATIONS = 1.1ns typ (50-ohm load)
_— Po = 120mW typ/pkg (No load)
B Data Communications Full Load Current, IL = -25mA dc max.
B instrumentation
B PCM Transmission Systems Fig.1 Logic and pin connections (top view)
ORDERING INFORMATION ABSOLUTE MAXIMUM RATINGS
SP1660DG (Industrial - Ceramic DIL package) Power supply voltage |Vce - Vee| 8V
SP1660BB DG (Plessey High Reliability Ceramic DIL Input voltages 0V to Vee
package) Output source current <40mA
SP1660LC (Industrial - LCC package) Storage temperature range -65°C to +150°C
Junction operating temperature <175°C
vecez Veet
Tw T1
1
OR 60—+
NOR
64 o5 06 o7 Jva
VEE
Fig.2 Circuit diagram
Thermal characteristics
DG16 fa = 120°C/W
fuc = 40°C/W
LC20 fua = 73°C/W
fuc = 22°C/W
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ELECTRICAL CHARACTERISTICS

This ECL Il circuit has been designed to meet the dc
specifications shown in the test table, after thermal
equilibrium has been established. The package should be
housed in a suitable heat sink or a transverse air flow greater
than 500 linear fpm should be maintained while the circuit is

SP1660

either in a test socket or mounted on a printed circuit board.
. TEST VOLTAGE VALUES (V)
Test procedures are shown for selected inputs and selected @ Tt
outputs. The other inputs and outputs are tested in a similar Temparature |Vik max | Vit min | ViHA min | ViLA mes VE‘,
i i - -30°c [-0875 | -1890 | -1.180 -1515 5.
manner. Outputs are tested with a 50Q resistor to -2.0V dc. P o T T T TS =3
+85°c[ 0.700 -1.830 -1.025 -1.440 -5.2
SP1660 Test Limits
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Under -30°C +25°C +85°C Vee
Test Min Max Min Max Min Max | Units | Vin max Vit min | ViHA min | VILA mex Vee (Gnd)
Power Supply Drain Current 13 8 - - - 28 - - mA - - - 8 1,16
Input Current [ N - - - 350 - = WA * - - - 8 1.16
[P - - - | os - - - A - : - - 8 1.16
NOR Logic 1 Vou 3 -1.045[-0.875[-0.960|-0.810| -0890 [-0.700 v - 4 8 1,16
Output Voltage l l J l t 5 - - l l
; 6 - _
- 7 -
NOR Logic 0 Vou 3 -1.890|-1 650 |-1.850|-1620|-1830)-1.575 v 4 - - - 8 116
Output Voltage 5 -
6 _ i
7 _ _
OR Logic ! Vou 2 -1.045|-0.875|-0960|-0.810{-0.890 |-0.700 v L) - - 8 1.16
Output Voltage 5
1 e
7 _ B
OR Logic 0 Voo 2 -1890| 1.650|-1850(-1620(-1830|-1575 v - a - 8 116
Output Voltage | 5 - -
' s - .
7 _ _
NOR Logic 1 Vona 3 -1.065 -0.980 -0.910 v - - 4 8 1,16
Threshold Voltage 1 l - 1 l - 5 l l
- - - 6
- - - - - 7
NOR Logic 0 VoLa 3 - |-1.630 -1600 -1.555 v - 4 - 8 116
Threshold Voltage - ! - - - 5 -
. | R - 6 -
) _ ? ,
OR Logic 1 VoHa 2 [-1.065 - |[-0980( - ([-0910 v - 4 - 8 1,16
Threshold Voltage | | | - | ! 5 | |
: 2R RN
IR e
OR Logic 0 VoLa 2 - 1630 - -1600( - 1555 V - - - a 8 116
Threshold Voltage l - l - 1 - l - - - 5 l l
- - - - 6
- - - - - 7
Switching Times (502 Load) Puise In Pulse Out -3.2v +2.0V
Propagation Delay 443 3 - 18 17 19 ns 4 3 - - 8 116
ta 2. 2 ~ 18 17 19 2 - -
We2s 2 - 16 - 15 - 17 2 - -
- a3 3 - 16 15 - 17 3
“RAise Time 13, 3 - 22 - 21 23 ns L} 3 = = L} \RLS
124 2 - 22 - ler | - 23 ns 4 2 - - 8 1,16
Fall Time 13- 3 - 22 - 21 | - 23 ns q 3 = = B 716
13- 2 - 22 - 21 23 ns 4 2 - - 8 116
* Individually test each input applying Vy or V| to the input under test
TO .
CHANNEL 50-ohm termination to ground
‘B located in each scope channel input
VIN TO CHANNEL A VOUT NOR VouT OR
Unused outputs connected to a 50-ohm
resistor to earth
COAX
-\ —— +1.1V
50 VIN 50%
INPUT +0.31v
t———
PULSE B
GENERATOR VouT OR
L]wo []100
| ! VouT NOR
1
L —— - t—+ ]
P Input Pulse t+ = 1.5 £ 0.2ns

Fig.3 Switching time test circuit and waveforms at +25°C
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SP1662

QUAD 2-INPUT NOR GATE

The SP1662 comprises four 2-input OR gating functionsin
a single package. An internal bias reference voltage ensures
that the threshold point remains in the centre of the transition
region over the temperature range (-30°C to +85°C). Input
pulldown resistors eliminate the need to tie unused inputs to
Vee

FEATURES

Gate Switching Speed 1ns Typ.

ECL Il and ECL 10000-Compatible

500 Line Driving Capability

Operation With Unused |/Ps Open Circuit
Low Supply Noise Generation

APPLICATIONS

B Data Communications
B Instrumentation
B PCM Transmission Systems

ORDERING INFORMATION
SP1662DG (Industrial - Ceramic DIL package)

veet (J4 = 16| Vee2
q 2 15,

O 3 14 i DC input loading factor = 1
a 4 13 O DC output loading factor = 70
tpd = 0.9ns typ.(510 Q2 load)
ED 'OGiE'j = 1.1ns typ.(50 Q load)
PD = 240mW typ/pkg(no load)
i 1 N Full load current,
7 10 IL = - 25mA DC max.
a0 D
vee (8 18]
O/PPin2 =23 +5 DG16
Fig.1 Logic diagram
ABSOLUTE MAXIMUM RATINGS
Power supply voltage |Vec - Vee| 8V
Input voltages 0V to Vee
Output source current <40mA
Storage temperature range -65°C to +150°C
Junction operating temperature <175°C

vcez veet
o7 o6 ?16 T1 04 [}
)
100 100
3 —( 2
O— j —0
Usot: [Jsot 365 2k [J)sou [‘]so«
100 112 350 112 100
14 15
e ———
50k [JSOk 365 2K 1958 2k 365 Dsok l |50k
10 1 8 <L12 éw
VEE

Fig.2 Circuit diagram
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SP1662

ALL INPUT AND OUTPUT CABLES TO
THE SCOPE ARE EQUAL LENGTHS OF
50-OHM COAXIAL CABLE.

VIN vout

©)

t--t--15(=02)ns !
i

Y

50 50 “1.10v
INPUT F———-A /
PULSE | | ’J ~0.30V
GENERATOR I i e r ! ,_’__
| : VouT 90 %
o
U e oo [N
INPUT PULSE ! } ' L .
| -
|
|
|

!
|
| |

S — |

UNUSED OUTPUTS CONNECTED TO A 50-OHM
RESISTOR TO EARTH

Fig.3 Switching time test circuit and waveforms at + 25°C
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Semiconductors

SP1664

QUAD 2-INPUT OR GATE

The SP1664 comprises four 2-input OR gating functionsin
a single package. An internal bias reference voltage ensures
that the threshold point remains in the centre of the transition
region over the temperature range (-30°C to +85°C). Input
pulldown resistors eliminate the need to tie unused inputs to
VEE.

FEATURES

Gate Switching Speed 1ns Typ.

ECL Il and ECL 10000-Compatible

50Q Line Driving Capability

Operation with Unused I/Ps Open Circuit
Low Supply Noise Generation

APPLICATIONS

B  Data Communications
B instrumentation
B PCM Transmission Systems

ORDERING INFORMATION

SP1664DG (Industrial - Ceramic DIL package)

Veet

16 vee2

1
2 D
3 14 i DC input loading factor = 1
C 4 13 h DC output loading factor = 70
tpd = 0.9ns typ.(510 Q load)
:S,L_D“ @] = 1.1ns typ.(50 Q load)
g PD = 240mW typ/pkg(no load)
6 5 Full load current,
7 10| IL = - 25mA DC max
0 g
vee (18 9
O/PPiNn2=4+5 DG16
Fig.1 Logic diagram
ABSOLUTE MAXIMUM RATINGS
Power supply voltage |Vece - Vee| 8V
Input voltages OV to Vee
Output source current <40mA

Storage temperature range
Junction operating temperature <175°C

65°C to +150°C

vcea

Fig.2 Circuit diagram
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ALL INPUT AND OUTPUT CABLES TO
THE SCOPE ARE EQUAL LENGTHS OF
50-OHM COAXIAL CABLE.

VIN vout
[©)] @
50
INPUT
PULS|
GENERATOR
100
INPUT PULSE .

te=t-=15(:02)ns

UNUSED OUTPUTS CONNECTED TO A 50-OHM
RESISTOR TO EARTH

Fig.3 Switching time test circuit jand waveforms at + 25°C
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Semiconductors

SP1670

MASTER/SLAVE TYPE D FLIP-FLOP

The SP1670 is a D-type Master-Slave Flip-Flop designed
for use in high speed digital applications. Master-slave
construction renders the SP1670 relatively insensitive to the
shape of the clock waveform, since only the voltage levels at
the clock inputs control the transfer of information from data
input (D) to output.

When both clock inputs (C1 and C2) are in the low state,
the data input affects only the Master portion of the flip-flop.
The data present in the Master is transferred to the Slave
when clock inputs (C1 OR C2) are taken from a low to a high
level. In other words, the output state of the flip-flop changes
on the positive transition of the clock pulse.

While either C1 OR C2 is in the high state the Master (and
data input) is disabled.

Asynchronous Set (S) and Reset (R) override Clock (C)
and Data (D) inputs.

Input pulldown resistors eliminate the need to tie unused
inputs to Vee

FEATURES

] Operating Temperature Range -30°C to +85°C
B Toggle Frequency  300MHz

B ECL 10000-Compatible

B 50QLine Driving Capability

n Operation With Unused |/Ps Open Circuit
B Low Supply Noise Generation

APPLICATIONS

B Data Communications

B Instrumentation

B PCM Transmission Systems

ORDERING INFORMATION

SP1670DG (Industrial - Ceramic DIL package)

SP1670LC (Industrial - LCC package)

SP1670 BB DG (Plessey High Reliability Ceramic DIL
package)

SP16F70BC DG (Military - Ceramic DIL package)

NOTE:

The BC version of this product conforms to MIL-STD-883C

CLASS B screening and is covered by separate data which

observes the change notification requirements of MIL-M-

38510. Please consult your nearest Plessey sales office for

availability of separately published data.

ABSOLUTE MAXIMUM RATINGS

Power supply voltage |[Vce - Vee| 8V
Input voltages Vcc to Vee
Output source current <40mA
Storage temperature range -65°C to +150°C
Junction operating temperature <175°C
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Veel [ erew e
g
E 13
C 12 CLOCK 2
1"
E 10 Vee
a 9 CLOCK 1
o]
@ w0~ ®
Vee (] e E E
DG16 LCc20
5 s“ﬁ
9C2 az
MDD ———— DG16 ’—Q 3
P p—
Vcect1 =PIN 1
Vce2 =PIN 16
VEE =PINB

Fig.1(a) DG packageFig.1(b)LC package Fig.1(c)Logic diagram

TRUTH TABLE

R S D [ Qn -1
L H [ [ H
H L [ ] L
H H ® b ND
L L L L Qn
L L L L
L L L H Qn
L L H L Qn
L L H H
L L H H Qn
= Don't Care
ND = Not Defined
C =C1 +C2



ELECTRICAL CHARACTERISTICS

This ECL Il circuit has been designed to meet the dc
specifictions shown in the characteristics table, after thermal

SP1670

equilibrium has been established. The circuit is in a test TEST VOLTAGE (V)
socket or mounted on a printed circuit board and transverse Tost | men | vemn | Vow st | veastex | vee
air flow greater than 500 linear fpm is maintained. Outputs fome.
are terminated through a 500) resistor to -2.0V. ) oers | e L w0 | st | 52
e -2s°c |_-0810 1850 | -1095 -1.485 52
-98°C -0.700 -1.830 -1.025 -1.440 52
SP1670 Test Limits
Pin under -30°C - 28°C +08°C TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Characteristic Symbol tost Unit Vee
Min, Mex. Win. Mox. Min. Mex. Ve Max. | Va Min. | Vi Min | Vs Max. Ve L3 P2 P Gnd
POWER SUPPLY
Drain current I 8 - a8 mAdc 79 8 116
Input current (e 4 - 550 uAdc 4 8 - 116
5 . - 550 5 - -
9 . - - 250 - 9 - -
7 - - 250 - 7 - -
" - - 210 - " - - -
e 4 - - 05 - - pAdc 9 4 8 - 116
5 - . - - 9 s -
9 - - . - 7 9 -
7 - - - 9 7 . -
1 - - - - - 9 n - =
Logic ‘1 output voltage Vow 2 -1045| -0875 ! -08960 ) -0.810 | -0890 | -0.700 Vdc - arn 8 9 5 - 1.16
3 n 59 7 4 -
z INNNEE: R
3 - 4911 5 7 -
Logic 0 output voitage Vou 2 -1890| -1650 | -1850) -1620 | -1830 | -1575 Vdc " 57 8 9 4 - 1.16
3 - 4911 7 5 -
2 l l l - 471 - l 5 9 -
3 1" 59 - - 4 7 -
Logic 1 threshold Vv 2 -1.085 - -0980 - -0910 - Vdc 4711 - 8 9 - 5 116
voltage 3 - - - 1 59 . - 7 - 4
2 - - .- n 57 - - 4 - 9
3 - - - - 4911 - - 5 - 7
2 - - - - 57 " - 4 9 -
3 3 - - - 49 - AR 5 7 -
Logric 0 threshold Voua 2 -1.630 1.600 1555 Vdc 1" 57 - .- 8 9 - 4 116
voltage 3 - - 4911 - 7 5
2 - - - - 471 - - 5 9
3 - n 59 - 4 - 7
2 - - 47 - 1" 5 9 -
3 - :. - 59 1 - 4 4 -
-32 -20
Swilcning parameters Ydc Vec
Ciock to output delay e 2 92 1.0 27 11 25 11 28 ns - - - 8 - - 116
(See Fig 1) 19 2 92 - - - - -
ts 3 93 . - - - - -
o 3 93 - - - - -
Set to output delay s 2 52 - - - - - -
(See Fig.2) ts 3 53 - - - - -
Reset to output delay LR 42 - - -
(See Fig 2) te s 43 - - - - -
Output
Rise time t2 .t 23 09 27 10 25 10 29 - .
Fall ime (See Fig.2) 2.t 23 05 21 06 19 06 23 - - -
Set up time 1 2 . - 04 - - - - - -
(See Fig 3) 0 2 - - 05 - - - . - - -
Hold ime 1 2 . - 03 - - . - - - -
(See Fig 3) (%3 2 - - - 05 - - - - - - - -
Toggle frequency frog 2 270 300 - 270 - MHz - - - - -
(See Fig 4)

Thermal characteristics
DG16

LC20

6sa = 110°C/W

fusc = 33°C/W
§sa = 72°C/W
Gsc = 22°C/W

Fig.2 Timing diagram
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MONITOR +2.0V de MONITOR

?

50 | |50 50 | |s0
CLOCK TPIN2
INPUT PULSE S Vcci vecz _TPOUT
GENERATOR ©— o o—c1 Q o
DATA o o—Ip
INPUT PULSE
GENERATOR 1p/ —lea
o—R TPOUT
100| [1o0 O] Q
VEE
100 | |100
-3.2V dc

Fig.3 Propagation delay test circuit

v
TPIN CLOCK 50% (50_%\_/_\_/—\_
— 7 <031V

TPIN DATA \ _/___\_/_
o — et— - 1 t—
7& 5{50% / L\
ms T TN fa N\
B [ PO B A

TPouT Q

Fig.4 Clock delay waveforms at +25°C

P —— 11
TPIN SET f5°°/° \ / \

0.31v

— 111V
TPIN RESET jlso% \ /_\_
-0.31V
—] [ S— t+—
TPOUT Q 7& 50%
TPOUT Q St 7[50 % \ /
D — 14_ ) t ‘-

Fig.5 Set/reset delay waveform at +25°C
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MONITOR 2.0V de MONITOR

0.1u
o

50
TPIN2
vcer veez TPoOuT
o C1 Q
o— D
TPINY i
OPEN{ —R
— Q
100{ | 100
VEE
50 100
,;7.70.1;1
-3.2V dc

ALL INPUT AND OUTPUT CABLES TO
THE SCOPE ARE EQUAL LENGTHS OF
50-OHM COAXIAL CABLE

Set-up and hold time test circuit

= S111v
™ DATA 50% \
IN1 ﬂ(__-}—/ £0.31V
ts'r’ ts'0'
— “1.11V
TPIN2 CLOCK 50°%

~0.31V
TPOUTQ OUTPUT_/—\—/__\_
Set-up time waveforms at +25°C
S11v
TP 50 %
IN1DATA : 03wV
tHT tHO' b
TP CLOCK o
IN2 £0.31V
TPOUT Q OUTPUT _/—\___/_\_
Hold time waveforms at +25°C
Fig.6 Set-up and hold time test circuit
Set up time is the minimum time before the positive Hold time is the minimum time after the positive transition

transition of the clock pulse (C) that information must be of the clock (C) that information must remain unchanged at
present at the data (D) input. the data (D) input.

267



SP1670

2.0V dc
© ©
50 50
o——{sVect Veez :/POUT
SINEWAVE Q
GENERATOR 0.1y | TPIN o—R
1
e a
o——cC2
100 Q
o L
(USE HIGH IMPEDANCE 7 0.1 50
PROBE TO ADJUST VBIAS) I
<)
DC SUPPLY -3.2V dc
“1.42V
Fig.7 Toggle frequency test circuit
Ta 25°C L
CLOCK — 11y L
INPUT 0TV CLOCK —
> ! ] v
— - 031V 5 \ T *
g -
2 |
QORQ g
600mV MIN
OuTPUT QORQ
INA
1.0ns/DIV

Fig.8 Toggle frequency waveforms

The maximum toggle frequency of the SP1670 has been

exceed when either:

1. The output peak-to-peak voltage swing falls below

600mV OR

2. The device ceases to toggle (divide by two). Vsas is
defined by the test circuit Fig.7 and by the waveform in Fig.8.

Figs.9 and 10 illustrate minimum clock pulse width
recommended for reliable operation of the SP1670.

Temperature

-30°C

+25°C

+85°C

VBias

+0.660V

+0.710V

+0.765V

Fig.9 Minimum ‘down time’ to clock (Output load = 50Q)

T

T T
L
T T

|
L N _aora
»,,T Q::
b + 4 + it
}

250mV/DIV

e !

‘ — [ { }

RN |

\ ! | A\ clock

N O S I
1.0ns/DIV

Table 1 Variation of Vsas with temperature
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Fig.10 Minimum ‘up time’

to clock (Output load = 50Q)




Operation of the Master-Slave Type D Flip-Flop

In the circuit of Fig.11 assume that initially Q, C, R, Sand D
are at 0 levels and that Q is at the 1 level. Since the clock is
low, transistors TR3 and TR22 are conducting. In the slave
section only transistors TR25 and TR26 are in series with
TR22. The output of the slave section is fed back to these two
transistors in order to form a latch. Thus, when the clock is
low, the output state of the siave is maintained. in the master
section, the current path is through TR3 and TR9.

Now assume that the data input goes high. The high-input
signal on the base of TR4 causes it to conduct, and TR9 to
turn off. The voltage drop across resistor RC1 causes a low-
state voltage on the base and therefore on the emitter of
TR11. Since there is essentially no current flow through RC2,
the base of transistor TR10 is in a high state. This is reflected
in the emitter, and in turn is transferred to the base of TR6.
TRE6 is biased for conduction but, since there is no current
path, does not conduct.

Now allow the clock to go high. As the clock signal rises,
transistor TR2 turns on and transistor TR3 turns off. This
provides a current path for the common-emitter transistors
TR5, TR6, TR7 and TR8. Since the bases of all these devices
except TRE are in the low state, current flow is through TR6.
This maintains the base and emitter of TR11 low, and the
base and emitter of TR10 high. The high state on TR10 is
transferred to TR23 of the slave section. As the clock
continues to rise TR21 begins to turn on and TR22to turn off.
(Reference voltages in the master and slave units are slightly
offset to ensure prior clocking of the master section.) With
transistor TR21 conducting and the base of TR23 in a high
state, the current path now includes TR21, TR23, and resistor
RC3. The voltage drop across the resistor places a low state
voltage on the base, and therefore the emitter, of TR30. The

SP1670

lack of current flow through RC4 causes a high state input to
the base of TR29. These states are fed back to the latch
transistors, TR25 and TR26.

As the clock voltage falls, transistor TR21 turns off and
TR22 turn on. This provides a current path through the latch
transistors, locking-in the slave output.

In the master section the falling clock voltage turns on
transistor TR3 and turns off TR2. This enables the input
transistor TR4 so that the master section will
D input.

The separation of thresholds between the master and slave
flip-flops is caused by R8. The current through this resistor
produces an offset between the thresholds of the transistor
pairs TR2.TR3 and TR21:TR22. This offset disables the D
input of the master flip-flop prior to the enabling of the
information transfer from master to slave via transistors TR23
and TR28. This disabling operation prevents false
information from being transferred directly from master to
slave during the clock transition, particularly if the D input
changes at this time (such as in a counting operation where
the Q output is tied back to D). The offsetting resistor also
allows a relatively slow-rising clock wveform to be used
without the danger of losing information during the
transition of the clock.

The set and reset inputs are symmetrically connected.
Therefore, their action is similar although results are
opposite. As a logic 1 level is applied to the Sinputtransistor,
TR2 begins to conduct because its base is now being driven
through TR19 which is in turn connected to S. Transistor
TRS is now on and the feedback devices TR6 and TR7 latch
this information into the master flip-flop. A similar action
takes place in the slave with transistors TR21, TR24, TR25,
and TR26.

again track the

vce vce
i i
T 1 ‘
TR| TR| (TR
RC4 RC3 TR30| ﬁsj 34 33
TR
RC1 RC2 110 11"? 12 1;;? TR28|TR27| ;2 TR25| |TR24[TR23
t 36 42
TR4| TRS| |TR6 TR7| [TRS [TRo G a
D3y 6
c10 DS ¥o4 Yo7
s
R
R8
0 TR2 TR3 [1]55 TR22 TR21
Y R J
E;"msz
D1
9 0000 10 0§
D!
{ 11 1.1 )|
velg R = 50k

Fig.11 SP1670 circuit diagram
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SP1692

QUAD LINE RECEIVER

Four differential amplifiers with emitter follower outputs
are provided.

The device can be configured as a differential line receiver veet [}
or by using the internal Ves reference single ended ECL opa ]2
signals can be received. The SP1692 is also ideally suited for 3
use in expanding the fan out of ECL circuits, or inverting ECL 0P ]
logic. { 0

1/Pa
FEATURES q

B ECL 10000 Compatible
B 50QLine Driving Capability "“d
B Single or Differential Operation

DG16

M Operating Temperature Range -30°C to +85°C

ORDERING INFORMATION
SP1692DG (Industrial - Ceramic DIL package)

SP1692BB DG (Plessey High Reliability Ceramic DIL
package)

ABSOLUTE MAXIMUM RATINGS

Power supply voltage

13 d 1%
IVee - Vee| 8V ‘ZE

DC Input Loading Factor = 1
DC Output Loading Factor = 70

tpd = 0.9ns type (510-ohm load)
=1.1ns typ (50-ohm load)

PD = 220mW typ/pkg (no load)
Full Load Current,

Input voltages 0V to Vee — PIN 1 IL = -25mA dc max
Output source current <40mA \‘;cc1 ZPIN16
Storage temperature range -65°C to +150°C ‘\:,:: ~PIN8
Junction operating temperature <175°C
Fig.2 Logic diagram of SP1692
]
Veet vcez
2 15 16

03 014 11

NOTE:

NO INPUT PULLDOWN
RESISTORS .

;

T

o—
-

prs
o——f
-
@

©
o—-
-

)

VEE

9
VeB

-1.28V
ECL MID REFERENCE
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Fig.3 Circuit diagram
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Applications
Information



Circuit board design

Devices within this data book are processed on Plessey high speed bipolar processes. The
resultant edge speeds obtained will not cause current spikes and voltage ringing if care and
attention to layout and line termination is observed. Wire wrap or Vero-board construction is
not advised, as it is almost impossible to decouple and provide adequate grounding for the
rise times these devices can achieve. This is mostly regardless of the frequency at which the
application is functioning. Alternative prototyping circuitry can in most cases be constructed
on the Wainwright pad system, as this provides a solid ground plane that ceramic chip
capacitors can be soldered to directly. Supply decoupling and toierancing are the major
cause for devices failing to meet the data sheet requirements. Most devices in this data book
require a OV and -5.2V supply. The supply tolerance is £0.25V.

Devices can fail if switch on supply transients occur. These can be of such short duration
that the offending spike can only be seen using a high bandwidth scope (1GHz).

The decoupling of supplies should be performed close to the device pins. Low frequency
decoupling should also be provided in most cases.

Thermal design

The temperature of any semiconductor device has an important effect upon its long term
reliability. For this reason, it is important to minimise the chip temperature; and in any case,
the maximum junction temperature should not be exceeded.

Electrical power dissipated in any device is a source of heat. How quickly this heat can be
dissipated is directly related to the rise in chip temperature: if the heat can only escape slowly,
then the chip temperature will rise further than if the heat can escape quickly. To use an
electrical analogy: energy from a constant voltage source can be drawn much faster by using
a low resistance load than by using a high resistance load.

The thermal resistance to the flow of heat from the semiconductor junction to the ambient
temperature air surrounding the package is made up of several elements. These are the
thermal resistance of the junction-to-case, case-to-heatsink and heatsink-to-ambient
interfaces. Of course, where no heatsink is used, the case-to-ambient thermal resistance is
used.

These thermal resistances may be represented as

6iA = fJic + BcH + GHA

wherefua is thermal resistance junction-to-ambient °C/W
6Jc is thermal resistance junction-to-case °C/W
GcHis thermal resistance case-to-heatsink °C/W
6Hais thermal resistance heatsink-to-ambient °C/W

The temperature of the junction is also dependent upon the amount of power dissipated in
the device — so the greater the power, the greater the temperature.

Just as Ohm’s Law is applied in an electrical circuit, a similar relationship is applicable to
heatsinks.

Ti = Tamb + PD (64A)

Tj = junction temperature
Tamb = ambient temperature
Po = dissipated power

From this equation, junction temperature may be calculated, as in the following examples.
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Thermal design (cont)

Example 1

An SP1650 is to be used at an ambient temperature of +50°C. §ua for the DG16 package
with a chip of approximately 1mm sq is 110°C/W; from the datasheet, Po = 330mW and T,
max = 175°C.

Tj=Tamb + PD§ua
=50 + (0.33 x 110)
86.3°C (typ.)

Where operation in a higher ambient temperature is necessary, the maximum junction
temperature can easily be exceeded unless suitable measures are taken:

Example 2
An SP1650 is to be used at an ambient temperature of +150°C. Again, .4 = 110°C/W, Po
= 330mW.

Tj =150 + (0.33 x 110)
= +186.3°C (typ.)

This clearly exceeds the maximum permissible junction temperature and therefore some
means of decreasing the junction-to-ambient thermal resistance is required.

As stated earlier, 8Jais the sum of the individual thermal resistances; of these, fJcis fixed by
the design of device and package and so only the case-to-ambient thermal resistance, 8ca can
be reduced.

If 8ca, and therefore fua is reduced by the use of a suitable heatsink, then the maximum T amb
can be increased:

Example 3

Assume that an IERC LIC14A2U dissipator and DC0O00080B retainer are used. This device
is rated as providing a fua of 55°C/W for the DG16 package. Using this heatsink with the
SP1650 operated as in Example 2 would result in a junction temperature given by:

Ti= 150 + (0.33 x 55)
= 168°C

Nevertheless, it should be noted that these calculations are not necessarily exact. This is
because factors such as §sc may vary from device type to device type, and the efficacy of the
heatsink may vary according to the air movement in the equipment.

In addition, the assumption has been made that chip temperature and junction temperature
are the same thing. This is not strictly so, as not only can hot spots occur on the chip, but the
thermal conductivity of silicon is a variable with temperature, and thus the Jcis in fact a
function of chip temperature. Nevertheless, the method outlined above is a practical method
which will give adequate answers for the design of equipment.

It is possible to improve the dissipating capability of the package by the use of heat
dissipating bars under the package, and various proprietary items exist for this purpose.

Under certain circumstances, forced air cooling can become necessary, and although the
simple approach outlined above is useful, more factors must be taken into account.
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High Speed PCB techniques

MICROSTRIP TECHNIQUES

Microstrip techniques have been used in the microwave field for many years and are now well characterised. Relatively
recently, the advantages of accurate matching and minimisation of reflections assoclated with microstrip have been adopted for
high speed digital circuitry. When the edge speed in a circuit is comparable with the propagation delay down the lines in use,

microstrip is needed.

A cross-section diagram is shown in Fig.1. Points to note
are that the devices are usually mounted on the ground-
plane side of the double-sided board; the presence of the
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provides low impedance current path for the ground supply
and convenient decoupling for the other rails.
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Fig.1
The characteristic impedance, Zo, of a microstrip line
is:

1 ( 5.98h )
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er = relative dielectric constant of the board, typically er =5
for glass-epoxy.
w, h and t are defined on Fig.1.

Standard tables and graphs are available in the literature
on microstrip to calculate the line width needed for a given Zo
(Fig.2).

In practice, line impedances greater than about 150 ohms
are not realisable in the copper-glass-epoxy system.

The technology of microstrip board is relatively
straightforward and follows good printed circuit board
practice. The use of double-sided board is strongly
recommended.

The choice of board thickness and specification depends
primarily on the application; best results are obtained with
good quality board of reproducible characteristics. The
capacitance per unit length of conductor is predictable from
modified parallel-plate capacitor formulae; in practice, the
graph of Fig.3 is a good guide. Variations in dielectric
constant of the board change Zoin the ratio of about +2% in
Zofor £% in er.
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Fig.2 Characteristic line impedance as a function of the line
width for microstrip lines (Parameter is board thickness
h(mm er =5, t = 35u)
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Fig.3Intrinsic line capacitance as a function of line width for
microstrip lines (Parameter is board thickness
er =5t = 35u)

The inductance per unit length of the line may be
calculated from the formula:

Lo= Zo2 Co
where Zo = characteristic impedance
Co = capacitance per unit length

The propagation delay of the line is approximately:

tpd = 3.3 X 10 -2 X \/0.475¢r + 0.67ns/cm

Most glass-epoxy board has er = 5, so tos = 0.058ns/cm.
The relationship between tps and er is illustrated in Fig.4.
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Fig.4 Propagation delay as a function of the relative dielectric
constant of the board material for microstrip lines

Line loading

Most devices connected to the microstrip load the lines
capacitively. In some cases, such as logic inputs, there is
only a single load capacitance on a relatively long line, and
where settling times are important, the effect of loading on
the line must be compensated for. Basically, this means that
the total load capacitance per unit length of line must be
calculated and then the line designed in such a way that the
loaded impedance matches the actual working impedance
desired. Load capacitance per device is taken from the
manufacturer's data or by measurement from the devices.

A fairly accurate assessment of the inter-device spacing is
needed, and the types of device must be considered.



Eventually, some figure of Co, the load capacitance per unit
line length, can be derived. The standard equation for loaded

lines is:
Zo'
Zo = —m——
1+Co
A/ co
where Zo' is the characteristic unloaded impedance

Zo
Co
Co

is the loaded impedance
is the load capacitance in pF/cm
is the line capacitance in pF/cm This is

illustrated in Fig.5.
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Loading in most systems is distributed, in the way
described, aleng the lines but, in reality, does represent
discrete ‘lumps’ of capacitance at finite points, and so any
compensation scheme cannot be perfect, but practicai
systems if well-designed show minimal line impedance
disturbance. Of course, the propagation delay is increased
by capacitive loading, in the ratio:

trd = t'pd [1+Co
Co

where tpd = final delay

t'pds = delay of unloaded transmission line
This function is illustrated in Fig.6.
t'pd = 58(ps/cm)
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Fig.6 Variation of the propagation delay line of a microstrip line
as a function of the capacitive load per unit length.
er =5, Parameter is Zo

ECL IN ANALOG TO DIGITAL CONVERTER
SYSTEMS

Plessey A-D products are ECL compatible in terms of input
and output logic levels. If full use is to be made of the
advantages of ECL, proper transmission line design rules
must be observed. Fig.7 shows a simple line with driver and
load. Initially, we assume that the line delay is appreciably
longer than the rise and fall times, so that reflections occur at
full amplitude. The output voltage swing at point A is a
function of the internal device voltage swing, the output
impedance, and the line impedance.

2o
Ro + 2o
Normally, Rois small, sO Va= V.

Va=Vmnr X

A 3
Rg t
[B>i-6 D
LINE 2o /
VKJT ve RL

RL MAY BE COMPOSITE
COMPONENT

Fig.7 Transmission line in ECL

This signal arrives at point B after time t. The voltage
reflection coefficient at the distant end of the line is pL, which
is given by the formula:

R.-2Z¢
pL = ———
Rt + 2o

If Rt = Zo there is no reflection; even if RL is an
approximation to Zo, the refiection will not be large, asa 1%
change in R. changes pL by only 0.5%. When a reflection
occurs, however, it will return to A, arriving at a time 2¢t, and
be reflected with a reflection coefficient:

Ro- Zo
Ro + Zo

In the worst case conditions, the signal will suffer many
reflections of significant amplitude: clearly this is not
permissible, as it represents ‘ringing’ on the line. In ECL
practice, ringing should be maintained below 15%
undershoot and 35 % overshoot. Without terminations, these
figures can only be maintained for short runs. Table 1
illustrates the maximum lengths allowed, assuming 20%-
80% rise/fall time of 3ns.

ps =

Line Fanout
impedance 1 2 4 8
50 211 19.1 17.0 145
68 17.8 15.7 127 10.2
75 175 15.0 1.7 9.1
82 16.8 145 10.7 84
90 16.5 137 99 76
100 16.0 13.0 9.1 6.6
Table 1
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Fig.9 Thevenin equivalent resistors for parallel line-termination

When driving a large fanout, loads may be distributed
along the full length of a parallel terminated line, although
only a single line is permissible at 50Q.

Fig.8 Terminated line parallel termination
(a)Single resistor -2V rail needed
(b)Dual resistor -5V rail only

The simplest termination scheme is shown in Fig.8a. Since
the input impedance of ECL parts is relatively high, Rc is
made equal to Zo. Then pL = 0 and the voltage on the line is
the full ECL swing. In large systems, this technique is used
extensively but has the disadvantage of requiring a-2V rail in
addition to the normal supply. Fig.8b shows a convenient
realisation of the same circuit using 0 and -5.2V rails only.
With parallel terminated lines, the load provides the pulldown
for the driving device. This termination is the fastest form for
ECL. The full amplitude signal is propagated down the line,
undistorted and, as pL = 0, overshoot and ringing are
practically eliminated. The Thevenin form is fully equivalent
to the system of Fig.8a but operates on more convenient
power rails. Clearly, the parallel combination of R1 and Rz
must be equal to Zo, while the defined voltage at the input
must be the -2V used in Fig.8a (when the driver output is
‘low’). These conditions lead to:

for Zo =50Q
R1 =81Q
and Rz =130Q

General results are given in Fig.9.
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Fig.10 Series termination

This represents a 100% reflection at the load end of the
line. As the propagated signal is of only half amplitude, the
180° phase change at the load interface is essential to
provide the full logic swing at this point.

Typically, Rofor ECL 10k devices is 70, so in 500 systems,
Rs = 43Q. Re is fanout dependent, and is given by:

10Zo- Rs
— where n = fanout.

Remax =

The advantage of series termination is in simplicity, both in

configuration and power supplies. Disadvantages are that

distributed loading is not permissible, although lumped
loading at the line end is satisfactory.



Voltage drops across Rs limit loading to less than 10.
However, multiple Zolines, with separate Rs resistors may be
used. Overall slower propagation delay in series terminated
mode may be a disadvantage, partly overcome by multiple
transmission lines. This leads to the final line termination
form, Fig.11.

It can be seen that the driver is doubly terminated, and
resembles both series and parallel systems. At the distant (B)
end of the line,

Rs = 2o
so there is no reflection.

A B
Ro RB
oY= = —+ 17>
RE
5.2v

Fig.11 50Q line driver

At the driving end, Rs acts as a series damping resistor,
and, although it is not generally possible to accurately match
Zoat this point, any residual reflections on the line are further
attenuated. The chief advantage of this scheme is the ability
to drive a 50 ohm line terminated directly to ground, while
using the conventional OV and -5.2V supplies. Another
advantage is the ability to drive long lines with low
reflections; the disadvantage is that the effect of Rsand Rsis
to reduce the signal amplitude on the line; the device at B
should be some form of line receiver or comparator.

At the driving device output, the ‘low’ level must be pulled
down to -2V. Therefore:

Rs + Rs 2
Rs + Re +Rs 52

and Rs = Zo (usually 50Q for output line driving)
and Re may be set within limits, arbitrarily, to provide an
adequate ‘puli-down’ current.

Convenient practical values are:

Rs = 50Q
gi : 1%2 Nearest preferred values.

Further information can be obtained from ECL data and
applications handbooks.

A TYPICAL SYSTEM

Modern equipment practice is heavily weighted in favour
of 500 systems, and in key items such as coaxial cable and
connectors it may not be easy to procure a wide range of
alternatives. In this environment, where board-to-board, or
board-to-external facility connections are used, coaxial 50Q
design is strongly advised. On an individual board,
interconnection at 50Q2 is commonly used for analog lines,
although digital signals may be conveniently operated at
higher impedances. For the ultimate in performance,
however, 50Q (loaded) systems are preferred.

System design demands a range of component blocks
with, desirably a high state of integration. However, two
circuit blocks currently not economically available in
integrated form are the buffer amplifier and the sample-and-
hold. Typical applications of the buffer amplifier are high

speed driving of 50Q2 analog lines, DAC output buffering, and
sample-and-hold buffering.

Discrete buffer amplifiers can be constructed, the main
parameters being slew rate and phase distortion. The ability
to drive 50Q2 lines is essential.

A sample-and-hold is needed in those video systems
where the aperture time must be short compared with the
time taken for the A-D to perform the conversion. Typical
examples are systems where series-paraliel type converters
are used; an input analog sample-and-hold is essential, as
the LSBs are encoded some time after the MSBs. Fully
parallel analog-to-digital converters can operate without
sample-and-hold; this is sometimes known as ‘sampling-on-
the-fly’. In this case, the parallel converter, by virtue of its
latch action, performs an effective sample-and-hold function
on the digital output word.

One measure of a sample-and-hold ‘quality’ is the aperture
time, which is the uncertainty in the time at which the sample
is taken. The best analog sample-and-holds have taperture =
20ps rms. Digital sample-and-holds are more difficult to
measure, but should be approaching this figure. The
aperture time requirement of a sample-and-hold is
calculated from the maximum input slew rate and the
accuracy required. If the maximum input frequency is f, and
the number of bits is n, then:

4
2 -ymf

In an 8-bit system, if the input bandwidth is 10MHz, and
therefore the sample rate >>20MHz, the required aperture
time is calculated to be 62ps or better.

Current analog high speed sample-and-hold circuit design
is discrete, using a ring of Schottky diodes for fast switching,
usually transformer driven. The basic circuit is shown in
Fig.12. A long tailed pair of very fast transistors is driven by a
narrow ECL-derived pulse.

taperture <

HIGH SPEED
SWITCHING
TRANSISTORS
----- FERRITE CORE
BALANCED
INPUT PULSE
ECL LEVELS - .
J OB
|
|
BUFFER AMP 20p FET INPUT
SCHOTTKY RING BUFFER

Fig.12 Sample-and-hold

Normally, the diode ring is biased ‘off' but, during the
pulse, a relatively large forward current, of the order of 20-
30mA, is driven through the ring. The ‘hoid’ capacitor
charges to the voltage present at the output of the driver
stage. After the pulse, the only discharge paths for the
capacitor are the internal leakage, the diode ring reverse
leakage, and the input current of the buffer amplifier. Low
discharge rates imply low ‘droop’ of the signal output from
the buffer amplifier; an FET input for the buffer is usually
necessry. An advantage of this type of circuit is the full
balance, which tends to cancel out feedthrough of the
sampling pulse. The limiting factors are the time taken for the
input pulse to switch the diodes, the parasitic capacitances
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of the diodes, and the finite input current and bandwidth of
the buffer amplifier.

Digital sample-and-hold facilities are sometimes provided
in all-parallel converters, by supplying a latch signal to all
comparator stages in precise synchronism with the input
analog voltage. This means that the propagation delays of
the lines must be accurately designed. When properly
designed, digital sample-and-hold will compare favourably
in aperture time with the best analog circuits, and have the
additional advantage of an indefinitely long ‘hold' time,
making them ideal for fast sample, long hold applications.

Testing the assembled system

The usual test instrument for high speed A-D systems is
the oscilloscope, either real-time or sampling. Certainly, the
oscilloscope display will illustrate whether the device is
operating, and give some idea of the accuracy, limited to
about six bits or so in dynamic range by the on-screen
resolution. A fast D to A converter can helpin A-D projects by
reconverting the digital output so the difference between
signals can be examined, either in the analog mode by D-A
converting the A-D output, or digitally, by D-A converting a
digital input and reconverting in the A-D. In either case, the
permissible error function is relatively easily described and is
amenable to calculation.

Fig.13 Response of ADC to 300kHz ramp
(clock frequency 100MHz)

SETTLING TIME MEASUREMENTS

The high speed of the SP9768, SP97618 and SP98608,
8-bit DAC present problems in dynamic testing, particularly
in the characterisation of the precise settling time, the areain
which these devices excel.

Oscilloscopes, real time or sampling, do not have sufficient
resolution for measurements to better than +, LSB (1 partin
256). Further, the input VSWR, even of the most modern
oscilloscopes, is too high for accurate measurement at high
speed. Input VSWR is not usually specified but typical figures
are 1.25 or worse; this represents a reflection into the circuit
of 11% or 27 LSBs. Reflection ‘humps’ of this kind can be
seen on oscilloscope photographs of the DAC output.

The solution is to run the DAC output, under the ‘all bits
switched' condition, direct into the input of a high speed
comparator set to look for a particular voltage threshold. A
defined resistor is used with a minimum of parasitic
capacitance.

The comparator output is then viewed on the oscilloscope
with a time measurement from the DAC input to the
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comparator output yielding a figure for the DAC plus
comparator delay - a 50% points test which is relatively
insensitive to measurement conditions and relatively easily
automated. The comparator delay, separately characterised,
is subtracted to find the DAC settling time. A convenient
arrangement is to use a dual comparator, one to measure
delay time from switching to the DAC output coming into a
defined settling band, the second to check that the device
makes no overshoot out at the other side. See Fig.14.

SP9687 OR SP93802

FAST SCOPE

Fig.14
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Ordering information

Plessey Semiconductor integrated circuits are allocated type numbers which take the
following general form

WW XXXXX YY ZZ

ahara WW i
LA

vhe WW is a tha nradiint arniin and/Ar technology YYYYY ic a

ina
ylllu uie Hl wVuuwiL Blvu’-’ QIHIN VI LCwl it uy, NN O QK

three, four or five numeral code uniquely specifying the particular device, YY is a one or two
letter code denoting the precise electrical or thermal specification for certain devices and ZZ
is a two-letter code defining the package style. Digits WW, XXXXX and YY must always be
used when ordering; digits ZZ need only be used where a device is offered in more than one
package style. For example, the SP9131 is offered in DG (Ceramic dual-in-line) and LC
(Leadless chip carrier) packages so the full ordering number for this device in ceramic DIL
would be SP9131/DG and SP9131/LC for the leadless chip carrier version.

The Pro-Electron standard is used for package codes wherever possible. The two letters of
this code have the following meanings:

FIRST LETTER (indicates general shape)

Pin-Grid Array

Cylindrical

Dual-in-Line (DIL)

Flat Pack (leads on two sides)
Flat Pack (leads on four sides)
Quad-in-Line

Miniature (for Small Outline)
Leadless Chip Carrier Not yet designated by Pro-Electron
Leaded Chip Carrier

SECOND LETTER (indicates material)

C Metal-Ceramic (Metal Sealed)
G Glass-Ceramic (Glass Sealed)
M Metal

P Plastic

E Epoxy

Please Note:

Leadless Chip Carriers

LC Metal-Ceramic 3 Layer (Metal Sealed)
LG Glass-Sealed Ceramic

LE Epoxy-Sealed 1 Layer

LP Plastic

Note: The above information refers generally to Plessey Semiconductors integrated circuit
products and does not necessarily apply to all the devices contained in this handbook.

Irs o60MoOO»
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Part Numbers for New Data

Conversion Products

(Derived from the structure shown below and are applied to all 5 digit codes except SP97618).

SP
SL
MV

OCOoONOONSHEWN-=0

D T
y 4 y 4
Data Conversion
Family =9

Type of Product

Reserved for future use
Reserved for future use
Digital Support

Feature Comparator
Feature ADC

Feature DAC

Standard Comparator
Standard ADC
Standard DAC

Analog Support

P

AN

X

Performance

©CoOoONOONSEWN-—-0

Up to 1MHz
1MHz +
10MHz +
20MHz +
50MHz +
100MHz +
200MHz +
500MHz +
1GHz +
5GHz +

Y

Number of bits or
multiple functions

eq.
8-bits =08
12-bits =12
Quad =04
3 x 8 bits =38
etc.
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Plessey
Semiconductors
Locations



Main offices

U.K/EUROPE

NORTH AMERICA

Plessey Semiconductors Ltd. Cheney Manor. Swindon. Wiltshire SN2 2QW.

United Kingdom Tel 44 793 36251 Tx: 449637.

Plessey Semiconductors. 9 Parker. Irvine. California 92718. United States of
America Tel (714)472-0303 Twx: (910) 595-1930 Telex 701464 Fax: (714) 770-0627.

European marketing centres

BENELUX
FRANCE

ITALY

WEST GERMANY
AUSTRIA
SWITZERLAND

Plessey Semiconductors Avenue de Tervuren 149. Box 2. Brussels 1150. Belgium
Tel: 02 733 9730 Tx 22100

Plessey Semiconductors. Z A. de Courtaboeuf. Rue du Quebec. BP. No. 142
91944 - Les Ulis Cedex Tel (1) 64462345 Tx 692858F

Plessey SpA. Viale Certosa. 49, 20149 Milan. Tel: (2) 3900445 Tx: 331347

Plessey GmbH Altneimer Eck 10,8000 Munchen 2. West Germany. Tel 089 23 62-0 Tx: 522197

World-wide agents

AUSTRALIA
EASTERN EUROPE
GREECE

INDIA

JAPAN

HONG KONG

KOREA

NEW ZEALAND

SCANDINAVIA

Denmark

Finland

Norway
Sweden

SINGAPORE

SOUTH AFRICA

SPAIN
TAIWAN

TURKEY

MALAYSIA
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Plessey Semiconductors Australia Pty Ltd . P O.Box 2. Villawood. New South Wales 2163
Tel Sydney 72 0133 Tx AA20384 Direct Fax (02) 7260669

Plessey Semiconductors Export Dept. Cheney Manor. Swindon. Wilts SN2 2QW

United Kingdom Tel. (0793) 726666 Tx 444410 PLESSG Direct Fax (0793) 729412,
Plescom Ltd. Hadjgiann Mexi 2. Athens. Tel 21 724 3000 Tx 219251

Mammeas Ropresentations & Exportations. P.O.Box 181, Piraeus. Tel 4172597 Tx: 213835 LHGR
Semiconductors Ltd . D Shirodkar Rd. Parel. Bombay 400012 Tel 4130661 /666/667 /801
Tx 01171521 BAOL N

Semiconductors Ltd - Unity Buildings. J.C. Road. Bangalore 560-001. Tel 52072 & 578739
Serniconductors Ltd 513, Ashoka Estate. 24 Barakhamba Road. New Delhi — 110001

Tel 44879 Tx. 31 3369

Cornes & Company Ltd Maruzen Building. 2 Chome Nihonbachi. Chuo-Ku. CP.O.Box 158
Tokyo 100-91 Tel 010 81 3 272 5771 Tx 24874

Cornes & Company Ltd 1-Chome Nishihonmachi. Nishi-Ku. Osaka 550. Tel: 532 1012

Tx 525-4196

YES Products Ltd . Block £.15 F Golden Bear Incustrial Centre. 66-82 Chaiwan Kok Street
Tsuen Wan N T Hong Kong: Tel 0-444261-6 Tx. 36590

Young O Ind Co. Ltd Yeocvido. PO.Box 149. Seoul. Tel 782 1707 Tx K25701

KML Corporation 3ici Floor, Banpo Hall Building. 604-1 Banpo Dong. Kangnam-Ku. P.O.Box 19
Seoul Tel (02) 533-9281 2 Tx: KMLCORP K25981 Fax (02) 533 1986

Plessey (NZ) Ltd. Te Pai Place. Henderson. Auckland 8 Tel 8364189 Tx: NZ2851

Scansupply Nannasgade 18. DK-2200 Copenhagen N. Tel 45 1 83 50 90 Tx' 19037
Fax 451 853 25 40

Oy Ferrado AB. P.O Box 54, SF-00381 Helsinki 38 Tel: 90 55 00 02 Tx 122214
Skandinavisk Elektronikk A/S Ostre Aker Ver 99. Oslo 5 Tel 02 64 11 50 Tx 71963
Swedesupply AB. PO Box 1028 171 21 Solna. Tel 08735 81 30 Tx; 13435

Plessey S.E. Asia Pte Ltd . 400 Orchard Road. No 21-07 Orchard Towers. Singapore 0923
Tel 7325000 Tx RS22013 Direct Fax 7329036

Plessey South Africa Ltd ! Jansen Road. Jet Park. Boksburg Tel (011) 8266793

Tw 4-31421 Fax 0111 8266704 after hours

JR Trading. Apartado de Correos 8432, Madrid & Tel 248 12 18248 38 82 Tx: 42701
Artistex International Inc . B2 11th Floor. 126. Nan«ing East Road. Section 4. Taipei. Taiwan
Republic of Cnina Tel 7526330 Tx 27113 ARTISTEX Fax (8862) 721 5446

Turkelek Elektronic Co.Ltd  Hatay Sokak 8 Ankara. Tel 4-118 94 83, 4-125 21 09,
11783 71 4117 55 29 Tx 44580

Turkelek Elektronic Co.Ltd . Kemeralt Caddes:. Tophane Ishani 406. Istanbul

Tel (1) 1431268 11143 40 46 Tx 25136

Plessey Malaysia '602 Pernas International Bldg. Jalan Sultan Ismail

Kuaa Lurpur 50250 7ol (031 2611477 Tix 30918 PLESCOMA



World-wide distributors

AUSTRALIA
AUSTRIA

BELGIUM
FRANCE

ITALY

NETHERLANDS
NEW ZEALAND

SOUTH AFRICA

SWITZERLAND
TAIWAN

TURKEY
UNITED KINGDOM

UK EXPORT

(to countries other
than those listed)
WEST GERMANY

Plessey Semiconductors Australia Pty Ltd . P O Box 2. Villawood New South Wales 2163
Tel Sydney (02) 720133 Tx: AA20384 Direct Fax. (02) 7260669

DAHMS Elektronik Ges. mbH. Wiener Str 287 A-8051 Graz Tel 0316 64030 Tx 31099
Master Chips. 4 St Lazarus Laan. 1030 Brusscls. Tel 02 219 58 62 Tx 62500

Mateleco. 66. Rue Augustin Dumont. 922.10 Malakoff. Pans Tel (1) 46 57 70 55 Tx 203436F
Mateleco Rhéne-Alpes. 2 Ruc Emile Zola. 38130 Echirolles Tel (76) 40 38 33 Tx 980837
ICC. 78 Chemin Lanusse. BPNo 2147 31200 Toulouse Tel (61) 26-14-10 Tx 520897 F
ICC. Z A du Haut Vigneau. Rue de la Source. 33170 Gradignan Tel (56) 31-17-17 Tx 541539 F
ICC. 2 bis Avenue de Fontmaur. 63400 Chamalieres Tel 73367141 Tx 990928t

ICC. Z A Artizanord Il. Lot 600 - batiment 19. Traverse de 'Oasis. 13015 Marsellle

Tel (91)-03-12-12 Tx 441313 F

CGE Composants S.A., 32 Rue Grange-Dame-Rose. ZI. de Velizy. BP 55

92360 Meudon-La-Foret. Tel 46 30 24 34 Tx 632118F

Melchioni. Via P. Colletta 39. 20135 Milan Tel 5794 Tx 320321

Eurelettronica. Via Mascheroni 19. 20145 Miian Tel 498 18 51 Tx: 332102

Eurelettronica. Via Bertoloni 27 Rome Tel. 875394 Tx 610358

Alta S.R.L.. Via Matteo Di Giovanni 6. 50143 Florence Tel 055-717402 Tx 571246

Adelsi Spa, Via Novara 570. 20153 Milan Tel 02 3580641

Tx: 332423 Adelsy |

Heynen B.V . Postbus 10. 6590 AA Gennep Tel 8851-96111 Tx 37282

Professional Electronics Ltd . P O.Box 31-145. Auckland. Tel: 493 029 Tx 21084

Direct Fax: (09) 493045

Plessey South Africa Ltd . 1 Jansen Road. Jet Park Boksburg Tel (0111 8266793

Tx: 4-31421 SA Fax (011) 8266704 after hours

Aumann & Co. AG. Forrlibuckstrasse 150 CH-8037 Zurich Tel 01 413300 Tx 822966
Artistex International Inc. B2 11th Floor. 126 Nanking East Road. Section 4. Taipal. Tawan
Republic of China Tel 7526330 Tx 27113 ARTISTEX Fax (8862) 721 5446

Turkelek Electronic Co. Ltd Hatay Sokak 8 Ankara Tel 4-118 94 83 4-125 21 09

4-117 83 71.4-117 55 29 Tx 44580

Celdis Ltd . 37-39 Loverock Road. Reading. Berks RG3 1ED. Tel 0734 585171 Tx 848370
Gothic Crellon Ltd . 3 The Business Centre. Molly Millars Lane. Wokingham. Berkshire RG11 2EY
Tel 0734 788878,/787848 Tx. 847571

Gothic Crellon Ltd . P O Box 301. Trafalgar House. 28 Paradise Circus. Queensway
Birmingham B1 2BL. Tcl 021 643636E Tx 338731

Quarndon Electronics Ltd .. Slack Lane. Derby DE3 3ED. Tel: 0332 32651 Tx: 37163
Semiconductor Specialists (UK) Ltd. Carroll House. 159 High Street. Yiewsley. West Drayton
Middiesex UB7 7XB. Tei 0895 445522 Tx 21958

Unitel Limited. Unitel House. Fishers Green Road, Stevenage. Herts. SG1 2PT

Tel 0438 312393 (Direct Sales) 0438 314393 (General) Tx. 825637. 826080 Fax. 0438 315711
Swift-Sasco Ltd., P.O Box 2000. 59-63 Gatwick Road. Crawley. Sussex RH1Q 2RU

Tel 0293 28700 Tx 87131 and 877556 Cables SASCO Crawley Sussex

Extram (U.K.) Ltd., 1A Alpert St. Slough. Berns SLT 2BH Tel 0753 824311

Tx: 848441 EXTRAM G Fax: 0753 82025C.

AS Electronic Vertriebs-GmbH. Elisabethenstrasse 35. 6380 Bad Homburg

Tel 061722 90 28-29 Tx 410868

Astronic GmhH. Winzererstrasse 47D. 8000 Munchen 40 Tel 089 309031 Tx 5216187
Micronetics GmbH. Weil der Stadter Str. 45. 7253 Renningen 1. Tel: 07159 6019 Tx 724708
Nordelektronik GmbH. Carl-Zeiss-Str. 6. 2085 Quickborn. Tel 04106 72072 Tx: 214299
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North American sales offices

NATIONAL SALES
EASTERN REGION

CHESAPEAKE
REGION

NEW ENGLAND
REGION

WESTERN REGION

SOUTHEAST REGION

NORTH CENTRAL
REGION

FLORIDA & DIXIE
REGION

SOUTHWEST REGION
DISTRIBUTION SALES
CANADA

9 Parker, Irvine. CA 92718, Tel: (714) 472-0303 Twx: (910) 595-1930 Fax: (714) 770-0627.

1767-42 Veterans Memorial Hwy., Central Islip, NY 11722. Tel: (516) 582-8070 Tix: 705922
Fax 516-582-8344

9003 F Greentree Commons, Marlton, New Jersey 08053. Tel: (609) 596 2030 Tix: 62953899
Fax: 609-596-1635.

132 Central St. 216 Foxboro, MA 02035. Tel: (617) 543-3855 Tix: 316805 Fax: 617-543-2994

4633 Old Ironsides Dr. 250, Santa Clara, CA 95054. Tel: (408) 986-8911 TIx. 62217370
Fax: 408-970-0263.

9330 LBJ Freeway, Ste. 665, Dallas, TX 75243. Tel: (214) 690-4930 Tix: 510-600-3635
Fax: 214-680-9753.

1919 South Highland 120C, Lombard, IL 60148. Tel: (312) 953-1484 Tlx: 705186
Fax: 312-953-0633

541 SOrlando Ave., Suite 310, Maitland, FL 32751. Tel: (305) 539-0080 Fax: 317-844-4753.

9 Parker, Irvine, CA 92718. Tel: (714) 472-2530 Tix: 989096 Fax: 714-458-7084
9 Parker, Irvine, CA 92718. Tel: (714) 472-0303 Tix: (910) 595-1930 Fax: (714) 770-0627.
207 Place Frontenac, Quebec, HOR-4Z7. Tel: (514) 697-0095/96 Fax: 514-697-0681

North American representatives

ALABAMA
ARIZONA
CALIFORNIA

COLORADO
CONNECTICUT
FLORIDA

GEORGIA
INDIANA

ILLINOIS

IOWA

KANSAS
MARYLAND
MASSACHUSETTS
MICHIGAN
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Electronic Marketing Associates, Inc. (EMA), 1200 Jordan Lane, Suite 4, Jordan Center,
Huntsville, AL 35805. Tel: (205) 536-3044 Twx: 910-997-0551.

Chaparral Electronics, 2024 N. 7th Street 200, Phoenix, AZ 85006. Tel. (602) 252-0897
Fax: 602-254-9912.

Cerco, 5230 Carrol Canyon Rd. 214, San Diego, CA 92121, Tel: (619) 450-1754

Twx: 910-335-1220 Fax: 619-450-3681.

Pinnacle Sales Corp., 275 Saratoga Ave., Suite 200, Santa Clara, CA 95050.

Tel: (408) 249-7400 Fax: 408-249-5129.

Select Electronics, 14730 Beach Blvd-Bldg F, Suite 106, La Mirada, CA 90638.

Tel: (714) 739-8891 Twx: 910-596-2818 Fax: 714-739-1604.

Select Electronics, 2106 Waterby, Westlake Village, CA 91361. Tel: (805) 496-8877

Peak Sales, 415-B S.Cascade Ave., Colorado Springs, CO 80903. Tel (303) 630-0488
Fax: 303-630-057.

Scientific Components, 1185 S. Main St, Cheshire, CT 06410. Tel: (203) 272-2963

Twx: 710-455-2078 Fax: 203-271-3048.

Lawrence Associates, 711 Tumnbull Av., Altamonte Springs, FL 32701. Tel; (305) 339-3855
Fax: 305-767-0973.

Lawrence Associates, 5021 N. Dixie Highway, Boca Raton, FL 33431. Tel: (305) 368-7373
Fax: 305-394-5442.

Lawrence Associates, 1605 S. Missouri Ave., Clearwater, FL 33516. Tel: (813) 787-2773
Fax: 813-584-5865.

Electronic Marketing Associates, Inc. (EMA), 6695 Peachtree Industrial Blvd., Suite 101,
Atlanta, GA 30360. Tel: (404) 448-1215 Twx: 810-766-0483.

Corrao Marsh, Inc., 6211 Stoney Creek Drive, Fort Wayne, IN 46825. Tel: (219) 482-2725
Twx: 910-333-8892 Fax: 219-484-7491.

Corrao Marsh, Inc., 3117 West U.S. 40, Greenfield, IN 46140. Tel: (317) 462-4446.

Micro Sales, Inc., 54 West Seegars Road, Arlington Heights, IL 60006. Tel (312) 956-1000
Twx: 510-600-0756 Fax: 312-956-0189.

Lorenz Sales, 5270 N. Park Place N.E., Cedar Rapids. IA 52402. Tel: (319) 377-4666

Twx: 510-601-8085 Fax: 319-377-2273.

Lorenz Sales, Inc., 8115 West 3rd St Suite 1, Merriam, KS66202. Tel: (913) 384-6556
Fax: 913-384-6574.

Walker-Houck, 10706 Reisters Town Rd., Suite D, Owings Mills, MA21117.Tel: (301) 356-9500
TIx: 757850 Fax: 301-356-9503.

Stone Components, 2 Pierce Street, Framingham, MA 01701. Tel: (617) 875-3266

Twx: 310-374-6662 Fax: 617-875-0537.

R.C.Nordstrom & Co. Mail only: Post Office Box 85, Lathrup Village, M148076

Packages: 28545 Greenfield Rd., Suite 102, Southfield, M| 48076.

Tel: (313) 559-7373 Fax: 313-559-0075.

R.C.Nordstrom & Co. P.O.Box 367, 7230 Westwood Drive Jenison, MI 49248

Tel: (616) 457-5762.
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Electronics Sales Agency, 8053 Bloomington Freeway. Bloomington. MN 55420

Tel (612) 884-8291 Fax: 612-884-8294.

Lorenz Sales, Inc., Del Crest Plaza Bidg Suite 208. 8420 Deimar Blvd.. University City
MO 63124. Tel: (314) 997-4558 Fax: 314-997-5829

Lorenz Sales, 2801 Garfield Street, Lincoln, NE 68502 Tel: (402) 475-4660

Metro Logic, 280 Midland Ave., Bldg N-1. Saddle Brook. NJ 07662 Tel (201) 797-8844
Fax: 201-797-8418

Tai Corporation, 12 S. Black Horse Pike, Bellmawr NJ 08031 Tel: (609) 933-2600

Fax: (609) 933-3329.

L-Mar Associates, Inc., 349 W. Commercial, Suite 2285, East Rochester. NY 14445
Tel: (716) 381-9100 Twx: 62759452 Fax. 716-381-9108

Electronic Marketing Associates, Inc. (EMA), 92225 Honeycutt Creek Road. Raleigh
NC 27609. Tel: (919) 847-8880 Twx: 510-928-0594

Electronic Marketing Associates, Inc. (EMA), 210 W. Stone Ave.. Greenville. SC 29609
Tel: (803) 233-4637 Twx: 810-281-225

Stegman Blaine Markeiing, 8444 Winton Road. Cincinnati. OH 45231. Tel: (513) 729-1969
EZ-1.INK 62889845.

Stegman Blaine Marketing, 340 North Dixie Drive. Ste 3, Post Office Box 188. Vandalia.
OH 45377. Tel (513) 890-7975 Fax: 513-890-5191 EZ-LINK 62902094

Stegman Blaine Marketing, 11351 Pearl Road. Park Place Bldg. Cleveland. OH 44136
Tel. (215) 572-0003.

Bonser-Philhower Sales (B-P Sales), 4614 S. Knoxville Ave.. Tulsa, OK 74135.

Tel (914) 744-9964 Twx: 510-600-5274 Fax: 918-749-0497 EZ-LINK 62907438

Crown Electronic Sales, Inc., 17020 SW. Upper Boones Ferry Rd.. Suite 202. Portland.
OR 97223. Tel (503) 620-8320 Fax: 503-639-4023.

Bonser-Philhower Sales (B-P Sales), 689 West Renner Road. C Richardson TX 75080
Tel: (214) 234-8438 Twx: 910-867-4752 Fax: 214-437-0897 EZ-LINK 62801325
Bonser-Philhower Sales (B-P Sales), 8200 Mopac Expressway. 120. Austin. TX 78759
Tel (512) 346-9186 Twx: 910-997-8141. Fax. 512-346-2393 EZ-LINK 62689720.
Bonser-Philhower Sales (B-P Sales), 10700 Richmond. Ste.. 150, Houston. TX 77042
Tel (713) 782-4144 Twx: 910-350-3451 Fax: 713-789-3072 EZ-LINK 62814523.

Crown Electronic Sales, Inc., 14400 Bel-Red Rd. 108, Bellevue. WA 98007

Tel (206) 643-8100 Fax: 206-747-6861.

Micro Sales, Inc., N8 W12920 Leon Road, Suite 115, Menomonee Falls. Wi 53051.

Tel: (414) 251-0151.

Gidden-Morton Assoc.Inc.,7548 Bath Road. Mississauga, Ontario L4AT 112

Tel (416) 671 8111 Fax 416-671-2422.

Gidden-Morton Assoc.Inc.,3860 Cote-Vertu, Suite 221. St. Larent, Quebec H4R 1N4
Tel (514) 335-9572 Fax: 514-335-9573.

Gidden-Morton Assoc.Inc.,301 Moodie Drive, Suite 101, Nepean. Ontario K2H 9C4.
Tel (613) 726-0844 Fax: 613-726-0953.

North American distributors

ALABAMA

ARIZONA
CALIFORNIA

NORTH CAROLINA

Pioneer/Technologies, 4825 University Square, Huntsville. AL 35805. Tel: (205) 837-9300
Twx: 810-726-2197

Hammond, 4411 B Evangel Circle, Huntsville, AL 35816. Tel: (205) 830-4764

Insight Electronics, 1525 W. University Dr. 105, Tempe, AZ 85282. Tel: (602) 829-1800
Twx: 510-601-1618

Added Value Electronics, 1582 Parkway Loop, Unit G, Tustin, CA 92680. Tel: (714) 259-8258
Fax: 714-544-2302.

Cypress Electronics, 2175 Martin Ave., Santa Clara, CA 95050. Tel: (408) 980 2500

Fax: 408-986-9584.

Cypress Electronics, 6230 Descanso Ave, Buena Park, CA 90620. Tel: (714) 521-5230
TIx: 5215716 Fax: 714-521-5716.

Insight Electronics, 6885 Flanders Dr., Unit G. San Diego. CA 92121. Tel: (619) 587-0471
Twx: 183085 Fax: 619-587-1380

Insight Electronics, 28035 Dorothy Dr. Suite 220, Agoura CA 91301. Tel: (818) 707-2100
Fax: 818 707 0321

Insight Electronics, 3505 Cadillac Ave. Unit E-1, Costa Mesa CA 92626. Tel: (714) 556-6890
Twx: 62354990 Fax: 714 556-6897

Nepenthe, 2471 East Bayshore Rd.520, Palo Alto, CA 94303. Tel (415) 856-9332

Twx: 910-373-2060.

Hammond, 2923 Pacific Ave, Greensboro, NC 27406. Tel: (919) 275-6391 Twx: 62894645.
Pioneer/Technologies, 9801A South Pine Bivd., Charlotte, NC 28210. Tel: (704) 527-8188
Twx: 810-621-0366.

303



COLORADO
CONNECTICUT
FLORIDA

GEORGIA

INDIANA

ILLINOIS

KANSAS
MASSACHUSETTS
MARYLAND
MICHIGAN

MINNESOTA
NEW JERSEY

Cypress Electronics, 12441 West 49th Ave., Wheatridge, CO 80033. Tel: (303) 431-2622
Fax: 303-431-7191.

Pioneer/Standard, 112 Main Street, Norwalk, CT 06851. Tel: (203) 853-1515

Twx: 710 468 3373

Hammond, 6600 NW. 21st Ave, Ft. Lauderdale, FL 33309. Tel (305) 973-7103

Twx: 510-956-9401.

Hammond, 1230 West Central Blvd,, Orlando, FL 32802. Tel: (305) 849-6060

Twx: 810-850-4121.

Ploneer/Technologies, 674 South Military Trail, Deerfield Beach, FL 33442

Tel: (305) 428-8877 Twx: 510-995-9653.

Pioneer/Technologies, 337 South Northlake Blvd., Suite 1000, Aitamonte Springs. FL 32701
Tel: (305) 834-9090 Twx: 810-853-0284.

Hammond, 6000 Dawson Blvd., H. Norcross, GA 30093. Tel: (404) 449-1996.
Ploneer/Technologies, 3100 F Northwoods Pl Norcross, GA 30071. Tel: (404) 448-1711
Twx: 810-766-4515.

Pioneer/Standard, 6408 Castleplace Dr., Indianapolis, IN 46250. Tel: (317) 849-7300
Twx: 810-260-1794.

Ploneer/Standard, 1551 Carmen Drive, Elk Grove Vige., IL 60007. Tel: (312) 437-9680
Twx: 910-222-1834.

Pioneer, 10551 Lackman Rd. Lenexa, KS 66215. Tel (913) 492-0500 Twx: 510-601-6411
Emtel Electronics, 375 Vanderbilt Ave., Norwood, MA 02062. Tel: (617) 769-9500.
Pioneer/Standard, 44 Hartwell Avenue, Lexington, MA 02173. Tel: (617) 861-9200

Twx: 710-326-6617.

Pioneer Tech. Group. Inc., 9100 Gaither Rd., Gaithersbury, MD 20877. Tel: (301) 921-0660
Twx: 710-828-0545

Ploneer/Standard, 13485 Stamford, Livonia, Ml 48150. Tel: (313) £25-1800

Twx 810-242-3271.

Pioneer, 4505 Broadmoor Ave., SE. Grand Rapids, Ml 49508. Tel: (616) 698-1800

Twx: 510-600-8456.

Pioneer/Standard, 10203 Bren Road East, Minnetonka, MN 55243. Tel: (612) 935-5444
Twx: 910-576-2738.

Pioneer/Standard, 45 Rte. 46 Pinebrook, NJ 07058. Tel: (201) 575-3510 Twx: 710-734-4382.
General Components, Inc., 245 D Clifton Ave., W. Berlin, NJ 08031. Tel: (609) 768-6767
Twx: 910-333-3057.

NEW YORKMast, 95 Oser Ave, Hauppaugh, NY 11788. Tel: (516) 273-4422 Twx: 510 227 6622.

OHIO

PENNSYLVANIA

TEXAS

CANADA EASTERN

CANADA WESTERN
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Pioneer/Standard, 60 Crossways Park West, Woodbury, NY 11797 Tel: (516) 921-8700
Twx: 510-221-2184.

Pioneer/Standard, 840 Fairport Park, Fairport Park, NY 14450. Tel: (716) 381-7070
Twx: 510-253-7001.

Pioneer/Standard, 1806 Vestal Parkway East, Vestal, NY 13850. Tel (607) 748-8211
Twx: 510-252-0893

Pioneer/Standard, 4800 East 131st St, Cleveland, OH 44105. Tel: (216) 587-3600
Twx: 810-421-0011.

Pioneer, 4433 Interpoint BI, Dayton, OH 45424. Tel (513) 236-990C Twx: 810 459 1622
Pioneer/Technologies, 261 Gibraltar Rd., Horsham. PA 19044. Tel: (215) 674-4000
Twx: 510-665-6778.

Pioneer/Standard, 259 Kappa Drive, Pittsburg, PA 15238. Tel: (412) 782-2300

Twx: 710-795-3122

Pioneer/Standard, 9901 Burnet Road, Austin, TX 78758. Tel: (512) 835-4000

Twx: 910-874-1323

Pioneer/Standard, 13710 Omega Road, Dallas, TX 75244. Tel: (214) 386-7300

Twx: 910-860-5563.

Pioneer/Standard, 5853 Point West Drive, Houston, TX 77036. Tel: (713) 988-5555
Twx: 910-881-1606.

Semad, 9045 Cote De Liesse 101, Dorval, Quebec HIP 2M9. Tel: (514) 636-4614

Twx 05821861.

Semad, 1827 Woodward Dr., Suite 303, Ottawa, Ontario K2C 0R3. Te!: (613) 727-8325.
Twx: 0533943.

Semad, 75 Glendeer Dr.SE. 210, Calgary, Alberta T2H 2S8.Tel:(403)252-5664 Twx: 03824775
RAE, 3455 Gardner Ct., Burnaby, BC V5G 4J7. Tel: (604) 291-8866. Twx: 04356533.
Semad, 3700 Gilmore 210, Burnaby, BC V5G 4M1. Tel; (604) 438-2515. Twx: 04356625
Semad, 85 Spy Court, Markham, Ontario, L3R 4Z4. Tel (416) 475-3922 Twx: 06966600
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