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DS1672

2 . .

|°C 32-Bit Binary Counter RTC
GENERAL DESCRIPTION FEATURES
The DS1672 incorporates a-BR counter and = 32-Bit Counter
powermonitoring functions. The 3Bit counter = |C Serial Interface
is designed to count seconds and can be used to = Automatic Poweffail Detect and Switch
derive timeof-day, week, month, month, and Circuitry
year by using a software algorithi.precision, = PowerFal Reset Output
temperaturecompensated reference and = Low-Voltage Oscillator Operation

comparator circuit monitors the status ogcV (1.3V min)

When an oubf-tolerance condition occurs, an = Trickle-Charge Capability

internal powetfail signal is generated that forces Underwriters Laborat@s(UL) Recognized
the reset to the active state. WhegYeturns to -40°C to +85°C Operating Range

an intolerance condition, the reset signal is kept

in the active state for a period of time to allow PIN CONFIGURATION

the power supply and processor to stabilize.
TOP VIEW
TYPICAL OPERATING CIRCUIT
Xll:' 1 8 |:|Vcc
X2|:| 2D816727 DR—ST
vee Vs VBACKUPD 3 6 l:' SCL
Yoo -T-
—|— —‘; GNDI:' 4 5 I:‘ SDA
oo
§ % D51672 PDIP
1 SO
. |RPU_|RPU_|R1 5| DA 1 = pSOP
i’ E|scL *2 crystal
o= 7| RET
RPU = t/Ch
Yhackup 3—_|_
GND —
L ! T
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DS1672

ORDERING INFORMATION

PART TEMPRANGE VOLTAGE (V) PIN-PACKAGE TOP MARK*
DS1672-2+ 40°C to +85°C 2.0 8 MIP (300 mils) DS1672-2
DS1672-3+ 40°C to +85°C 3.0 8 MIP (300 mils) DS1672-3
DS1672-33+ 40°C to +85°C 3.3 8 MIP (300 mils) DS1672-33
DS1672S-2+ 40°C to +85°C 2.0 8 SO (150 mils) D1672-2
DS1672S-3+ 40°C to +85°C 3.0 8 SO (150 mils) D1672-3
DS1672S-33+ 40°C to +85°C 3.3 8 SO (150 mils) D167233
DS1672S3+T&R -40°C to +85°C 3.0 8 SO (150 mils)/Tape 1y 675 4

and Reel
DS1672S-33+T&R  40°C to +85°C 3.3 8 SO (150 mils)/Tape 1y, 57555
and Reel
DS1672U-2+ 40°C to +85°C 2.0 8 uSOP(3mm) r1r6-722
o o 1672
DS1672U-3+ 40°C to +85°C 3.0 8 uSOP(3mm) -3
o o 1672
DS1672U-33+ 40°C to +85°C 3.3 8 uSOP(3mm) rr-33
DS1672U-33+T&R  40°C t0+85°C 3.3 8 uSOP(3mm)/Tape 1672
and Reel rr-33
+ Denotes a lead-free/RoHS-compliant device.
* A “+" anywhere on the top mark denotes a lead-free device. rr = 2-digit alphanumeric revision code.
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DS1672

ABSOLUTE MAXIMUM RATINGS

Voltage Range on Any PindRative to Ground................c.ccoevviiiiicciie e e een e .:0.5V 10 +6.0V
Operating Temperature Range (noncondensing) ............coovevvevveiivieninnvneene.n. . s4RC to +85C
Storage Temperature Range.............cooiiiiiiiiii i iei e e e ee e 2. 708P°C 1O +125C
Soldering Temperatur@eflow). .. ...... ..o e e, +260°C
Lead Temperature (soldering,shQ...........c.oviiiiiiiiiii i e e e e e e 7260°C

This is a stress rating only and functional operation of the device at these othenyconditions beyond those indicated in the operation
sections of this specification is not implied. Exposure tolates maximum rating conditions for extended periods of timeaff@ct device
reliability.

RECOMMENDED OPERATING CONDITIONS
(Ta = -40°C to +85°C) (Note 1)

PARAMETER SYMBOL MIN TYP MAX UNITS
Supply DS1672-2 Ve 1.8 2.0 5.5
Voltage DS1672-3 Ve 2.7 3.0 5.5 Vv
DS1672-33 Ve 2.97 3.3 5.5
LOgiC 1 Vin 0.7 X Ve Vet 0.5 V
LOgiC 0 Vi -0.5 +0.3 X Ve \Y
Backup Supply Voltage VBackup 1.3 3.0 3.63 \Y

Note 1: All voltages referenced to ground.

DC ELECTRICAL CHARACTERISTICS
(Veemin < Vee < Veemax, Ta = -40°C to +85°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Active Supply Current lcca -2:Vec=2.2V 600 HA
(Note 2) -3: Ve = 3.3V

-33: Veec = 3.63V
Standby Current lces -2:Vec=2.2V 500 HA
(Note 3) -3: Ve = 3.3V

-33: Vee = 3.63V
PowerFail Voltage Vee -2: 2.70 2.88 2.97 \Y

-3: 2.45 2.60 2.70

-33: 1.58 1.70 1.80
V BacKUP Leakage Current lgackupLke 25 50 nA
Logic 0 Output (Note 4) loL VoL = 0.4V 3 mA
Logic 0 Output (Note 4, loL Vee> 2V, VoL = 0.4V 3 mA
DS16722 Only) Vee < 2V: VoL = Vee

*0.2

Note 1: All voltages referenced to ground.

Note 2: Icca specified with SCL clocking at max frequency (400kHz), trickle chadigebled.
Note 3: Iccsspecified with \ec = Veeryp and SDA, SCL = ¥ervp, trickle chargedisabled.
Note 4: SDA andRST.
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DC ELECTRICAL CHARACTERISTICS
(Veec =0V, Ta =-40°C to +85°C.) (Note 5)

PARAMETER SYMBOL MIN TYP MAX UNITS
Veackup Current (OSCi”ator On) leackuPosC 0.425 1 HA
Veackup Current (OSCi”ator Off) leackup 200 nA
Note 5: Using the recommended crystal on X1 and X2.
CRYSTAL SPECIFICATIONS”
PARAMETER SYMBOL MIN TYP MAX UNITS
Nominal Frequency fo 32.768 kHz
Series Resistance ESR 45 kQ
Load Capacitance C. 6 pF

*The crystal, traces, and crystal input pins should be isolated fiemgeRerating signals. Refer Application Note 58: Crystal

Considerations for Dallas Re@ime Clocksfor additional specifications
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AC ELECTRICAL CHARA CTERISTICS

(VCC =0V, Ta=-40°Cto +85OC.)

PARAMETER SYMBOL | CONDITIONS MIN TYP MAX | UNITS
SCL Clock Fast mode 100 400
fSCL kHz
Frequency Standard mode 100
Bus Free Time Fast mode 1.3
Between a STOP and  tgur us
START Condition Standard mode 4.7
|(_|R?Id Tim?j) START Fast mode 0.6
epeate tHD:sTA us
Condition(Note 6) Standard mode 4.0
LOW Period of SCL t Fast mode 13 .
Clock Low Standard mode 4.7 H
HIGH Period of SCL Fast mode 0.6
Clock ticr Hs
Standard mode 4.0
Setp Tin(;e for a Fast mode 0.6
Repeated START tsu: S
Cogdition 75| standard mode 4.7 :
Data Hold Time . Fast mode 0 0.9 .
HD:DAT
(Notes 7.8) Standard mode 0
Data Setup Time . Fast mode 100 ns
(Note 9) SUPAT I"standard mode 250
Rise Timeof Both Fast mode 20 +0.1G 300
SDA and SCL tr ns
Signals(Note 10) Standard mode 1000
Fall Time of Both Fast mode 20 +0.1G 300
SDA and SCL te ns
Signals(Note 10) Standard mode 300
Setup Time for STOHR Fast mode 0.6
i, tsu:sto us
Condition Standard mode 4.0
Capacitive Load for
Each Bus Line Cs 400 pF
(Note 10)
I/O Capacitance Cio 10 pF

Note 6: After this period, the first clock pulse is generated.
Note 7: A device must internally provide a hold time of at least 300n¢gh&ISDA signal (referenced to they\y of the SCL signal) in

order to bridge the undefined region of the falling edge of SCL.
Note 8:The maximumyp.pat has only to be met if the device does not stretch the LOWirow) of the SCL signal.
Note 9: A fastmode device can be used in a stangaode system, but the requiremegiidat > to 250ns must then be met. This will

automatically be the case if the device does not streech@W period of the SCL signal. If such a device does streeehQhV

period of the SCL signal, it must output the next data bit tdShA line & max + gypat = 1000 + 250 = 1250ns before the SCL

line is released.

Note 10: Cz—Total capacitance of one bus line in pF.
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POWER-UP/POWER-DOWN CHARACTERISTICS
(Ta = -40°C to +85°C)

PARAMETER SYMBOL MIN TYP MAX UNITS
Vcc Detect toRST (V¢ Falling) trPD 10 VES
Vcc Detect toRST (Vcc Rising)
(Note 11) treu 250 ms
Ve Fall Tlme, \/PF(MAX) to VPF(MIN) |15 300 us
Ve Rise Tlme, \éF(MIN) to VPF(MAX) r 0 us

Note 11: If the EOSC bit in the control register is set to logic dg$is equal to 250ms plus the startup time of the crystallaiseil

Warning: Negative undershoots below  —0.3V while the part is in battery -backed mode can cause
loss of data.

Figure 1. Timing Diagram

| | \ it [

tLow te > tHD:sTA
SCL J[‘
—> tHD:STA — l— — L* tsu:sTA -] tsu:sto -

t tHiGH t. —
HD:DAT SU:DAT REPEATED

STOP START START

Figure 2. Power -Up/Power -Down Timing

Vece

VPF(max) N’E 72‘1
VpEmin) \
tr # // R
tro )/
t trpPu
RPD
RST d
S/
INPUTS:> RECOGNIZED // DON'T CARE RECOGNIZED
)
// HIGH IMPEDANCE —
OUTPUTS VALID /} VALID
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DS1672

PIN DESCRIPTION

PIN

NAME

FUNCTION

1,2

X1, X2

Connections for Standard 32.768kHz Quartz Crystal. The interndbtsci
circuitry is designed for operatiovith a crystal having a specified load
capacitance (CL) of 6pF. For more information about crystal selectibn an
crystal layout considerations, referApplication Note 58: Crystal
Considerations with Dallas Redlime ClocksThe DS1672 can also be dziv
by an external 32.768kHz oscillator. In this configuration, the Xligi
connected to the external oscillator signal and the X2 paftisnconnected

VBAckup

Battery Input for Any Standard 3V Lithium Cell or Other Energy $eur

Battery wltage must be held between 1.3V and 3.63V for proper operatiopn.

Diodes placed in series between the power source andfbeuY pin may
result in improper operation. If a backup supply is not requirggskvyp must
be grounded. UL recognized to ensagainst reverse charging current whe
used in conjunction with a lithium battery (charger disabled). SeediGons
of Acceptability” atwww.maxinric.com/ga/info/ul

GND

Ground

SDA

SeriatData Input/Output. SDA is the input/output pin for th@ kerial
interface. The SDA pin is open drain and requires an external paebigtar.

SCL

I°C SerialClock Input. SCL is used to synchronize data moveroarihe
serial interface and requires an external pullup resistor.

RST

Active-Low Reset Output. It functions as a microprocessor reset signal. T|
pinis an operdrain output and requires an external pullup resistor.

Vce

Powe pin for Primary Power Supply. Whenyis applied within normal
limits, the device is fully accessible and data can be written and read. W

nen

Ve is below kg, reads and writes are inhibited.

Figure 3. Recommended Layout for Crystal

LOCAL GROUND PLANE (LAYER 2)

CRYSTAL
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Detailed Description

The DS1672 provides a 3fit counter that increments onpersecond. The counter data is accessible
via an FC serial interface. A precision, temperatammpensated, voltage reference and comparator
circuit monitors \éc. When \&c drops below ¥r, RST becomes active and the interfasedisabled to
prevent data corruption. The device switches to the backup supply which maintains oscillator and
counter operation while 3¢ is absent. When 3¢ rises above W, RST remains low for a period of time
(trpy) to allow Vcc to stabilize.

The block diagram in Figure 4 shows the main elements of the DS16780¥a,scommunications to
and from the DS1672 occur serially over@,lbidirectional bus. The DS1672 operates as a slave device
on the fC bus. Access is obtained by implementing aART condition and providing a device
identification code followed by a register address. Subsequentersgisin be accessed sequentially until
a STOP condition is executed.

Figure 4. Block Diagram

X1 X2
A |
v
) >—| |I| |—< 1Hz
Oscillator ¢ = ol P> 32-Bit Counter
and = (4 Bytes)
divider - —
—ww—
4 Control
Trickle Charger
Vee — P
VBACKUP 4_ I H
Control Logic
GND —+—p»|  Power Control
RST -
. |; Dallas
¥ Semiconductor
L DS1672
SCL——P» .
12C Interface ———-| Address Register [—
SDA €¢+—P>|

Oscillator Circuit

The DS1672 uses an external 38ki8z crystal. The oscillator circuit does not require any external
resistors or capacitors to operate. Table 1 specifies several ggsimeters for the external crystal.
Figure 4 shows a functional schematic of the oscillator circuit. Ifusicrystal with the specified
characteristics, the startup time is usually less than one second.

Table 1. Crystal Specifications*

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Nominal Frequency Fo 32.768 kHz
Series Resistance ESR 45 kQ
Load Capacitance C, 6 pF

* The crystal, traces, and crystal input pins should be isolated frogeRérating signals. Refer to Application Note 58:

Clock Accuracy
The accuracy of the clock is dependent upon the accuracy of the crystal and tleeyaodithe match
betwea the capacitive load of the oscillator circuit and the capacitive load Harthwthe crystal was
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trimmed Additional error will be added by crystal frequency drift caused bypéeature shifts. External
circuit noise coupled into the oscillator circuit may result in tbekcrunning fast. Refer t@pplication
Note 5: “Crystal Considerations with Dallas ReBime Clocks for detailed information.

Address Map

The counter is accessed by reading or writing the first 4 bytes d$i€72 (00h03h). The conwl
register and trickle charger are accessed by reading or writing the aperoggiater bytes as illustrated
in Table 2. If the master continues to send or request more data afterdgsgutdnter has reached 05h,
the address pointer will wrap arauito location 00h.

Table 2. Registers

ADDRESS B7 B6 B5 B4 B3 B2 Bl BO FUNCTION
00h LSB | Counter Byte 1
0l1h Counter Byte 2
02h Counter Byte 3
03h MSB Counter Byte 4
04h EOSC Control
05h TCS | TCS | TCS | TCS DS DS RS RS Trickle Charger

Power Control

The device is fully accessible and data can be written and ready bely W.c is greater than M-
However, when ¥ falls below \;, (point at which write protection occurs) the internal clock register
are blocked from any access. IppMs less than Wackue, the device power is switched fromgdy/to
Veackup When \ec drops below e If Vpeis greater than Mackue, the device power is switched from
Ve to Veackup When \ec drops below ¥ackup. Oscillator and counter oper@ti are maintained from
the Vsackup source until \c is returned to nominal levels (see Table 3).

Table 3. Power Control

READ/WRITE | e
SUPPLY CONDITION ACCESS RST POWERED BY
Vce < Vpr Vee < Veackup No Active VBackup
Vce < Vpr Vec > Veackup No Active Vce
Ve > Veg Vee < Veackup Yes Inactive Vce
Ve > Veg Vee > Veackup Yes Inactive Vce

Oscillator Control

The EOSC bit (bit 7 of the control register) controls the oscillator when in hgcknode. This bit when
set to logic O will start the oscillator. Winehis bit is set to a logic 1, the oscillator is stopped and the
DS1672 is placed into a lopower standby modegdckur) When in backup mode. When the DS1672 is
powered by V¢ the oscillator is always on regardless of the status d@$C bit; howeve, the counter

is incremented only whapOSC is a logic 0.

Microprocessor Monitor

A temperaturecompensated comparator circuit monitors the level &f When \&¢ falls to the power
fail trip point, theRST signal (open drain) is pulled active, and readévaccess is inhibited. Whency
returns to nominal levels, tfRST signal is kept in the active state fapd (typically) to allow the power
supply and microprocessor to stabilize. Note, however, that EG$C bit is set to a logic 1 (to disable
the oscillator during write protection), the reset signal will be kepan active state forrgy plus the
startup time of the oscillator.
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Trickle Charger

The trickle charger is controlled by the trickle charge register. TheliB@dpschematic of Figure 5
shows the basic components of the trickle charger. The trickle chaege (J&S) bit (bits 47) controls

the selection of the trickle charger. In order to prevent accidentalimgathly a pattern on 1010 will
enable the trickle charger. All other fhs will disable the trickle charger. The DS1672 powers up with
the trickle charger disabled. The diode select (DS) bits (bits 2,8t sghether or not a diode is
connected betweenc¥ and \sackup. If DS is 01, no diode is selected or if DS is 10jald is selected.
The RS bits (bits 0, 1) select whether a resistor is connected betweand/\sackup andwhat the value

of the resistor is. The resistor selected by the resistor select (RS)ditseatiode selected by the diode
select (DS) bits aras follows:

_|
0
n
_|
0
n
_|
0
n
_|
0
"
)
n
)
n
Py,
n
Py,
n

FUNCTION

Disabled

Disabled

Disabled

No diode, 250 resistor
One diode, 250 resistor

No diode, 2K resistor

One diode, 2R resistor

No diode, 4K) resistor

One diode, 4K resistor
Initial default value-disabled

O|R|[rR|R|FP|FR| R [X]X]|X
o|o|o|o|o|o| o X|X|X
O|kR|[rR|R|FP|FR| R [X]X]|X
o|o|o|o|o|o| o X|X|X
oO|r|[o|lr|o|r|oX|r|o
o|o|r|o|r|o|r[X|r|lo
O|kR|[r|r|r|o|o|lo| X|X
O|kR|r|o|o|kr|kr|o| XX

Warning: Theresistor value of 250Q2 must not be selected whenever Vccis greater
than 3.63V.

Diode and resistor selection is determined by the user according to timumesurrent desired for
battery or super cap charging. The maximum charging current can be calcuifitestirased in the
following example. Assume that a system power Bupp3V is applied to \¢c and a super cap is
connected to Wackup. Also assume that the trickle charger has been enabled with a diode stal R3i
between \¢c and \sackup. Themaximum currentdax would, therefore, be calculated as follows:

Imax = (5.0V - diode drop) / Rk (5.0V- 0.6V) / 2k ~ 2.2mA

As the super cap changes, the voltage drop betweeand \sackup Will decrease and, therefore, the
charge current will decrease.
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Figure 5. Programmable Trickle Charger

Vce 2500

VBACKUP

1 OF 16 SELECT 10F2 10F3
NOTE: ONLY 1010 ENABLES SELECT SELECT
T T T T T T T T TCS = TRICKLE CHARGER SELECT
| TCS TCS | 71CS TCS | DS | DS RS | RS | DS = DIODE SELECT
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT O RS = RESISTOR SELECT

TRICKLE CHARGE REGISTER

I°C Serial Data Bus

The DS1672 supports a bidirection4Clbus and data transmission protocol. A device that sends data
onto the bus is defined as a transmitter and a device receiving data as a.r€beidavice that controls

the message is called a master. The devices that are controlled bgstiee ane slaves. The bus must be
controlled by a master device that generates the serial clock (SCirplsdhe bus access, and generates
the START and STOP conditions. The DS1672 operates as a slave @@ hius IConnections to the bus

are made via the opairain I/O lines SDA and SCL. Within the bus specifications, adst@hmode
(100kHz maximum clock rate) and a fast mode (400kHz maximum clockase)efined. The DS1672
operates in both modes.

The following bus protocol has been defined (Figure 6):

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

= During data transfer, the data line must remain stable whenever theio®d& HIGH. Changes in
the data line while the clock line is high will bgerpreted as control signals.

Accordingly, the following bus conditions have been defined:

Busnot busy: Both data and clock lines remain HIGH.

Start datatransfer: A change in the state of the data line from high to low, while the tiloeks
high, defines a START condition.

Stop datatransfer: A change in the state of the data line from low to high, while the diloeks
high, defines a STOP condition.
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Data valid: The state of the data line represents valid data when, after a STARTiaigrte
data line is stable for the duration of the high period of the clodakighe data on the line must
be changed during the low period of the clock signal. There is ocle ldse per bit of data.

Each data transfer is initiated with a START cowdhitand terminated with a STOP condition.
The number of data bytes transferred between the START and the STOfdoenslinot limited,
and is determined by the master device. The information is transfeytedvise and each
receiver acknowledges with anth bit. Within the I°C bus specifications a standard mode
(100kHz clock rate) and a fast mode (400kHz clock rate) are defined.

Acknowledge: Each receiving device, when addressed, is obliged to generate an ackeowledg
after the reception of each byte. The master device must generate an aoitrputée that is
associated with this acknowledge bit.

A device that acknowledges must pull down the SDA line during the ackdg/iclock pulse in

such a way that the SDA line is stable LOW during the HIGH perfdde acknowledge related
clock pulse. Of course, setup and hold times must be taken into acdauaster must signal an
end of data to the slave by not generating an acknowledge bit oasthbyte that has been
clocked out of the slave. In this case, the slave must leave the dataGiHetdéiEnable the master
to generate the STOP condition.

Figures 7 and 8 detail how data transfer is accomplished ofCiteis. Depending upon the state of the
R/W bit, two types of data transfer are possible:

1) Data transfer from a master transmitter to a dave receiver. The first byte transmitted by the
master is the slave address. Next follows a number of data byieslave returns an acknowledge
bit after each received byte.

2) Data transfer from a dave transmitter to a master receiver. The first byte (the slave address) is
transmitted by the master. The slave then returns an acknowledgeitolbws a number of data
bytes transmitted by the slave to the master. The master returnsnamwkclge bit after all received
bytes other than the last byte. At the end of the last received byte, ackmatwledge” is returned.

The master device generates all of the serial clock pulses and the STARITOP conditions. A
transfer is ended with a STOP condition othwa repeated START condition. Since a repeated START
condition is also the beginning of the next serial transfer, the tiusotvbe released.

The DS1672 can operate in the following two modes:

1) Slave receiver mode (DS1672 write mode): Serial data and clock are received through SDA and
SCL. After each byte is received, an acknowledge bit is transmittedRB58Ad STOP conditions are
recognized as the beginning and end of a serial transfer. Address tiecogiperformed by
hardware after reception of the slave address and direction bit (Figdiee7glave address byte is the
first byte received after the START condition is generated by the mastersldave address byte
contains the -bit DS1672 address, which is 1101000, followed by the directiofRBY), which for
a write is a 0. After receiving and decoding the slave address bgtdD®1672 outputs an
acknowledge on the SDA line. After the DS1672 acknowledges the slave saddvaste bit, the
master transmits a word address to the DS1672. THisetithe register pointer on the DS16W&th
the DS1672 acknowledging the transfer. The master may then transmarzewxare bytes of data,
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DS1672
with the DS1672 acknowledging each byte received. The register pointenasdiment after each
byte is transferred. The master will generate a stop condition tontgatthe data write.

2) Slavetransmitter mode (DS1672 read mode): The first byte is received and handled as in the slave
receiver mode. However, in this mode, the direction bit wilicate that the transfer direction is
reversed. Serial data is transmitted on SDA by the DS1672 while thecdecia is input on SCL.
START and STOP conditions are recognized as the beginning and end of aiasesiar (Figure 8).
The slave address byte is the first byte received after the START ioardigenerated by the master.
The slave address byte contains theit7DS1672 address, which is 1101000, followed by the
direction bit (RW), which for a read is a 1. After receiving and decoding the slave adijtette
DS1672 outputs an acknowledge on the SDA line. The DS1672 then begiasstoit data starting
with the register address pointed to by the register pointer. If theeregisinter is not written to
before the initiation of a read mode the first address that is read lasthone stored in the register
pointer. The DS1672 must receive a “not acknowledge” to end a read.

Figure 6. Data Transfer on | *C Serial Bus

SDA / X
MSB
< slaveaddress ———————— > T

RIW acknowledgement
direction signal from receiver
bit

—

acknowledgement
signal from receiver

ACK

START
CONDITION

STOP CONDITION
OR

repeatedifmorebytes | REPEATED
re transferred START CONDITION

Figure 7. Data Write: Slave Receiver Mode

<RW>

<Slave Address> <Word Address (n)> <Data(n) <Data(n+1)> <Data(n+X)>

\ s \ 1101000 \ 0 \ A\ XOOXXXXX | AT XXXXXXXX \ A\ XXXXXXXX \ A\ XXXXXXXX \ A P\

S - START DATA TRANSFERRED
A - ACKNOWLEDGE (X+1 BYTES + ACKNOWLEDGE)
P - STOP

R/W - READ/WRITE OR DIRECTION BIT ADDRESS = DOH
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Figure 8. Data Read: Slave Transmitter Mode

<RW>

<Slave Address>

<Data(n)>

<Data(n+1)

<Data(n+2)>

<Data(n+X)>

\ s \ 1101000 \ 1 ‘A‘ XXXXXXXX | A

XXXXXXXX \ A‘ XXXXXXXX

A‘ XXXXXXXX \ A

P

S - START

A - ACKNOWLEDGE
P-STOP

A - NOT ACKNOWLEDGE
R

DATA TRANSFERRED
(X+1 BYTES + ACKNOWLEDGE); NOTE: LAST DATA BYTE IS
FOLLOWED BY A NOT ACKNOWLEDGE (A) SIGNAL)

/W - READ/WRITE OR DIRECTION BIT ADDRESS = D1H

THERMAL INFORMATION

PACKAGE THETA-JA THETA-JC

8 PDIP (300 mils) 110°C/W 40°C/W
8 SO (150 mils) 128.2CIW 36°C/IW
8 uSOP (3mm) 206.3C/W 42°CIW

PACKAGE INFORMATION

For the latest package outline information and land patterns (footprints), go to www.maxim-ic.com/packages. Note
that a “+”, “#”, or “-" in the package code indicates RoHS status only. Package drawings may show 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 (300 mils) P8+1 21-0043 —

8 SO (150 mils) S8+5 21-0041 90-0096

8 uSOP (3mm) Us+1 21-0036 90-0092
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