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SGM457

Low Power, Low Supply Voltage,
SOT Package, Digital Temperature Sensor

GENERAL DESCRIPTION

The SGM457 is a low power, low supply voltage, SOT
package, serial control interface and digital output
temperature sensor with an accuracy of +0.5°C in the
temperature range of -25°C to +85°C and +1°C in the
temperature range of -40°C to +125°C. The serial
two-wire interface supports SMBus, two-wire and 1’C
interface. Multiple device access instruction is used in
this serial bus, so multiple SGM457 devices (up to four)
can share one serial bus. The micro-controller will
communicate with these devices on the bus without
sending separate instructions which increases the
efficiency of software. In multiple hot points monitoring
systems such as computing platform, the design can be
realized by connecting one serial bus with multiple
temperature sensors. It also has an SMBus alert
function.

The SGM457 is ideal for extended temperature
measurement in a variety of communication, computer,
consumer, environmental, industrial, and instrumentation
applications.

The SGMA457 is available in a Green SOT-563-6
package and operates over an ambient temperature
range of -40°C to +125°C.

FEATURES

1.6V to 5.5V Supply Voltage Range

e Temperature Accuracy:

-25°C to +85°C: +0.5°C (TYP)

-40°C to +125°C: *1°C (TYP)

Operating Supply Current: 17uA (TYP)
Shutdown Mode Current: 0.5pA (TYP)
Resolution: 12 Bits

Serial Control Bus is Compatible with Two-Wire,
I’C and SMBus Interface

e Available in a Green SOT-563-6 Package

APPLICATIONS

Smart Phone

Temperature monitor in Computing Platform
Industrial Control

Temperature monitor in Power System

TYPICAL APPLICATION
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Figure 1. Typical Application Circuit
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SGM457

Low Power, Low Supply Voltage,

SOT Package, Digital Temperature Sensor

PACKAGE/ORDERING INFORMATION

MODEL PACKAGE TEISVI?’EECRIE\I'II'EUDRE ORDERING PACKAGE PACKING
DESCRIPTION NUMBER MARKING OPTION
RANGE
SGM457 SOT-563-6 -40°C to +125°C SGM457XKB6G/TR 00XX Tape and Reel, 5000

MARKING INFORMATION
NOTE: XX = Date Code.
YY X X

T— Date Code - Week
Date Code - Year
Serial Number

Green (RoHS & HSF): SG Micro Corp defines "Green" to mean Pb-Free (RoHS compatible) and free of halogen substances. If
you have additional comments or questions, please contact your SGMICRO representative directly.

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, Vec ..o 4V
Voltage at SCL, SDA and ADDO ™" .........cccoocc..... -0.5V to 4V
Voltage at ALERT ......coociiiiiiiiiciieen, (Vcc + 0.3V) and = 4V
Junction Temperature..........cccccveeiiiieeiiiiee e +150°C
Storage Temperature Range....................... -65°C to +150°C
Lead Temperature (Soldering, 10S).........cccvvveeeeeiinnnns +260°C
NOTE:

1. Input voltage rating applies to all SGM457 input voltages.

RECOMMENDED OPERATING CONDITIONS
Supply Voltage Range . 1.6V to 5.5V, 1.8V, 2.8V, 3.3V (TYP)
Operating Temperature Range.................... -40°C to +125°C

OVERSTRESS CAUTION

Stresses beyond those listed in Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to
absolute maximum rating conditions for extended periods
may affect reliability. Functional operation of the device at any
conditions beyond those indicated in the Recommended
Operating Conditions sectionis not implied.

ESD SENSITIVITY CAUTION

This integrated circuit can be damaged if ESD protections are
not considered carefully. SGMICRO recommends that all
integrated circuits be handled with appropriate precautions.
Failure to observe proper handling and installation procedures
can cause damage. ESD damage can range from subtle
performance degradation to complete device failure. Precision
integrated circuits may be more susceptible to damage
because even small parametric changes could cause the
device not to meet the published specifications.

DISCLAIMER

SG Micro Corp reserves the right to make any change in
circuit design, or specifications without prior notice.
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Low Power, Low Supply Voltage,
SGM457 SOT Package, Digital Temperature Sensor

PIN CONFIGURATION

(TOP VIEW)
[
scL [ 1 | 6 | sbA
GND [ 2 | | 5 |vee
ALERT [ 3 | 4 ] ADDO
SOT-563-6
PIN DESCRIPTION
PIN NAME 1/0 FUNCTION
1 SCL | Clock Input Pin. Open-drain output. Pull up a 5kQ resistor to VCC.
2 GND — Ground.
3 ALERT (0] Over-Temperature Alert Pin. Open-drain output. Pull up a 5kQ resistor to VCC.
4 ADDO | Address Selecting Pin. Connect it to VCC or ground.
5 VCC | Power Supply Pin.
6 SDA 110 Data Input/Output Pin. Open-drain output. Pull up a 5kQ resistor to VCC.

NOTE: I: Input; O: Output.

Slave Address of SGM457

The SGM457 has an address pin for correctly connecting up to four devices as shown in Table 1.

Table 1. Different Slave Addresses of Address Pin

Slave Address ADDO Pin Connection
1001000 Ground
1001001 VCC
1001010 SDA
1001011 SCL
@ SG Micro Corp JUNE 2022
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SGM457

Low Power, Low Supply Voltage,
SOT Package, Digital Temperature Sensor

FUNCTIONAL BLOCK DIAGRAM

ADDO [

VCC
[ 1
L
Temperature 12-Bit .
Sensor ADC Registers [

L

Logic Control and Serial Interface |
il SGM457
L
GND

Figure 2. Functional Block Diagram
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SGM457

Low Power, Low Supply Voltage,
SOT Package, Digital Temperature Sensor

ELECTRICAL CHARACTERISTICS

(Vec = 1.6V to 5.5V, typical values are at Ta = +25°C, unless otherwise noted.)

PARAMETER ‘ CONDITIONS MIN TYP MAX UNITS
Temperature Input
Range -40 +125 °C
Accuracy (Temperature Error) 25°C to +85%C *05 °C
-40°C to +125°C +1
vs. Supply 0.5 °C/IV
Resolution 0.0625 °C
Digital Input/Output
Input Capacitance 3 pF
Input Logic High (Vin) 0.7 x Ve \%
Input Logic Low (Vi) 0.3 x Vee \Y
Input Current (Iin) 0<Vn<5.5V 0.05 pA
Output Logic (Vo) SDA, ALERT, loL = 3mA 0.06 \Y
Resolution 12 Bits
Conversion Time 26 ms
CR1=0,CR0=0 0.25
Conversion Modes CRA\FCRO= 1 ! Conv/s
CR1 =1, CRO = 0 (default) 4
CR1=1,CRO =1 8
Timeout Time 30 ms
Power Supply
Operating Supply Range 1.6 5.5 Vv
Average Quiescent Current (lg) Serial bus inactive, CR1 =1, CRO = 0 (default) 17 uA
Shutdown Current (lsp) Serial bus inactive 0.5 pA
Temperature
Specified Range -40 +125 °C
Operating Range -55 +150 °C
@ SG Micro Corp JUNE 2022
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SGM457

Low Power, Low Supply Voltage,
SOT Package, Digital Temperature Sensor

SERIAL INTERFACE

Table 2. The First Byte after START (Address of Slave Device)

MSB LSB
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
1 0 0 1 0 A1 A0 RW
} Frame 1 } Frame 2 i
1 B 1 ol
scL ﬂ {J
SNV 9.0.0.0.0.0\NIIA00.0.0.0.0 G0N
.
YO AW ) =T o 2
START by Byte#1 Two-Wire Slave Address Byte ACK by Byte#2 Point Address Byte ACKby  STOP by
Master Device Device Master
} Frame 3 } Frame 4 —»{
e 1 9 1 9
< WU U LT
(Continued)
e ]
SDA
RNV 00000 Q00O DO OC
NV LN Y N\ )
START by Byte#3 Two-Wire Slave Address Byte ACK by Byte#4 Data Byte 1 from Device ACK by
Master Device Master
}4— Frame 5 r}
1 o 7
SCL
(Continued)
e ‘
SDA o
(Continued) Do
~ " L.
Byte#5 Data Byte 2 from Device ACKby  STOP by
Master Master
Figure 3. Register Read Word Format
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Low Power, Low Supply Voltage,
SGM457 SOT Package, Digital Temperature Sensor

SERIAL INTERFACE (continued)
} Frame 1 ‘} Frame 2 4’(

1 9 1 9

e LU T U T T
NNV 00,00 00N AOV00.0.00C

rrrrrrrrrrrrrr N v

START by Byte#1 Two-wire Slave Address Byte ACK by Byte#2 Point Address Byte ACK by
Master Device Device

}1— Frame 3 } Frame 4 }

1 9 1 9

ey LT ST LT

oy CPCOCHEDEDCreX )0 oo e oo oy Koo i

N T L N
Byte#3 Data Byte 1 to ACK by Byte#4 Data Byte 2 to ACKby  STOP by
SGM457 Register Device SGM457 Register Device Master

Figure 4. Register Write Word Format

ALERT

1 9 1 9

elmnnnnnnEnannEnnnn
FENP00000 0000000000 AN

N ———— 4

START by Byte#1 SMBus ALERT Response Address Byte ACK_ by Byte#2 Slave Address Byte NACK by  STOP by
Master Device Master Master

}4— Frame 1 \{4 Frame 2 —b{

Figure 5. Data Frame for SMBus Alert Response

NOTES:
1. R: read, W: write.
2. ACK: acknowledge, NACK: not acknowledge.
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SGM457

Low Power, Low Supply Voltage,

SOT Package, Digital Temperature Sensor

REGISTER DESCRIPTION

Pointer Register

Table 3. Pointer Register

MSB LSB
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0 0 0 0 0 0 P1 PO
Pointer Select Bits
Table 4. Register Pointers Selection:
POINTER VALUE P1 PO DESCRIPTION TYPE
0x00 0 Temperature Register R
0x01 1 Configuration Register R/W
0x02 1 0 TLow Register (Low-Side Threshold of Temperature Limit) R/W
0x03 1 1 Tuicn Register (High-Side Threshold of Temperature Limit) R/W
Temperature Register
Table 5. Byte 1 of Temperature Register
SMB LSB
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TD11 TD10 TD9 TD8 TD7 TD6 TD5 TD4
(TD12) (TD11) (TD10) (TD9) (TD8) (TD7) (TD6) (TD5)
Table 6. Byte 2 of Temperature Register
SMB LSB
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
TD3 TD2 TD1 TDO 0 0 0 0
(TD4) (TD3) (TD2) (TD1) (TDO) 0) 0) (1)

Table 7. 12-Bit Temperature Data Format

The resolution for the temp ADC in internal temperature mode

is 0.0625°C/count.

Table 8. 13-Bit Temperature Data Format
The resolution for the temp ADC in internal temperature mode
is 0.0625°C/count.

Temperature (°C) Digital Output (Binary) Hex Temperature (°C) Digital Output (Binary) Hex
+128 011111111111 7FF +150 0100101100000 0960
+127.9375 011111111111 7FF +128 0100000000000 0800
+100 011001000000 640 +127.9375 0011111111111 07FF
+80 010100000000 500 +100 0011001000000 0640
+75 010010110000 4B0 +80 0010100000000 0500
+50 001100100000 320 +75 0010010110000 04B0
+25 000110010000 190 +50 0001100100000 0320
0.25 000000000100 004 +25 0000110010000 0190
0 000000000000 000 +0.25 0000000000100 0004
-0.25 111111111100 FFC 0 0000000000000 0000
25 111001110000 E70 -0.25 1111111111100 1FFC
55 110010010000 c90 -25 1111001110000 1E70
-55 1110010010000 1C90
@ SG Micro Corp JUNE 2022
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Low Power, Low Supply Voltage,

SGM457 SOT Package, Digital Temperature Sensor

REGISTER DESCRIPTION (continued)

Configuration Register
Table 9. Byte 1 of Configuration Register

SMB LSB
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
oS R1 RO F1 FO POL ™ SD
(0) M (1) (0) (0) (0) (0) (0)
Table 10. Byte 2 of Configuration Register
SMB LSB
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
CR1 CRO AL EM 0 0 0 0
Q) (0) (1) (0) (0) (0) (0) (0)
T|-||G|-| Register
Table 11. Byte 1 Tuicn Register
SMB LSB
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
HD11 HD10 HD9 HD8 HD7 HD6 HD5 HD4
(HD12) (HD11) (HD10) (HD9) (HD8) (HD7) (HD®) (HD5)
Table 12. Byte 2 TuicH Register
SMB LSB
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
HD3 HD2 HD1 HDO 0 0 0 0
(HD4) (HD3) (HD2) (HD1) (HDO) (0) (0) (1)
TLow Registers
Table 13. Byte 1 T .ow Register
SMB LSB
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
LD11 LD10 LD9 LD8 LD7 LD6 LD5 LD4
(LD12) (LD11) (LD10) (LD9) (LD8) (LD7) (LD6) (LD5)
Table 14. Byte 2 T, ow Register
SMB LSB
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
LD3 LD2 LD1 LDO 0 0 0 0
(LD4) (LD3) (LD2) (LD1) (LDO) (0) (0) ()
€ PP G Nicro Corp JUNE 2022
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS

SOT-563-6
D
.
[ O[]
i
El E -H *}— —
O
R LT L) L
L
: T
0.50
/ \ ! —jlos0]i=-
pem=it o R
Al ! !
I
”7‘\6 \ 7,7&7_ | 1.35
—oss |
e FIEH:
\A“/e c
RECOMMENDED LAND PATTERN (Unit: mm)
Dimensions Dimensions
Symbol In Millimeters In Inches
MIN MAX MIN MAX
A 0.525 0.600 0.021 0.024
Al 0.000 0.050 0.000 0.002
b 0.170 0.270 0.007 0.011
0.090 0.180 0.004 0.007
1.500 1.700 0.059 0.067
E 1.100 1.300 0.043 0.051
El 1.500 1.700 0.059 0.067
0.450 0.550 0.018 0.022
L 0.100 0.300 0.004 0.012
L1 0.200 0.400 0.008 0.016
0 9° REF 9° REF
NOTES:

1. Body dimensions do not include mode flash or protrusion.
2. This drawing is subject to change without notice.
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PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

Reel Diameter

Reel Width (W1) -

P2+

TAPE DIMENSIONS

N Y, Ny Y,
Q1 Q2 Q1 Q2 Q1 Q2
Q3 /04 Q3 Q4 Q3 /Q4

i

P1

m=mmp- DIRECTION OF FEED

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF TAPE AND REEL

~—— A0 —

s

Reel Width

Packade Tvbe Reel W1 A0 BO KO PO P1 P2 w Pin1
ge Typ Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant

SOT-563-6 7" 9.5 1.78 1.78 0.69 4.0 4.0 2.0 8.0 Q3
€ Y 56 Micro Corp TX10000.000
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PACKAGE INFORMATION

CARTON BOX DIMENSIONS

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF CARTON BOX

Reel Type L(enr:rg:]t)h ‘?TITI‘(::")] '}Iri:?nr;t Pizza/Carton
7" (Option) 368 227 224 8
(=]
=]
7" 442 410 224 18 g
€ Y 56 Micro Corp TX20000.000

sGmicRO WWW.sg-micro.com



	GENERAL DESCRIPTION
	FEATURES
	APPLICATIONS
	TYPICAL APPLICATION
	PACKAGE/ORDERING INFORMATION
	ABSOLUTE MAXIMUM RATINGS
	RECOMMENDED OPERATING CONDITIONS
	PIN CONFIGURATION
	PIN DESCRIPTION
	Slave Address of SGM457
	FUNCTIONAL BLOCK DIAGRAM
	ELECTRICAL CHARACTERISTICS
	SERIAL INTERFACE
	REGISTER DESCRIPTION
	Pointer Register
	Temperature Register
	Configuration Register
	THIGH Register
	TLOW Registers


