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ADVANCED PRODUCT INFORM

- ZN538/ZN539

MICROPROCESSOR-COMPATIBLE 8-BIT, 8 CHANNEL
DATA ACQUISITION SYSTEM

The ZN538 and ZN539 are 8-bit, 8-channe! data
acquisition systems designed to easily interface to most

T-51-07-0\

popular microprocessors. Each consists of an 8-bit R []4 ~ ] vee
successive approximation A-D converter, an 8 channel ar[]2 27[] oensey
multiplexer, 8 x 8 bit RAM, clock prescaler, control logic and
double buffered latches with 3-state outputs. Ausi 13 28] 08
Using the successive approximation technique, the result Ass[Ja 25]] vs:
of each channel conversion is loaded into the correct s 081
location of the 8 x 8 bit RAM. The address bus (A2-+Ao) is g 2efloer
used to select the channel data to be read with the double A3le zafjon
buffered output latches allowing data to be read at any time ]z 22[1 oas
irrespective of the conversion status.
FEATURES . ant[]8 21[] oas
An0 [ 20[] o7 (MsB}
B Choice of Linearity:
} +0.5 LSB (ZN538) or +1 LSB (ZN539) ‘:";’:E ": ® g:
. . . 1
B 16 microseconds Conversion Time s * h '
12
B 8 Analog Inputs STATHS 0 v ]::E
. 3
B On-Chip 8 x 8 RAM ’“’[ ! I o
. . v 0 GKD | 1. S
B Continuous Conversion Operation ' !
B Versatile Microprocessor Interfacing with Double ZN538E (DP28)
Buffered Output Latch ING39E (DP28)
B Microprocessor, TTL and CMOS Compatible %:gggj ggggg;
B Accepts Microprocessor Clocks up to 4MHz
B ROM Type Opera}tion Pin connections - top view
B Commercial or Military Temperature Ranges
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Fig.1 System diagram
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ELECTRICAL CHARACTERISTICS
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Test conditions (unless otherwise stated): 07 -
Vee = 5V, Tan(m = +25°C, fow =5oo)kHz 7-51-07-01
Value
Characteristic Toms = +250¢  |Overspecitied |y Conditions
temp. range
Min. | Typ. | Max. | Min, | Max.
ZN538
Linearity error - - +05 - +056 LS8
Differential linearity error | - - |+075 - +0.75 LSB
ZN539
Linearity error - - +1 - +1 LS8
Differential linearity error - - +1 - +1 LSB
All types
Zero transition - 10 - - - mv Plastic DP28
(00000000 00000001) - 10 - - - mv Ceramic DG28 { Ext, Ref.
Full-scale transition - 2550 - - - \ Plastic DP28 = 2,56V
(11111110 11111114) - | 285)| - - - \ Ceramic DG28
Linearity temperature coefficient 13 typ. ppm/°C
Differential linearity temperature
coefficient +6 typ. ppm/°C Ext. Ref. = 2.50V
Gain temperature coefficient +10 typ. ppm/°C
Offset temperature coefficient +7 typ. ppm/°C
Resolution 8 - - - - Bits
Conversion time 16 - - - - us per channel
Supply rejection - 0.2 - - - WV
Supply voltage 45 5.0 55 45 55 v
Supply curtent - 42 - - - mA Outputs in high
Power consumption - 210 - - - mw impedance state
Reference Input range 15 - 3.0 - - \
Ladder output impedance - 2.7 - - - kQ
Multiplexed inputs
input current - 10 - - - nA Vin = +3V
Rexr = 1.8kQ
Input resistance - 10 - - - MQ |
Tail current - 11 - - - mA Rext = 1.8kQ
Vee = -5V
Negative supply -3 -5 -30 -3 -30 \
Input voltage, Viy -05 - +35 | -05 +35 \
External voltage reference
Output voltage 15 - 30 - - \'
Slope impedance - 0.75 - - - Q
ZN538 current drain from Vrer IN - - 10 - - mA Note 1
Output voltage temperature coefficient - 50 - - - ppm/°C
External clock
Clock frequency - - 4.0 - 4.0 MHz
High leve! input voltage Vi 20 - - 2.0 - \
Low level input voltage ViL - - 0.8 - 0.8 Vv
High level input current lin - 200 - - - HA Vee = 55V
Vin = 4V
Low level input current (i - -160 - - - uA Vec = 55V
ViN = 0.8V

402




PLESSEY SEMICONDUCTORS

12E Dl 7220513 0008448 ?IZ

N538/ZN539
Value T-51-07-01
Characteristic Tunw = 4250 QrorsPeied | g Conditions
Min. | Typ. | Max. | Min. Max.
Logic ALE RD, Az, Ay, Ao inputs
High level input voltage Vi1 2.0 - - 20 - \
Low level input voltage ViL - - 0.8 - 0.8 \
High level input current lin - 220 - - - UA Vee = 455V
Vin = 45,5V
High level input current li4 - 35 - - - LA Vec = 455V
Vin = +24V
Low level input current (n. - -200| - - - pA Vee = +5.5V
Vin = +0.4V
Data outputs
High level output voltage Von 24 - - 24 - Vv lon max.
Low level output voltage Vou - - 04 - 04 v low max.
High level output current lon - - -800 - - uA
Low level output current toL - - 20 - - mA
Enable/disable delay times
TE1 90 - 220 - - ns
TEO 60 - 120 - - ns !
TD1 g0 | - |1w0]| - - ns See Fig.9
TDO 60 - 110 - - ns
ALE pulse width 150 - - - - ns
Read pulse width 220 - - - - ns
RD high to STATUS high ) - 240 | 400 - - ns
Address inputs stable prior to 10 - - - - ns
RD going low
Address inputs stable after 0 - - - - ns
RD going high
NOTES ‘

1.

When bipolar operation is employed, the external component connections will present an additional load to the reference. See section on
bipolar operation.

ORDERING INFORMATION

Device Linearity Operating

type error (LSB) temperature Package
ZN538E +05 0°C to +70°C DP28
ZN538J +0.5 -55°Cto +125°C| DC28
ZNS39E +1.0 0°Cto +70°C DP28
ZN539J +1.0 -5§5°C to +125°C| DC28

ABSOLUTE MAXIMUM RATINGS

Supply voltage Vce +7Vv
Max. voltage, logic and Vrer inputs Vee
Operating temperature range 0°C to 70°C (DP)

-55°C to +125°C (DG)

Storage temperature range -56°C to +125°C
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GENERAL CIRCUIT DESCRIPTION

The ZN538/9 accepts eight analog inputs. Each input

channel can be converted into an eight bit binary word using
the successive approximation technique with the result of
the conversion being loaded into the correct location of the 8
X 8 bit RAM. The STATUS output goes high to indicate the
beginning of the conversion and the DAC input is set to the
MSB. The multiplexer selects one input channel at a time on
which a conversion is to be performed. The output of the
DAG is compared to the unknown analog signal by means of
the comparator. If the analog input is larger, the MSB is feftin
the circuit and if not the MSB is removed. On the second
clock pulse this sequence is repeated for the next most
significant bit and so on until all eight bits have been
compared. On the 8th negative clock edge the STATUS goes
low indicating that the conversion is complete and the RAM
is updated.

The STATUS signal may be used to provide an interrupt
signal when a particular channel receives updated data. To
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achieve this it is necessary to identify which channel is
currently under conversion. The STATUS output provides
an identifying signal by staying low for an additional 7 clock
periods over normal 8 clock periods when channel 7 is active
(see Fig.2). ,

Data can be read from the chip by placing the correct
channel address on pins Ao, A1 Az. The Input address is
latched when ALE goes low, when ALE goes high address
input latch is transparent, and RD is taken low. The negative
edge of the RD pulse powers up the required channel's RAM
location and enables the 3-state outputs. The RAM Is kept in
a low power standby mode when not being accessed.
Double buffered latches on-chip allow the outputs to be
enabled at any time, irrespective of the conversion status and
valid data will always be presented to the data bus, this data
will be the result of the most recent conversion on that
channel, therefore the RD signal can be completely
asynchronous with respect to the STATUS.
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Fig.2 Status timing diagram
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Fig.3 Read access timing diagram
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