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Global Mixed-mode Technology

G/56A

High Accuracy Digital Temperature Sensor and
Thermal Watchdog with Two-Wire Interface

Features General Description
m SMBus interface The G756A is a temperature sensor, analog-to-digital
m Hardware Power-on Setting & Programmable converter, and digital over- temperature detector with

over temperature limit SMBus interface. The host can query the G756A at
] _Separate open-drain output pin operates as any time to read temperature.

interrupt or comparator at output
m Register readback capabilit iy .
] Posver up defaults ermit)/stand-anne opera- Key SpeC|f|cat|ons

tion as thermostat m Supply Voltage 1.6V to 3.6V
m Shutdown mode to minimize power consump- = Supply Current at +V;=1.8V, 0.25 Conv/s

tion 8.5 PA (typ)

15pA (max)
Applications shutdown  6pA (max)
m System Thermal Management m Temperature Accuracy
m Personal Computers -10°C to 100°C, +Vs=1.8V +2°C (max)
m Office Electronics -40°C to 125°C, +Vs=1.8V +3°C (max)
m Electronic Test Equipment
Ordering Information
ORDER PACKAGE
NUMBER MARKING (Green)
G756ATR1G SOT-563

Note: TR: SOT-563

1: Bonding Code
G: Tape & Reel
Green : Lead Free / Halogen Free.

Pin Configuration

G756A
smecLk [ 1 ] © [ 6 | SMBDATA
GND [ 2 ] +Vs
ALERT [ 3] ADDO
SOT-563

Typical Application Circuit

O Supply Vdtage

Supply Bypass
Capacitor
Pullup Resistors I 0.0LF
5kQ
G756A J
Two-Wire 1 6
Host Controller SMBCLK SMBDATA
J_—Z GND +vs2
3 ALERT ADDO L_L
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Absolute Maximum Ratings

+VstoGND.. . ... ..o -0.3V to +4V
SMBCLK, SMBDAT.,toGND. . .. ........ -0.3V to +4V
SMBDATA Current. . . ............ -1mA to +50mA
ESD Protection (human body model). . .......2000V
Thermal Resistance Junction to Ambient, (8;4)
SOT-563 ... ... TBD°C/W
Continuous Power Dissipation (T,= +25°C)

SOT-563. ... TBDW

Thermal Resistance Junction to Case, (B;c)

SOT-563. . . ot TBD°C/W
Operating Temperature Range . . . .. -55°C to +125°C
Junction Temperature. . . ................ +150°C
Storage temperature Range. . . .. .. -60°C to +150°C
Reflow Temperature (soldering,10sec) .. ..... +260°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are
stress ratings only, and functional operation of the device at these or any other conditions beyond those indicated in the opera-
tional sections of the specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may

affect device reliability.

Temperature-to-Digital Converter Characteristics
Unless otherwise noted, these specifications apply for +Vs=+1.8V Vdc. Boldface limits apply for To=T,=Tyy to

Tuax; all other limits T,=T,= +25°C, unless otherwise noted.

PARAMETER CONDITIONS TYPICAL LIMITS UNITS
Ta=-10°C to +100°C, +Vs=1.8V +0.5 +2
Accuracy °Cc
Ta=-40°C to +125°C, +Vs=1.8V +1 +3
v.s. Supply +0.2 +0.5 °CIV
Resolution 12 Bits
CR1=0,CRO=0 0.25 Conv/s
CR1=0,CR0=1 1 Conv/s
Conversion mode CR1 =1, CRO = 0 (default) 4 Conv/s
CR1=1,CR0O=1 8 Conv/s
. Serial Bus Inactive, +Vs=1.8V
Average Quiescent Current CR1=1,CRO=0 17.5 25 HA
Serial Bus Inactive, +Vs = 1.8V 8.5 15 PA
Serial Bus Active, 15 UA
Quiescent Current SMBCLK Frequency = 400kHz
Serial Bus Active, 45 uA
SMBCLK Frequency = 2.85MHz
Serial Bus Inactive, +Vs = 1.8V 3.5 6 HA
Serial Bus Active, 14 uA
Shutdown Current SMBCLK Frequency = 400kHz
Serial Bus Active, 44 uA
SMBCLK Frequency = 2.85MHz
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Pin Description

PIN LABEL FUNCTION TYPICAL CONNECTION
1 SMBCLK Serial clock. From Controller
2 GND Ground Ground
3 ALERT Overtemperature alert. Open-drain output; requires a pullup resistor  [Pull up to +Vs
Connect to GND or +Vs or SMBCLK
4 ADDO Address select. or SMBDATA
5 +Vs Supply voltage, DC Voltage
6 SMBDATA [Serial data. Open-drain output; requires a pullup resistor. From Controller

Block Diagram

+Vs

12-Bit Analog-to-Digital |«
Converter

1

Silicon
Bandgap
Temperature
Sensor

Configuration
Register

A

\4 Y

Tos Set Point

Register
A A
Pointer
Register
A
Y Y

\ 4

Two-Wire Interface

Temperature
Threshold
N
Set Point > ALERT
Comparator
Reset
A
Slave Id
Compare ADDO
A
Y
< » SMBDATA
< SMBCLK
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Logic Electrical Characteristics

Digital DC Characteristics

Unless otherwise noted, these specifications apply for +Vs=+3.3 Vdc. Boldface limits apply for Ta=T;=Tyn to
Twmax; all other limits T,=T,=+25°C, unless otherwise noted.

SYMBOL PARAMETER CONDITIONS TYPICAL LIMITS UNITS
. +Vsx 0.7 V (min)
Vin @) Logical “1” Input Voltage

+Vs + 0.5 V (max)
Vin ) Logical “0” Input Voltage 0.5 V (min)
+Vsx0.3 V (max)

In @) Logical “1” Intput Current |Vn=3.3V 0.005 1.0 MA

I (0) Logical “"0” Intput Current  |Vin=0V -0.005 -1.0 MA

Cin All Digital Inputs 20 pF
VoL Low Level Output Voltage |loi=2mA 0.4 V (max)

SMBus Digital Switching Characteristics
Unless otherwise noted, these specifications apply for +Vs = +3.3 Vdc and C, (load capacitance) on output lines =
80pF unless otherwise specified. Boldface limits apply for T4 = T = Ty to Tyax; all other limits T, = T; = +25°C,

unless otherwise noted.

FAST MODE  |HIGH-SPEED MODE

PARAMETER CONDITIONS MIN TTYP TMAX | MIN 1TYP I MAX UNITS
SMBus Clock Frequency 0.001( --- 0.4 [ 0.001 | --- [ 285 ]| MHz
SMBus Timeout SMBCLK time for interface reset 30 30 ms
SMBCLK Clock Low Time tLow , 10% to 10% points 1300 | --- 210 ns
SMBCLK Clock High Time thicH , 90% to 90% points 600 | --- 60 ns
iil\r:lqius Start-Condition Setup 600 | - 160 ns
:gi?é;gﬁ;a:?emp e |tsu: s7a,90% to 90% points 600 | — | — | 160 | — | — | ns
SMBus Start-Condition Hold thp: sta, 10% of SMBDATA to 90% of 600 | - 160 ns
Time SMBCLK
SMBus Stop-Condition Setup  |tsp: sto, 90% of SMBCLK to 10% of
Time SMBDATA il e e e
SMBus Data Valid to SMBCLK  |tsu: pat, 10% or 90% of SMBDATA to 10% of
Rising-Edge Time SMBCLK 100 — | — | 25 | — | 105 | ns
SMBus Data-Hold Time tHD : DAT 100 | --- | 900 25 ns
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tLOW tHIGH
< <

SMBCLK /L /S S\

SMBDATA / XN\ X N\
> - <> >
tousta tosTa tsuonr Yio:oat tsusto  teur

Figure 1. SMBus Write Timing Diagram
A = start condition H = LSB of data clocked into slave
B = MSB of address clocked into slave | = slave pulls SMBDATA line low
C = LSB of address clocked into slave J = acknowledge clocked into master
D = R/W bit clocked into slave K = acknowledge clocked pulse
E = slave pulls SMBDATA line low L = stop condition data executed by slave
F = acknowledge bit clocked into master M = new start condition

G = MSB of data clocked into slave

svecLk /I N/ N\ _/

swepata | \_/ X I

<«—bie H i i < g >
<4+—r< o H FI < P »

tsu:sta thoista tsupar SU:STO

Figure 2. SMBus Read Timing Diagram

A = start condition G = MSB of data clocked into master
B = MSB of address clocked into slave H = LSB of data clocked into master
C = LSB of address clocked into slave I = acknowledge clocked pulse

D =R/W bit clocked into slave J = stop condition

E = slave pulls SMBDATA line low K= new start condition

F =acknowledge bit clocked into master
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Functional Description

The G756 temperature sensor incorporates a band-gap
type temperature sensor and 12-bit ADC (Analog-
to-Digital Converter). The temperature data output of the
G756 is available at all times via the SMBus. If a con-
version is in progress, it will be stopped and restarted
after the read. A digital comparator is also incorporated
that compares a series of readings, the number of which
is user-selectable, to user-programmable setpoint.

SMBus Digital Interface

From a software perspective, the G756A appears as a
set of word-wide registers that contain temperature
data, alarm threshold values, or control bits, A stand-
ard SMBus 2-wire serial interface is used to read
temperature data and write control bits and alarm
threshold data.

Each A/D channel within the device responds to the
same SMBus slave address for normal reads and
writes.

Serial Bus Address

slave address byte consists of seven address bits, and
a direction bit indicating the intent of executing a read
or write operation. The G756A features an address pin
to allow up to four devices to be addressed on a single
bus. Table 1 describes the pin logic levels used to
properly connect up to four devices

Table 1. Address Pin and Slave Addresses

Device Two-Wire Address AO Pin Connection
1001000 Ground
1001001 +Vs
1001010 SMBDATA
1001011 SMBCLK

Writing/Reading Operation

Accessing a particular register on the G756A is ac-
complished by writing the appropriate value to the
Pointer Register. The value for the Pointer Register is
the first byte transferred after the slave address byte
with the R/W bit low. Every write operation to the
G756A requires a value for the Pointer Register (see
Figure 4).

When reading from the G756A, the last value stored in
the Pointer Register by a write operation is used to
determine which register is read by a read operation.
To change the register pointer for a read operation, a
new value must be written to the Pointer Register. This
action is accomplished by issuing a slave address
byte with the R/W bit low, followed by the Pointer
Register byte. No additional data are required. The
master can then generate a START condition and
send the slave address byte with the R/W bit high
to initiate the read command. See Figure 5 for details
of this sequence. If repeated reads from the same
register are desired, it is not necessary to continually

send the Pointer Register bytes; the G756A remem-
bers the Pointer Register value until it is changed by
the next write operation, or the G756A is reset.

Slave Mode Operations

The G756A can operate as a slave receiver or slave
transmitter. As a slave device, the G756A never drives
the SMBCLK line.

Slave Receiver Mode
The first byte transmitted by the master is the slave

address, with the R/W bit low. The G756A then
acknowledges reception of a valid address. The next
byte transmitted by the master is the Pointer Register.
The G756A then acknowledges reception of the
Pointer Register byte. The next byte is written to the
register addressed by the Pointer Register. The
G756A acknowledges reception of the data byte. The
master can terminate data transfer by generating a
START or STOP condition.

Slave Transmitter Mode
The first byte transmitted by the master is the slave

address, with the R/W bit high. The slave acknowl-
edges reception of a valid slave address. The next
byte is transmitted by the slave of the register indicat-
ed by the Pointer Register. The master acknowledges
reception of the data byte. The master can terminate
data transfer by generating a Not-Acknowledge on
reception of the data byte, or generating a START or
STOP condition.

General Call

The G756A responds to a two-wire General Call ad-
dress (0000000) if the eighth bit is '0. The device
acknowledges the General Call address and responds
to commands in the second byte. If the second byte is
00000110, the G756A internal registers are reset to
power-up values. The G756A does not support the
General Address acquire command.

High-Speed (Hs) Mode

In order for the two-wire bus to operate at frequencies
above 400kHz, the master device must issue an
Hs-mode master code (00001xxx) as the first byte after
a START condition to switch the bus to high-speed op-
eration. The G756A does not acknowledge this byte,
but switches its input filters on SMBDATA and
SMBCLK and its output filters on SMBDATA to oper-
ate in Hs-mode, allowing transfers at up to 2.85MHz.
After the Hs-mode master code has been issued, the
master transmits a START condition followed by a
two-wire slave address to initiate a data transfer oper-
ation. The bus continues to operate in Hs-mode until a
STOP condition occurs on the bus. Upon receiving the
STOP condition, the G756A switches the input and
output filters back to the default fast-mode operation.

Ver:0.1
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Timeout Function

The G756A resets the serial interface if a SM BUS
command continues over 30ms(typ). The G756A re-
leases the bus if it is pulled low and waits for a START
condition. To avoid activating the timeout function, it is
necessary to maintain a communication speed of at
least 1kHz for SMBCLK operating frequency.

SMBus Alert Function

The G756A device supports the SMBus alert function.
When the G756A device operates in Interrupt Mode
(TM=1), the ALERT pin can be connected as an
SMBus alert signal. When a master senses that an
ALERT condition is present on the ALERT line, the
master sends an SMBus alert command (0001 1001)
to the bus. If the ALERT pin is active, the device
acknowledges the SMBus alert command and re-
sponds by returning the slave address on the
SMBDATA line. The eighth bit (LSB) of the slave ad-
dress byte indicates if the ALERT condition was
caused by the temperature exceeding Tygy Or falling
below T ow. For POL=0, the LSB is low if the temper-
ature is greater than or equal to Tygy; this bit is high if
the temperature is less than T ow. The polarity of this
bit is inverted if POL=1. See Figure 6 for details of this
sequence. If multiple devices on the bus respond to
the SMBus alert command, arbitration during the slave
address portion of the SMBus alert command deter-
mines which device clears the ALERT status. The de-
vice with the lowest twowire address wins the arbitra-
tion. If the G756A device wins the arbitration, its
ALERT pin inactivates at the completion of the SMBus
alert command. If the G756A device loses the arbitra-
tion, its ALERT pin remains active

Extended Mode (EM)

The Extended-Mode bit configures the device for
Normal mode operation (EM=0) or Extended mode
operation (EM=1). In Normal mode, the Temperature
Register and high- and low-limit registers use a 12-bit
data format. Normal mode is used to make the G756A
device compatible with the G756A device. Extended
mode (EM=1) allows measurement of temperatures
above 128°C by configuring the Temperature Register,
and high- and low-limit registers for 13-bit data format.
See Table 2, Table 3 for detail.

@
Table 2. 12-Bit Temperature Data Format

Table 3. 13-Bit Temperature Data Format

Temp(oe;ture Digital Output (BINARY) | HEX
150 0 1001 0110 0000 0960
128 0 1000 0000 0000 0800

127.9375 0011111111111 07FF
100 0 0110 0100 0000 0640
25 0 0001 1001 0000 0190

0.25 0 0000 0000 0100 0004
0 0 0000 0000 0000 0000
0.25 11111 1111 1100 1FFC
=25 11110 0111 0000 1E70
55 11100 1001 0000 1C90

Thermostat Mode (TM)
The thermostat-mode bit indicates to the device
whether to operate in comparator mode (TM=0) or
Interrupt mode (TM=1).

Comparator Mode (TM=0)

In Comparator mode (TM=0), the Alert pin is activated
when the temperature equals or exceeds the value in
the Tien register and it remains active until the tem-
perature falls below the value in the T ow, register. For
more information on the comparator mode, see the
High- and Low-Limit Registers section.

Interrupt Mode (TM=1)

In Interrupt mode (TM=1), the Alert pin is activated
when the temperature exceeds Tyygn) Or goes below
Twow) registers. The Alert pin is cleared when the host
controller reads the temperature register. For more
information on the interrupt mode, see the High- and
Low-Limit Registers section.

Table 4. Pointer Addresses

P1 PO REGISTER

0 0 Temperature Register (Read Only)
0 1 Configuration Register (Read/Write)
1 0 TLow Register (Read/Write)

1 1 THIGH Register (Read/Write)

Temperature Register

The Temperature Register of the G756A is configured
as a 12-bit, read-only register (Configuration Register
EM bit=0, see the Extended Mode section), or as a
13-bit, read-only register (Configuration Register EM
bit=1) that stores the output of the most recent con-
version. Two bytes must be read to obtain data, and
are described in Table 5 and Table 6. Note that byte 1
is the most significant byte, followed by byte 2, the
least significant byte. The first 12 bits (13 bits in Ex-
tended mode) are used to indicate temperature. The
least significant byte does not have to be read if that
information is not needed.

Temperature (°C) | Digital Output (BINARY) [ HEX
127.9375 0111 1111 1111 7FF
100 0110 0100 0000 640
25 0001 1001 0000 190
0.25 0000 0000 0100 004
0 0000 0000 0000 000
—0.25 11111111 1100 FFC
—25 1110 0111 0000 E70
—55 1100 1001 0000 C90
Ver:0.1
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1)
Table 5. Byte 1 of Temperature Register

D7 D6 D5 D4 | D3 | D2 | D1 | DO
T11 T10 T9 T8 T7 T6 T5 T4
(T12) | (T11) | (T10) [ (T9) [ (T8) | (T7) | (T6) | (T5)

@
Table 6. Byte 2 of Temperature Register

D7 | D6 | D5 | D4 | b3 [ D2 | D1 | DO
T3 [ T2 | T1 | TO | © 0 0 0
4 1 @3 1@ | dTY | T ] © | © | 1)

(1) Extended mode 13-bit configuration shown in parenthesis.

Configuration Register

The Configuration Register is a 16-bit read/write reg-
ister used to store bits that control the operational
modes of the temperature sensor. Read/write opera-
tions are performed MSB first. Table 7 and Table 8 list
the format and the power-up or reset value of the con-
figuration register. For compatibility, Table 7 and Table
8 correspond to the configuration register in the
G756A device. All registers are updated byte by byte.

Table 7. Byte 1 of Configuration and Power-Up or
Reset Format

D7 D6 D5 D4 D3 D2 D1 DO
(O] R1 RO F1 FO [ POL [ TM SD
0 1 1 0 0 0 0 0

Table 8. Byte 2 of Configuration and Power-Up or
Reset Format

D7 D6 D5 D4 D3 D2 D1 DO
CR1 | CRO | AL EM 0 0 0 0
1 0 1 0 0 0 0 0

Shutdown Mode (SD)

The Shutdown-mode bit saves maximum power by
shutting down all device circuitry other than the serial
interface, reducing current consumption to typically
less than 6pA. Shutdown mode enables when the SD
bit is 1; the device shuts down when current conver-
sion is completed. When SD is equal to 0, the device
maintains a continuous conversion state

Thermostat Mode (TM)

The Thermostat mode bit indicates to the device wheth-
er to operate in Comparator mode (TM=0) or Interrupt
mode (TM=1). For more information on comparator and
interrupt modes, see the High- and Low-Limit Registers
section.

Polarity (POL)

The polarity bit allows the user to adjust the polarity of
the ALERT pin output. If the POL bit is set to 0 (de-
fault), the ALERT pin becomes active low . When the
POL bit is set to 1, the ALERT pin becomes active
high and the state of the ALERT pin is inverted. The
operation of the ALERT pin in various modes is shown
in Figure 3.

[}
]
[}
ﬂ
Measured f\

Temperature /

Y

Tiow

./

\\/L/ !

4¢:ff

Device ALERT PIN
(Comparator Mode)
POL=0

Device ALERT PIN
(Interrupt Mode)
POL =0

—-

|

Device ALERT PIN
(Comparator Mode)
POL=1

Device ALERT PIN
(Interrupt Mode)
POL=1

B DN I
|

S
e

Py
0]
]
Q

Read Read

0]

Time

Figure 3. Output Transfer Function Diagrams

Fault Queue (F1/F0)

A fault condition exists when the measured tempera-
ture exceeds the user-defined limits set in the Tyen
and T, ow registers. Additionally, the number of fault
conditions required to generate an alert may be pro-
grammed using the fault queue. The fault queue is
provided to prevent a false alert as a result of envi-
ronmental noise. The fault queue requires consecutive
fault measurements in order to trigger the alert func-
tion. Table 9 defines the number of measured faults
that may be programmed to trigger an alert condition
in the device. For Ty and Toow register format and
byte order, see the High- and Low-Limit Registers sec-
tion.

Table 9. Fault Settings

F1 FO CONSECUTIVE FAULTS
0 0 1
0 1 2
1 0 4
1 1 6

One-Shot (OS)

When the device is in Shutdown Mode, writing a 1 to
the OS bit starts a single temperature conversion.
During the conversion, the OS bit reads '0'. The device
returns to the shutdown state at the completion of the
single conversion. For more information on the one-shot
conversion mode, see the One-Shot/Conversion Ready
(OS) section.

EM Bit

The Extended-Mode bit configures the device for
Normal Mode operation (EM=0) or Extended Mode
operation (EM=1). In normal mode, the temperature
register, high-limit register, and low-limit register use a
12-bit data format. For more information on the ex-
tended mode, see the Extended Mode (EM) section.
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Alert (AL Bit)

The AL bit is a read-only function. Reading the AL bit
provides information about the comparator mode status.
The state of the POL bit inverts the polarity of data re-
turned from the AL bit. When the POL bit equals 0, the
AL bit reads as 1 until the temperature equals or ex-
ceeds Ty for the programmed number of consecu-
tive faults, causing the AL bit to read as 0. The AL bit
continues to read as 0 until the temperature falls below
Twow, for the programmed number of consecutive faults,
when it again reads as 1. The status of the TM bit does
not affect the status of the AL bit..

Conversion Rate

The conversion rate bits, CR1and CRO located in the
Configuration Register, configure the G756A for con-
version rates of 8Hz, 4Hz (default), 1Hz, or 0.25Hz.
The G756A has a typical conversion time of 26ms. To
achieve different conversion rates, the G756A per-
forms a single conversion and then powers down and
waits for the appropriate delay set by CR1 and CRO.
Table 10 shows the settings for CR1 and CRO.

Table 10. Conversion Rate Settings

CR1 CRO CONVERSION RATE
0 0 0.25Hz
0 1 1Hz
1 0 4Hz (default)
1 1 8Hz

High- and Low-Limit Registers

The temperature limits are stored in the T ow, and
T registers in the same format as the temperature
result, and their values are compared to the tempera-
ture result on every conversion. The outcome of the
comparison drives the behavior of the ALERT pin,
which operates as a comparator output or an interrupt,
and is set by the TM bit in the configuration register.

In Comparator mode (TM=0), the ALERT pin becomes
active when the temperature equals or exceeds the
value in Tyey and generates a consecutive number of
faults according to fault bits F1 and FO. The ALERT
pin remains active until the temperature falls below the
indicated T, o value for the same number of faults.

In Interrupt mode (TM=1), the ALERT pin becomes ac-
tive when the temperature equals or exceeds the value
in Ty ey for a consecutive number of fault conditions (as
shown in Table 9). The ALERT pin remains active until
a read operation of any register occurs, or the device
successfully responds to the SMBus Alert Response
address. The ALERT pin will also be cleared if the de-
vice is placed in Shutdown mode. Once the ALERT pin
is cleared, it becomes active again only when tempera-
ture falls below T ow, and remains active until cleared
by a read operation of any register or a successful re-
sponse to the SMBus Alert Response address. Once
the ALERT pin is cleared, the above cycle repeats, with

the ALERT pin becoming active when the temperature
equals or exceeds Tyen. The ALERT pin can also be
cleared by resetting the device with the General Call
Reset command. This action also clears the state of the
internal registers in the device, returning the device to
Comparator mode (TM=0).

Both operational modes are represented in Figure 1.
Table 11 through Table 14 describe the format for the
Thicn and T ow registers. Note that the most significant
byte is sent first, followed by the least significant byte.
Power-up reset values for Tyegy and T ow are: Then =
+80°C and T ow = +75°C. The format of the data for
Thich and Tow is the same as for the Temperature
Register.

1)
Table 11. Byte 1 Temperature Register HIGH

D7 D6 D5 D4 | D3 | D2 | D1 | DO

H1l H10 H9 H8 H7 H6 H5 H4

(H12) | (H11) | (H10) | (H9) [ (H8) | (H7) | (H6) | (H5)

(1) Extended mode 13-bit configuration shown in pa-
renthesis.

Table 12. Byte 2 Temperature Register HIGH

D7 D6 D5 D4 D3 D2 D1 DO

H3 H2 H1 HO 0 0 0 0

(HH) | HY) | HY | HY | HO) ] O | O | (O

@
Table 13. Byte 1 Temperature Register LOW

D7 D6 D5 D4 | D3 | D2 | D1 | DO

L11 L10 L9 L8 L7 L6 L5 L4

w2 | w1y | o) | w9 | ws) | w7 | we) | 5)

Table 14. Byte 2 Temperature Register LOW

D7 D6 | D5 | D4 | D3 | D2 D1 DO

L3 L2 L1 LO 0 0 0 0

(9 | (3 | (2 ] (Y [ (0 ] @ | ©O | 0

Bus Overview

The device that initiates the transfer is called a master,
and the devices controlled by the master are slaves.
The bus must be controlled by a master device that
generates the serial clock (SMBCLK), controls the bus
access, and generates the START and STOP condi-
tions.

To address a specific device, a START condition is
initiated, indicated by pulling the data line (SMBDATA)
from a high to low logic level while SMBCLK is high.
All slaves on the bus shift in the slave address byte on
the rising edge of the clock, with the last bit indicating
whether a read or write operation is intended. During
the ninth clock pulse, the slave being addressed re-
sponds to the master by generating an Acknowledge
and pulling SMBDATA low.
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Data transfer is then initiated and sent over eight clock
pulses followed by an Acknowledge Bit. During data
transfer, SMBDATA must remain stable while
SMBCLK is high, because any change in SMBDATA

while SMBCLK is high is interpreted as a START or
STOP signal.

Once all data have been transferred, the master gen-

erates a STOP condition indicated by pulling
SMBDATA from low to high , while SMBCLK is high.

1 9

| G756A

The G756A operates as a slave device only on the
two-wire bus and SMBus. Connections to the bus are
made via the open-drain I/O lines SMBDATA and
SMBCLK. The SMBDATA and SMBCLK pins feature
integrated spike suppression filters and Schmitt trig-
gers to minimize the effects of input spikes and bus
noise. The G756A Supports the transmission protocol
for both fast (1kHz to 400kHz) and high-speed (1kHz
to 2.85MHz) modes. All data bytes are transmitted
MSB first.
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SMBCLK .

[

[

[
1

SMBDATA\_/\

L A I A R B
L T A A I N
[ | [
' ] ]

1

| I | 11

| | 11

] L I | 11

1} 1} n n

0 0 /_\o ALOXA0YN\ RIW

XD/ XN

Start By ACK By
Master Device
|<7 Frame 1 Two-Wire Slave Address Byte I
1 9
SMBCLK
(Continued)
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIE
[ [ 0
1 [ 0
[
SMBDATA
(Continued)
ACK By
Device

|—— Frame 3 Data Byte 1

[

1 T O O O O O A I A R B
U
e !

[
[
[
[

ACK By
Device

Frame 4 Data Byte 2 4—|

Stop By
Master

NOTE: (1) The value of A0 and Al are determined by the ADDO pin

Figure 4. Two-Wire Timing Diagram for Write Word Format
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Global Mixed-mode Technology

SMBCLK ...
Il I
I
| I ]
e — 0
SMBDATA ALK AON RIW /\ o 0o 0 0o o0 o0 /

Start By ACK By ACK By Stop By
Master Device Device Master
|<7 Frame 1 Two-Wire Slave Address Byte I Frame 2 Pointer Register Byte
1 9 1 9
SMBCLK
(Continued) T

SMBDATA
(Continued) ¢
Start By ACK By From ACK By
Master Device Device Master®
|<7 Frame 3 Two-Wire Slave Address Byte 4—|<— Frame 4 Data Byte 1 Read Register——l
1 9
SMBCLK
(Continued)
N A e |
I [
A T N N I I A O A |
SMBDATA \ !
(Continued)
From ACK By  Stop By
Device Master®  Master

|<— Frame 5 Data Byte 2 Read Register—>|

NOTE: (1) The value of A0 and Al are determined by the ADDO pin
(2) Master should leave SDA high to terminate a single-byte read operation.
(3) Master should leave SDA high to terminate a two-byte read operation.

Figure 5. Two-Wire Timing Diagram for Read Word Format

ALERT /

1 9 1 9

SMBCLK

SMBDATA 0 0 0

Start By ACK By From NACK By Stop By
Master Device Device Master Master

|<— Frame 1 SMBus ALERT Response Address Byte ——|<— Frame 2 Slave Address From Device —’I

NOTE: (1) The value of A0 and Al are determined by the ADDO pin

Figure 6. Timing Diagram for SMBus Alert

Ver:0.1 TEL: 886-3-5788833
May 11, 2022 http://iww.gmt.com.tw

11



BUEITEHSZ

Global Mixed-mode Technology

G/56A

Package Information

O

E1

L1
[ 1
I
(8]
SOT-563 Package
DIMENSION IN MM DIMENSION IN INCH
Symbol

MIN. NOM. MAX. MIN. NOM. MAX.
A 0.525 --- 0.600 0.021 --- 0.024
A1 0.00 - 0.05 0.000 - 0.002

e 0.500 BSC 0.0197 BSC
c 0.090 --- 0.180 0.004 --- 0.007
D 1.500 1,600 1,700 0.059 0.063 0.067
b 0.170 0.220 0.270 0.007 0.009 0.011
E1 1.100 1.200 1.300 0.043 0.047 0.051
E 1.500 1,600 1,700 0.059 0.063 0.067
L 0.100 0.200 0.300 0.004 0.008 0.012
L1 0.200 0.300 0.400 0.008 0.012 0.016

Taping Specification
PACKAGE Q'TY/REEL
[ SOT-563 3,000 ea

N
Feed Direction

GMT Inc. does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and GMT Inc. reserves the right at any time without notice to change said circuitry and specifications.
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