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DS1624
-,
H | B&g&,ﬁg /VI/J‘IIVI Digital Thermometer and Memory

FEATURES PIN ASSIGNMENT
» Temperature measurements require no
exterl?lal components ) SDALILY| 1 8 HLI Voo
» Measures temperatures frebb°C to +125°C SCL[IT]|2 710 A
in 0.03125°C increments. Fahrenheit
equivalent is -67°F to +257°F in 0.05625°F NCLIL}3 SHL Ay
increments GND[IT]| 4 5111 A,
= Temperature is read as ahi8 value fwo
byte transfer) DS1624S &IN SOIC (208 MIL)
= Converts temperature to digital word in 1
second (max) —
= 256 bytes of Ememory on board for storing SDA L1 811 Voo
information such as frequency compensation scL []2 0 A
coefficients
» Data is read from/written via a\ire serial NC []s 61 A
interface (open drain /O lines) GND [14 507 A,
= Applications include temperature
compensated crystal oscillators for test DS1624 8PIN PDIP (300 MIL)

equipment and radio systems

= 8-pin DIP or SOIC packages
PIN DESCRIPTION
SDA - 2-Wire Serial Data Input/Output
SCL - 2-Wire Serial Clock
GND - Ground
A0 - Chip Address Input
Al - Chip Address Input
A2 - Chip Address Input
Voo - Power Supply (+2.7V to +5.5V)
NC - No Connection

DESCRIPTION

The DS1624 consists of a digital thermometer and 256 byte§meBory. The thermometer provides
13-bit tempeature readings which indicate the temperature of the device. *fherBory allows a user to
store frequency compensation coefficients for digital correction of criystaiency due to temperature.
Any other type of information may also reside in this sparce.
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ORDERING INFORMATION

ORDERING PACKAGE DESCRIPTION
INFORMATION MARKING
DS1624+ DS1624 DS1624 in Lead-ree 300 mil &in DIP
DS1624S+ DS1624S DS1624 in Lead-ree 208 mil &in SO

DS1624S+T&R DS1624S

DS1624 in Lead-ree 208 mil §in SO, 2000 Piec€ape
andReel

A “+" symbol will also be marked on the package near the Pin 1 indicator.

DETAILED PIN DESCRIPTION Table 1

PIN SYMBOL DESCRIPTION

1 SDA Data input/output pin for 2-wire serial communication port.

2 SCL Clock input/output pin for 2-wire srial communication port.

3 NC No connect. No Internal Connection.

4 GND Ground pin.

5 A2 Address input pin.

6 Al Address input pin.

7 A0 Address input pin.

8 Vpp Supply Voltage?2.7V to 5.5V input power pin.
OVERVIEW

A block diagram of the DS1624 is shown in Figure 1. The DS1624 consists of two separadadlnct

units: 1) a 256byte nonvolatile Ememory, and 2) a diredb-digital temperature sensor.

The nonvolatile memory is made up of 256 bytes hEmory. This memory may be used to stamng
type of information the user wishes; for example, frequency compensagdfircients may be placed in
this memory to allow for compensation of measured frequency depending upon the i@ pé¢nahich
the measurement is made. These memory locations are accessed throughréheePial bus.

The direct to digital temperature sensor allows the DS1624 to measure thentatelmperature and

report the temperature value in a-ih word, with 0.0312%C resolution. The temperature sensor and its

related registers are accessed through-thar@ serial interface.
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DS1624 FUNCTIONAL BLOCK DIAGRAM Figure 1

Voo — 5 < > STATUS REGISTER &
CONTROL LOGIC
A
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AND
/O CONTROL
SDA«—>
+——>» EEPROM MEMORY (256 BYTES)
AO—»
Al—
A2—

GND_%

2-WIRE SERIAL DATA BUS

The DS1624 supports a-blirectional twewire bus and data transmission protocol. A device that sends
data onto the bus is defined as a transmitter, and a device receiving data as a reaeidevicEhthat
controls the message is called a “master”. The devices that are controllednigstiee are “slaves”. The
bus must be controlled by a master device&twigenerates the serial clock (SCL), controls the bus access,
and generates the START and STOP conditions. The DS1624 operates as a slave cmihe hwe.
Connections to the bus are made via the efein I/O lines SDA and SCL. The following bus ol

has been defined (See Figure 2):

e Data transfer may be initiated only when the bus is not busy.

e During data transfer, the data line must remain stable whenever the clock Hi@H. Changes in
the data line while the clock line is high will be irgeeted as control signals.

Accordingly, the following bus conditions have been defined:
Bus not busy:Both data and clock lines remain HIGH.

Start data transfer: A change in the state of the data line, from HIGH to LOW, while the clock is HIGH,
definesa START condition.

Stop data transfer: A change in the state of the data line, from LOW to HIGH, while the clock line is
HIGH, defines the STOP condition.
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DS1624
Data valid: The state of the data line represents valid data when, after a START monithé déa line
is stable for the duration of the HIGH period of the clock signal. The data on theusiedbenchanged
during the LOW period of the clock signal. There is one clock pulse per bit of data.

Each data transfer is initiated with a START condition &hinated with a STOP condition The
number of data bytes transferred between START and STOP conditions is nat, landeis determined
by the master device. The information is transferred-twys® and each receiver acknowledges with a
ninth bit.

Within the bus specifications a regular mode (100 KHz clock rate) and a fast mod€HZ@0ock rate)
are defined. The DS1624 works in both modes.

Acknowledge: Each receiving device, when addressed, is obliged to generate an acknowledipe after
reception of each byte. The master device must generate an extra clock pulse agscdtiated with this
acknowledge bit.

A device that acknowledges must pull down the SDA line during the acknowledge cleekimpslch a
way that the SDA line is stable LOW durittge HIGH period of the acknowledge related clock pulse. Of
course, setup and hold times must be taken into account. A master must signal an end dielatavi® t
by not generating an acknowledge bit on the last byte that has been clocketheuslak. In this case,
the slave must leave the data line HIGH to enable the master to generate the Sditadh.con

DATA TRANSFER ON 2 -WIRE SERIAL BUS Figure 2
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Figure 2 details how data transfer is accomplished on theatine bus. Depending upon the stafdlee
R/w bit, two types of data transfer are possible:

1. Data transfer from a master transmitter to a slave receiver. The first byte transmitted by the
master is the slave address. Next follows a number of data bytes. The sleve aatacknowledge
bit after each received byte.

2. Data transfer from a slave transmitter to a master receiver. The first byte (the slave
address) is transmitted by the master. The slave then returns an ackygowie Next follows a

number of data bytes tramitted by the slave to the master. The master returns an acknowledge bit
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DS1624
after all received bytes other than the last byte. At the end of the last receiegdabytot
acknowledge’ is returned.

The master device generates all of the serial clock palsdsthe START and STOP conditions. A
transfer is ended with a STOP condition or with a repeated START condition. Siepgeaded START
condition is also the beginning of the next serial transfer, the bus will not beectlea

The DS1624 may operate in the following two modes:

1. Slave receiver mode: Serial data and clock are received through SDA and SCL. After each byte is
received an acknowledge bit is transmitted. START and STOP conditions agnired as the
beginning and end of a serial transfer. Aeldr recognition is performed by hardware after reception
of the slave address and direction bit.

2. Slave transmitter mode: The first byte is received and handled as in the slave receiver mode.
However, in this mode the direction bit will indicate that ttamsfer direction is reversed. Serial data
is transmitted on SDA by the DS1624 while the serial clock is input on SCL. STRRRTSTOP
conditions are recognized as the beginning and end of a serial transfer.

SLAVE ADDRESS

A control byte is the first byteeceived following the START condition from the master device. The
control byte consists of a four bit control code; for the DS1624, this is set as 1001 binaadf@nd
write operations. The next three bits of the control byte are the device seEdé&2)iAl, A0). They are
used by the master device to select which of eight devices are to be accessed. §hesénbitffect the

three least significant bits of the slave address. The last bit of the contro(RIy#® defines the
operation to be performed. When set to a “1”, a read operation is selected, when set ta arit@,
operation is selected. Following the START condition the DS1624 monitors the SDAdxlsng the
device type identifier being transmitted. Upon receiving the 1001 code and appropviegesdtect bits,
the slave device outputs an acknowledge signal on the SDA line.

2-WIRE SERIAL COMMUNICATION WITH DS1624 Figure 3

Write to DS1624
= CONTROL COMMAND DATA o
BusactviTy: & BYTE PROTOCOL BYTE 5
MASTER 'a—) A\ ~ - ~ o . 0
o [ 1TTTTTT [TTTTTTI
SDALINE 1oo1§23%‘
l [ L1111 RN
BUS ACTIVITY x X X
g g g
Read from DS1624
BUS = CONTROL COMMAND - CONTROL DATA DATA
ACTiviTY. & BYTE PROTOCOL b BYTE BYTE O BYTE 1
MASTER b A - -~ ~ b A N — ~
< [ TTTTTTI A TTTTTT [TTTTTI
SDALINE 1001222% 1001?22%
I LIl | [Pt 1d N
BUS ACTIVITY X ¥ X X X o
E 2 2 2 2
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OPERATION-MEASURING TEMPERATURE

A block diagram of the DS1624 is shown in Figure 1. The DS1624 measures temperatures tierough t
use of an orboard proprietary temperature measurement technique. A block diagram of theataneper
measurement circuitry is shown in Figure 4.

The DS1624 measures temperature by counting the number of gldek that an oscillator with a low
temperature coefficient goes through during a gate period determireedhilgin temperature coefficient
oscillator. The counter is preset with a base count that correspor8S@ If the counter reaches zero
before tke gate period is over the temperature register, which is also preset +63i@ value, is
incremented indicating that the temperature is higher+b&iC.

At the same time, the counter is preset with a value determined by the slope atmucivalatry. This
circuitry is needed to compensate for the parabolic behavior of the oscillatorseoyearature. The
counter is then clocked again until it reaches zero. If the gate period iosfilhished, then this process
repeats.

The slope accumulator is used to compensate for the nonlinear behavior of the osa@ilators
temperature, yielding a high resolution temperature measurement. This isydom&nging the number
of counts necessary for the counter to go through for each incremental degree matt@ep€o obtain
the desired resolution, both the value of the counter and the number of cout@s(ffex value of the
slope accumulator) at a given temperature must be known.
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TEMPERATURE MEASURING CIRCUITRY Figure 4

SLOPE ACCUMULATOR
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Internally, this calculation is performed by the DS1624 to provide 0.081&so0lution. The temperature
reading is provided in a Bit, two’s complement reading by issuing READ TEMPERATURE
command. Table 2 describes the exact relationship of outputadataasured temperature. The data is
transmitted serially through theRire serial interface, MSB first. The DS1624 can measure temperature
over the range of55°C to +128C in 0.03125C increments. For Fahrenheit usage a lookup table or
conversion factor must be used.

TEMPERATURE/DATA RELATIONSHIPS Table 2

TEMP DIGITAL OUTPUT DIGITAL OUTPUT
(Binary) (Hex)
+125°C 01111101 00000000 7D00h
+25.0625°C 00011001 00010000 1910h
+15°C 00000000 10000000 0080h
0°C 00000000 00000000 0000h
-5°C 11111111 10000000 FF80h
-25.0625°C 11100110 11110000 E6FOh
-55°C 11001001 00000000 C900h

Since data is transmitted over thev@e bus MSB first, temperature data may be written to/read from the
DS1624 as either a single byte (with temperature resolutiof@f dr astwo bytes, the second byte
containing the value of the 5 least significant bits of the temperature resstgown in Table 1. Note

that the remaining three bits of this byte are set to all 0's.
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Temperature is represented in the DS1624 in terms of3d.ZBGC LSB, yielding the following 1-3bit
format:
MSB LSB

0 0 0 1 1 0 0 1 0 0 0 1 0 0 0 0

= +25.0625°C

OPERATION AND CONTROL
A configuration/status register is used to determine the method of operation @&162Dwill use in a
particular application as well as indicating the status of the temperatwersiom operation.

The configuration register is defined as follows:

CONFIGURATION/STATUS REGISTER

DONE 1 0 0 1 0 1 1SHOT

where
DONE = Conversion Done bit. “1” = Conversion complete, “0” = conversion in progress.

1SHOT = One Shot Mode. If 1SHOT is “1”, the DS1624 will perform one temperature conversion upon
receipt of the Start Convert T protocol. If 1SHOT is “0”, the DS1624 will continygosrform
temperature conversions. This bit is nonvolatile and the DS1624 is shipped with 1SHOT = “0".

Since the configuration reger is implemented in“Ewrites to the register require 10 ms to complete.
After issuing a command to write to the configuration register, no furthesses to the DS1624 should
be made for at least 10 ms.

OPERATION — MEMORY

BYTE PROGRAM MODE
In this mode, the master sends addresses and one data byte to the DS1624.

Following a START condition, the device codelf#), the slave address (3 bit), and therRbit, which

is logic LOW, are placed onto the bus by the master. The nthstesends the Access Memory protocol.
This indicates to the addressed DS1624 that a byte with a word address will ftdiov lzas generated

an acknowledge bit. Therefore, the next byte transmitted by the madterwsotd address and will be
written into the address pointer of the DS1624. After receiving the acknowledge of the DS1624, the
master device transmits the data word to be written into the addressed mecationl The DS1624
acknowledges again and the master generates a STOP conditomifidtes the internal programming
cycle of the DS1624. A repeated START condition, instead of a STOP condition, will thkort
programming operation.

During the programming cycle the DS1624 will not acknowledge any furthersasctesthe device until
the programming cycle is complete (approximately 10 ms.)
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PAGE PROGRAM MODE
To program the DS1624 the master sends addresses and data to the DS1624 which is the skve. This i
done by supplying a START condition followed by thé# device code, the-dit slave address, and the

R/w bit which is defined as a logic LOW for a write. The master then sends the Adesssry
protocol. This indicates to the addressed slave that a word address will followlaV@eostputs the
acknowledge plse to the master during the ninth clock pulse. When the word address is received by t
DS1624 it is placed in the address pointer defining which memory location is tatteswithe DS1624

will generate an acknowledge after everpis received andiare them consecutively in art8/te RAM

until a STOP condition is detected which initiates the internal programming cycle.

A repeated START condition, instead of a STOP condition, will abort the programmingtioper
During the programming cycle the DS1624 will not acknowledge any furthersascesthe device until
the programming cycle is complete (approximately 10 ms).

If more than 8 bytes are transmitted by the master the DS1624 will roll overvendrite the data
beginning with the first receidebyte. This does not affect erase/ write cycles of the EEPROM array and
is accomplished as a result of only allowing the address register’s bothiis t8 increment while the
upper 5 bits remain unchanged. The DS1624 is capable of 50,000 writes (BEa86Qvrite cycles)
before EEPROM wear out may occur.

If the master generates a STOP condition after transmitting the first databytegrogramming mode
is entered.

READ MODE
In this mode, the master is reading data from the DS16&%mory. The madsr first provides the slave

address to the device with W/ set to “0”. The master then sends the Access Memory protocol and, after
receiving an acknowledge, then provides the word address, which is the address of ¢ loezion

at which it wishes to begin reading. Note that while this is a read operation thesaoloirger must first

be written. During this period the DS1624 generates acknowledge bits as defined ppripriate
section.

The master now generates another STAIRNdition and transmits the slave address. This time the R/
bit is set to “1” to put the DS1624 in read mode. After the DS1624 generates the acknowtledge bi
outputs the data from the addressed location on the SDA pin, increments the pduiiess and, if it
receives an acknowledge from the master, transmits the next consecutive lgtautdimcrement
sequence is only aborted when the master sends a STOP condition instead of atedgkndthen the
address pointer reacht#®e end of the 25&yte memory space (address FFh) it will increment from the
end of the memory back to the first location of the memory (address 00h).

COMMAND SET
Data and control information is read from and written to the DS1624 in the format shbwgare 3. To

write to the DS1624, the master will issue the slave address of the DS1624 and/ tbé Rill be set to
“0”. After receiving an acknowledge the bus master provides a command protocolre&tt@rng this
protocol the DS1624 will issue an acknowledge then the master may send data to the DSh&24. If t
DS1624 is to be read, the master must send the command protocol as before then isateslsSTEART

condition and the control byte again, this time with thevRBit set to “1” to allow reading of the data
from the DS1624. The command set for the DS1624 as shown in Table 3 is as follows:
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Access Memory [17h]

This command instructs the DS1624 to access’itaenory. After issuing this command, the next data
byte is the value of the word address to be accessed. See OPERMEMODRY section for detailed
explanations of the use of this protocol and data format following it.

Access Config [ACh]
If R/w is “0”, this command writes tde configuration register. After issuing this command, the next

data byte is the value to be written into the configuration registerwf R/“1”, the next data byte read is
the value stored in the configuration register.

Read Tem perature [AAN]
This command reads the last temperature conversion result. The DS1624 will sehygtds in the
format described earlier, which are the contents of this register.

Start Convert T [EEN]

This command begins a temperature conversion. No further data is required—shatn@ode the
temperature conversion will be performed and then the DS1624 will remain idle. imucustimode this
command will initiate continuous conversions.

Stop Convert T [22N]

This command stops temperature conversion. No further data is required. This commédedused to

halt a DS1624 in continuous conversion mode. After issuing this command, the current temperatur
measurement will be completed then the DS1624 will remain idle until a Start Conveissliad to
resume continuous operation.

DS1624 COMMAND SET Table 3

2-WIRE BUS
DATA AFTER
ISSUING
INSTRUCTION DESCRIPTION PROTOCOL | PROTOCOL | NOTES
TEMPERATURE CONVERSION COMMANDS
Read Reads last converted temperature AAh <read 2 bytes
Temperature | value from temperature resger. data>
Start Convert T | Initiates temperature conversion. EEh idle 1
Stop Convert T | Halts temperature conversion. 22h idle 1
Access Memory | Reads or writes to 256yte 17h <write data> 2
EEPROM memory.
AccessConfig | Reads or writes configuration datg ACh <write data> 2
to configuration register.

NOTES:

1. In continuous conversion mode a Stop Convert T command will halt continuous conversion. To
restart, the Start Convert T command must be issued. ¥slooemode a Start Convert T command
must be issued for every temperature reading desired.

2. Writing to the E typically requires 10 ms at room temperature. After issuing a writeneomd, no
further reads or writes should be requested for at least 10 ms.
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During theprogramming cycle the DS1624 will not acknowledge any further accessesdevibe until
the programming cycle is complete (approximately 10 ms).

MEMORY FUNCTION EXAMPLE

BUS MASTER | DS1624 | DATA (MSB COMMENTS NOTES
MODE MODE FIRST)
{Command protocol foconfiguration register}
{Start here}
TX RX START Bus Master Initiates a Start condition.
TX RX <cadr,0> Bus Master sends DS1624 address;
R/w ="0";
RX TX ACK DS1624 generates acknowledge bit.
TX RX ACh Bus Master sends Accessiifig
command protocol.
RX TX ACK DS1624 generates acknowledge bit. 1
TX RX 00h Bus Master sets up DS1624 for continug
conversion.
RX TX ACK DS1624 generates acknowledge bit. 2,4
TX RX STOP Bus Master initiates the STOP condition
{Command protocol for Start Convert T}
{Start here}
TX RX START Bus Master initiates a Start condition.
TX RX <cadr,0> Bus Master sends DS1624 address;
R/w =0;
RX TX ACK DS1624 generates acknowledge bit.
TX RX EEh Bus Master sends Start Cam/T
command protocol.
RX TX ACK DS1624 generates acknowledge bit. 1
X RX STOP Bus Master initiates the STOP condition
{Command protocol for reading the Temperature}
{Start here}
TX RX START Bus Master initiates a Start condition.
TX RX <cadr,0> Bus Master sends DS1624 address;
R/w =0;
RX TX ACK DS1624 generates acknowledge bit.
TX RX AAh Bus Master sends Read Temp comman
protocol.
RX TX ACK DS1624 generates acknowledge bit. 1
TX RX START Bus Master initiates a Reped Start
condition.
TX RX <cadr,1> Bus Master sends DS1624 address;
R/w =1;
RX TX ACK DS1624 generates acknowledge bit.
RX TX <data> DS1624 sends the MSB byte of
Temperature.
TX RX ACK Bus Master generates acknowledge bit.
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RX TX <data> DS1624 sends the LSB byte of
Temperature.
BUS MASTER | DS1624 | DATA (MSB COMMENTS NOTES
MODE MODE FIRST)
X RX NACK Bus Master sends “NO
ACKNOWLEDGE?” bit.
TX RX STOP Bus Master initiates the STOP condition
{Command protocol for writing te EPROM}
{Start here}
X RX START Bus Master initiates a Start condition.
TX RX <cadr,0> Bus Master sends DS1624 address;
R/w =0;
RX TX ACK DS1624 generates acknowledge bit.
TX RX 17h Bus Master sends Access Memory
command protocol.
RX TX ACK DS1624 generates acknowledge bit. 1
TX RX <madr> Bus Master sets the starting memory
address.
RX TX ACK DS1624 generates acknowledge bit.
TX RX <data> Bus Master sends the first byte of data.
RX TX ACK DS1624 generates acknowledge
TX RX <data> Bus Master sends the second byte of da|
RX TX ACK DS1624 generates acknowledge bit.
TX RX <data> Bus Master sends theth byte of data. 3
RX TX ACK DS1624 generates acknowledge bit.
X RX STOP Bus Master initiates the STOP condition 2,4
{Command protocol for reading from EEPROM}
{Start here}
TX RX START Bus Master initiates a Start condition.
TX RX <cadr,0> Bus Master sends DS1624 address;
R/w =0;
RX TX ACK DS1624 generates acknowledge bit.
TX RX 17h Bus Master sends Access Memory
command protocol.
RX TX ACK DS1624 generates acknowledge bit. 1
TX RX <madr> Bus Master sends the starting memory
address.
RX TX ACK DS1624 generates acknowledge bit.
TX RX START Bus Master initiates a Repeated Start
condition.
TX RX <cadr,1> Bus Master sends DS1624 address;
R/w =1;
RX TX ACK DS1624 generates acknowledge bit.
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RX

X

<data>

DS1624 sends the first byte of data.

X

RX

ACK

Bus Master gnerates acknowledge bit.
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BUS MASTER | DS1624 | DATA (MSB COMMENTS NOTES
MODE MODE FIRST)
RX TX <data> DS1624 sends the second byte of data.
TX RX ACK Bus Master generates acknowledge bit.
RX TX <data> DS1624 sends theth-byte of data. 5
TX RX NACK Bus Master send “NO KWOWLEDGE"
bit.
TX RX STOP Bus Master initiates the STOP condition
NOTES:
1. If this protocol follows a write and the DS1624 does not acknowledge here, restart tleelpabthe

Start here.If it does acknowledge, continue on.

Wait for write to complete (10 ms typ. 50 ms max). If DS1624 does not acknowledge the @bmman
protocol immediately following a configure register or write mem protocol,iB4624 has not
finished writing. Restart theew command protocol until the DS1624 acknowledges.

If n is greater than eight, the last eight bytes are the only bytes savednmory. If the starting
address is 00 and the incoming data is 00 11 22 33 44 55 66 77 88 99, the result will be mem00=88
mem@=99 mem02=22 mem03=33 mem04=44 mem05=55 mem06=66 memQ07=77. The data wraps
around and overwrites itself.

The STOP condition causes the DS1624 to initiate the write to EEPROM sequeac8TART
condition comes instead of the STOP condition, the write is aborted. The data is dot save

For reading, the address is incremented. If the starting address is 04h and 30 tgtasaoé read
out, 21h is the final address read.
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ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative t0 GroUNG............uuuuiiiiiiiieeee e e e eeeeeneeees -0.5V to +6.0V
Operding TeMPEratUrERANGE. ........uuueiiieee e e e e e e e e e ee e eeee et e e e e e e e e e e e eeeeeaeernernn s °C#65+125C
Storage TemperatURRANGE.........cc..uuiii i eenn e eeeneen e 0O $DDF125C
Soldering TeMPeratu@ETIOW) ...... ..o e e e e e e eeeeaeeees °C+260
Lead Temperature (SOIAeriNg, 10S) .....uuuuieiiiiieeeeeeeeeeeeeeeei s s e e e e e e e e e e e e e e e eeeaeeranaar e e e e aaaaaes °C.... +300

* This is a stress rating only and functional operation of the device at theseathangonditions above
those indicated in the operation sections of this specification is not implied. Exposabsdiute
maximum rating conditions for extended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS

PARAMETER | SYMBOL MIN TYP MAX UNITS NOTES
SupplyVoltage Vb 2.7 5.0 5.5 V 1
DC ELECTRICAL CHARACTERISTICS (-55T to +125C; V pp=2.7V t0 5.5V)
PARAMETER SYMBOL | CONDITION MIN TYP | MAX | UNITS | NOTES
Thermometer Error Terr 0°C to 70°C 1% °C 10
-55°C to +0°C
and +70°C to
+125°C See Typical Curve
Low Level Input Vi -0.5 0.3Vop \
Voltage
High Level Input Vin 0.7Vpp Vppt \
Voltage 0.5
Pulse width of spikes tsp Fast Mode 0 50 ns
which must be
suppressed by the input
filter
Low Level Output Vor1 3 mA sink 0 0.4 \
Voltage current
VoL 6 mA sink 0 0.6 \/
current
Input Current each 1/0O 0.4<Vio -10 +10 HA 2
pin <0.9Vop
I/O Capacitance Cio 10 pF
Active Supply Current lcc Temperature 1000
Conversion
E* Write 400 HA 3,4
Communica- 100
tion Only
Standby Supply Curren IsteY 1 3 HA 3,4
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AC ELECTRICAL CHARACTERISTICS

(-55TC to +125C,; V pp=2.7V 10 5.5V)

PARAMETERS | SYMBOL | CONDITION MIN TYP | MAX | UNITS | NOTES
Temperature Ttc 400 | 1000 ms
Conversion Time
NV Write Cycle twr 0°Cto 70°C 10 50 ms 9
Time
EEPROM Writes Neewr -20°C to +70°C 50k writes
EEPROM Data teepr -20°C to +70°C 20 years
Retention
SLK Clock fscL Fast Mode 0 400 kHz
Frequency Standard Mode 0 100
Bus Free Time tsur Fast Mode 1.3 V&S
Between a Standard Mode 4.7
STOP and START
Condition
Hold Time tHD:STA Fast Mode 0.6 V&S 5
(Repeated) Standard Mode 4.0
START Condition
Low Period of tLow Fast Mode 1.3 V&

SCL Clock Standard Mode 4.7

High Period of thicH Fast Mode 0.6 V&

SCL Clock Standard Mode 4.0

Setup Time for a tsu:sTa Fast Mode 0.6 V&

Repeated Standard Mode 4.7

START Condition

Data Hold Time thD:DAT Fast Mode 0 0.9 V&S 6
Standard Mode 0

Data Setup Time tsu:DAT Fast Mode 100 ns 7
Standard Mode 250

Rise Time of both tr Fast Mode 20+0.1G 300 ns 8

SDA and Standard Mode 1000

SCL Signals

Fall Time of both tr Fast Mode 20+0.1G 300 ns 8

SDA and Standard Mode 300

SCL Signals

Setup Time for tsu:sto Fast Mode 0.6 V&

STOP Standard Mode 4.0

Condition

Capacitive Load Cp 400 pF

for each Bus
Line

All values referred to ¥=0.9 Vpp and V. =0.1 Vpp.
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DS1624
AC ELECTRICAL CHARACTERISTICS (-55T to +125C,; V pp=2.7V 10 5.5V)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES

Input Capacitance C 5 pF

NOTES:
1. All voltages are referenced to ground.

2. 1/O pins of fast mode devices must not obstruct the SDA and SCL lings i$ ¥witched off.
3. lccspecified with SDA pin open.

4. lccspecified with \écat 5.0V and SDA, SCL =5.0V;QG to 70C.

5. After this period, the first clock pulse is generated.

6. The maximumyp.par has only to be met if the device does not stretch the LOW perisg) @f the
SCL signal.

7. A fast mode device can be used in a standard mode system, but the requiseprer260 ns must
then be met. This will automatically be the case if the device does not stretdB\Wedriod ofthe
SCL signal. If such a device does stretch the LOW period of the SCL signaistitontput the next
data bit to the SDA linexfax+tsu:pat= 1000+250 = 1250 ns before the SCL line is released.

8. C, — total capacitance of one bus line in pF.

9. Writing to the nonvolatile memory should only take place in the 0°C to 70°C temperature range.

10.See Typical Curve for specification limits outside the 0°C to 70°C tempenange. Thermometer
error reflects sensor accuracy as tested during calibration.
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DS1624

TIMING DIAGRAM
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Note: The DS1624 does not delay the SDA line internally with respect tdd@@hy length of time

TYPICAL PERFORMANCE CURVE

DS1624 DIGITAL THERMOMETER AND THERMOSTAT
TEMPERATURE READING ERROR

ERROR (deg. C)

UPPER LIMIT
SPECIFICATION

T T LR~ e s—— T T T 1
-55 -35 -15 5 25 45 65 85 105 125
TYPICAL
LOWER LIMIT ERROR

SPECIFICATION

N

TEMPERATURE (deg. C)
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DS1624

PACKAGE INFORMATION

For the latest package outline information and land patterns,ym@womaxim-ic.com/packagesNote that a “+”, “#”, or **
in the package code indicates RoHS status only. Package dramaggshow a different suffix character, but the drawing
pertains to the package regardless of ROHS status.

PACKAGE TYPE PACKAGE CODE OUTLINE NO. LAND PATTERN NO.
8 PDIP P8+4 21-0043 —
8 SO W8+2 21-0262 90-0258
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http://www.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0043.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0262.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0258.PDF

DS1624

REVISION HISTORY

REVISION PAGES
DATE DESCRIPTION CHANGED
5/12 Updated ordering information, soldering, and package information L 21; 14,
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