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ABSOLUTE MAXIMUM RATINGS
All Voltages Are Referenced to GND

N ittt ettt ettt eaa -0.3V to +6.0V
Voltage 0N 12VIN .eeeeeiivrieeeiiieee e -0.3Vto +16V
All Other Pins ....-0.3Vto +6.0V
Output Current (SDA, ALERT) ..ccveiiiiiiiiee, -1mA to +50mA
JuNCtion TEMPETAtUIe ....occueeiieiiiiiiee e +150°C

Operating Temperature Range ............cccceeeenne
Storage Temperature Range ..........ccccoccvveeeenne
Continuous Power Dissipation (Ta = +70°C)
10-Pin pMAX (derate 5.6mW/°C above +70°C)
Lead Temperature (soldering, 10s)

-40°C to +125°C
-65°C to +150°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 operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Ta =-40°C to +125°C, unless otherwise noted. Typical values are at Vcc = +5V, Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
POWER SUPPLY
Supply Voltage Vce 2.7 5.5 Vv
Icc Active 200 500 HA
Supply Current lso :réjjﬂz\évg mode, all digital inputs are <1 10 LA
Power-On Reset Voltage Vcc_rising or falling edge 2 \Y
TEMPERATURE
Ta= +25°C +2
Accuracy (Note 5) Vce = +5V -20°C < Ta £ +80°C +3 °C
-40°C < Ta £ +125°C +5
PSRR Vce = +2.7V to +5.5V 0.7 13 °CIV
Resolution +1 °C
ADC CHARACTERISTICS
Total Unadjusted Error TUE VIN > 10LSB +1 +1.5 %
Differential Nonlinearity DNL VIN > 10LSB +1 LSB
Supply Sensitivity PSS Vce = +2.7V to +5.5V +1 \
Input Resistance RIN 12VIN, 2.5VIN, 3.3VIN 100 150 200 kQ
Total Monitoring Cycle Time tc (Note 1) 200 300 ms
SCL, SDA, ADD
Logic Input Low Voltage ViL 0.8 \Y
) ) Vce 3.6V 2.0 \Y
Logic Input High Voltage VIH
Vce > 3.6V 2.6 \%
SDA Output Low Voltage VoL ISINK = 3mA 400 mV
Input Leakage Current ILEAK VIN=0or5V +1 HA
ALERT
Output Low Voltage VoLA Isink =1.2mA, Vee > 2.7V 0.3 v
IsSINK = 3.2mA, Vcc > 4.5V 0.4 Y
TIMING
Serial Clock Frequency fscL 0 400 kHz
Bus Free Time Between STOP and {BUF 13 us
START
2 M AXIW
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ELECTRICAL CHARACTERISTICS (continued)

(Ta =-40°C to +125°C, unless otherwise noted. Typical values are at Vcc = +5V, Ta = +25°C.)

CS99XVIN

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

START Condition Hold Time tHD:STA 0.6 us
STOP Condition Hold Time tsu:sTO 0.6 us
Clock Low Period tLow 1.3 us
Clock High Period tHIGH 0.6 us
Data Setup Time tsp:DAT 100 ns
Data Hold Time tHD:DAT | (Note 2) 0 0.9 us
Receive SCL/SDA Minimum 20 +

Rise Time R (Note 3) 0.1Cp ns
Rgcel\(e SCL/SDA Maximum - (Note 3) 300 ns
Rise Time

Receive SCL/SDA Minimum 20 +

Fall Time F (Note 3) 0.1Cs ns
Rece!ve SCL/SDA Maximum - (Note 3) 300 ns
Fall Time

. ) 20 +

Transmit SDA Fall Time te 400pF, IsINK = 3mA 0.1Cs 300 ns
Pulse Width of Spike tsp (Note ) 50 ns

Suppressed

Note 1: Total monitoring time includes temperature conversion and four analog input voltage conversions.

Note 2: A master device must provide at least a 300ns hold time for the SDA signal, referred to V) of the SCL signal, to bridge the
undefined region of SCL'’s falling edge.

Note 3: Cp = total capacitance of one bus line in pF. Rise and fall times are measured between 0.3 x Vcc to 0.7 X Vcc.

Note 4: Input filters on SDA, SCL, and ADD suppress noise spikes <50ns.

Note 5: Guaranteed but not tested over the entire temperature range.

ogooooo
(Vcc = +5V, ADD = GND, ALERT = 10kQ to Vcc, Ta = +25°C, unless otherwise noted.)
SUPPLY CURRENT SUPPLY CURRENT TEMPERATURE ERROR
vs. SUPPLY VOLTAGE vs. SCL CLOCK FREQUENCY vs. SUPPLY VOLTAGE
300 2 250 T g 5 ] 3
s Vg = +5V g 4 g
A g g g
250 — ScL=0toss : 3 i
| B —" o
z — g s L= ’/
= 200 S— = —o°
% D —————_ % ™~ % 1 Taz0 A
: | & NG i \
3 150 E 3 20 AN 5 0
o ] = 4 4
& 100 A:Tp=+125°C g i /
a B: Ta=+85°C 3 z 2 - a0
C: Ta=+25°C 175 R Ta=-40°C
50 D:Ta=0°C  — i
E: Ta=-40°C 4
0 | | | 150 5
25 30 35 40 45 50 55 1 1000 25 30 35 40 45 50 55
SUPPLY VOLTAGE (V) CLOCK FREQUENCY (kHz) SUPPLY VOLTAGE (V)
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(Vcc = +5V, ADD = GND, ALERT = 10kQ to Vcc, Ta = +25°C, unless otherwise noted.)

TEMPERATURE ERROR TEMPERATURE ERROR
vs. SUPPLY NOISE FREQUENCY vs. TEMPERATURE
2 T T 3 100 g
1 200mVp-p g s
g 0.75 L3
0 == z 7 S
g1 = S 050 -
S 2 S 02 AN ’/
& 3 i /
& 4 &= 0
2 = /
g % 025
T T [vge=+5v = 050
8 I" BYPASS CAP REMOVED 075
_9 Ly L LLr | :
4o LI [T | 100
1 10 100 1 10k 5 25 0 25 50 75 100 125
SUPPLY NOISE FREQUENCY (kHz) TEMPERATURE (°C)
oodoo
oo oo O 0O
1 12y | 0000O00012v000000
2 2.5VIN gooooooz.s5voooooo
3 3.3VIN goooooo3.3vooooono
4 N.C. 00000000000 00000GNDODOODODODOOOOO0O00ag
5 GND gooo
6 ALERT SMBusO OO O@IOO)ODOOOoDOODOODOODOOOOOoDODOoOOoOOoDOoOooooDoooo
goooooooooao
SMBusO OO OOOOOOADDOOIRCOOODOOO/SMBusO OO OODOOOOO0OOOOOOOO
7 ADD JO00O00D0O0O0O0DOO0DOOO200LsSBO ADDOGNDO SDAOSCLOVecOOODOOOOOO
O0O0O0O0o0oooooooo
8 SDA PCO000O0O0/SMBusO OO OOOOODOODOOOO
9 SCL PcoO000O0O0/SMBusO 0O OOOOOOO
10 Vv oooooo@E2.7vo+5.5v 00 0000000000000000
cc VeeD 0.1pF00000O0GNDOOOOOOO0ODDO0
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ADDRESS READ/WRITE POWER-ON DEFAULT DESCRIPTION
20h R — Data register for 2.5 Viy measurement
21h R — Data register for 12V\y measurement
22h R — Data register for 3.3V|y measurement
23h R — Data register for Vcc measurement
27h R — Data register for temperature measurement
2Bh R/W 1101 0011 (1.1 0 2.5V) High limit for 2.5V|n
2Ch R/W 1010 1101 (0.9 0 2.5V) Low limit for 2.5V|n
2Dh R/IW 1101 0011 (1.1 0 12V) High limit for 12V|n
2Eh R/IW 1010 1101 (0.9 0 12V) Low limit for 12V|n
2Fh R/IW 1101 0011 (1.1 0 3.3V) High limit for 3.3V
30h R/W 1010 1101 (0.9 0 3.3V) Low limit for 3.3V|n
31h R/W 1101 0011 (1.2 0 5V) High limit for Vcc
32h R/W 1010 1101 0 (0.9 O 5V) Low limit for Vcc
3%h R/W 0101 0000 O (+80°C) Hot temperature limit
3Ah R/W 0100 0001 o (+65°C) Hot temperature hysteresis
40h R/W 0000 1000 Configuration register
41h R 0000 0000 Interrupt status register
43h R/W 0000 0000 Interrupt mask register
Device address register. The values of XX are
dependent on the status of the ADD pin.
Power-On Default ADD Connection
0010 100Y To GND
0010 101Y To Vce
48h R/W 0010 1XXY 0010 110Y To SDA
0010 111Y To SCL
Y (bit 0) is the SMBus read/write bit. When the 7-
bit chip address is read back from the serial
address register, an 8-bit word will be presented
with a 0 in bit O (Y).
4Bh R/W 0000 0000 Temperature configuration register

MAXIMN
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2. Dogoboboooon

DIGITAL DIGITAL
TEMP%,F::'?TURE OUTPUT OUTPUT
(BINARY) (HEX)
+125 01111101 7D
+25 0001 1001 19
+1 0000 0001 01
0 0000 0000 00
-1 1111 1111 FF
-25 1110 0111 E7
-40 1101 1000 D8

00000000000000000000010000
000000000000000000000000
000000000002.5V 0 12V)N0 3.3VinD Ve
0000000000000000000000000
000000000000 000000000000
00000000000000000000000000
00000000000000000000000000

0000000000000 00000000000
00000000000000000000000
0000000000000 D0000D0D0000DDOO
00000000 ALERT)DO0ODOOO0OO00000000
000000000000 0D0O0(@OOo004)010
000000(@5)000000000000000

U3. bogoboboooon

oooboOooooooooooboo@Eoobobooobooo
ooooooboooooo)yobooooobooooobooog
cooooooooooooooo@ooooo
oooooooooooooooo)o

0000000000000 00O0O00ALERTOOO
0000000000000 0O0O0ALERTOOOOO
0o0O0o0o0O0(@e) 000D OODDOODOO
0000000000000 D000000@4)0000
ijo0000O00000000O0OOOOOOOO
000

ADCOUOOOOOOOO

ADCOeemsU 000000000 00ooooooon
goboooobobobOOooooooooooobobboooog
obooooooobdeemsdDOO0DOOOOoOOOOO
33msO0 0000000000000 00O0ODOOAO0
obobeoOHzODOOOD400000020000000
ooboooooooooooboooboooooooog
gobooooooobobboooooobbooooooon
obOov70100c00b00o0cbO0ooooboOooooong
goboobobogosoHzOOooDoooooooboooo
oco@soooooooooooooooooooo
goobooobobooobooboboon

ADC OUTPUT

INPUT VOLTAGE AT

INPUT VOLTAGE AT

INPUT VOLTAGE AT

CODE 12ViN 2.5ViN 3.3Vin Vee
LSB weight 62mV (12V/192) 13mV (2.5V/192) 17.2mV (3.3V/192) 26mV (5.0V/192)
0 <62mV < 13mV <17.2mV —
1 62mV - 125mV 13mV - 26mV 17.2mV - 34.4mV —
2 125mV - 187mV 26mV - 39mV 34.4mV - 51.6mV —

64 (1/4 scale)

4.000V - 4.063V

833mV - 846mV

1.100V - 1.117V

128 (1/2 scale)

8.000V - 8.063V

1.667V - 1.680V

2.200V - 2.217V

3.330V - 3.560V

192 (3/4 scale)

12.000V - 12.063V

2.500V - 2.513V

3.300V - 3.317V

5.000V - 5.026V

253

15.813V - 15.875V

3.294V - 3.307V

4.348V - 4.366V

6.566V - 6.615V

254

15.875V - 15.938V

3.572V - 3.586V

4.366V - 4.383V

6.615V - 6.640V

255

>15.938

> 3.586

> 4.383

> 6.640
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04. J00O0D0OOO0O0OODO0ODOOO@E@OOOD41p0b00O0ODOODOODODOO =00h)

BIT NAME READ/WRITE DESCRIPTION
This bit controls the monitoring loop. Setting the bit to 0 stops the
monitoring loop and puts the device into shutdown mode. The I°C/SMBus
0 Start/Stop R/IW interface is still active during the shutdown mode. Setting the bit to 1 starts
the monitoring cycle. All high/low limits should be set before setting this
bitto 1.
This bit is used to enable or disable the interrupt output. Setting the bit to
1 Interrupt Enable R/W 1 enabes the interrupt output; setting the bit to 0 disables the interrupt
output.
2 Reserved — —
This bit is used to clear the interrupt output when it is set to high. It will not
3 Interrupt Clear RIW affect the interrupt status register. The monitoring loop will not start until
the bit is set to 0.
Line Frequenc This bit controls the internal clock frequency. Setting the bit to 1 changes
4 q Y R/W the clock frequency to 51.2kHz from 61.4kHz. This can improve the
Select ) .
measurement accuracy when the power-line frequency is at 50Hz.
5 Short Cycle R/IW This bit reduces the conversion rate by a factor of four when it is set to 1.
6 Reserved — —
This bit is used as a reset signal for the register initialization. The 1 of this
7 Reset R/W bit will reset all the register values into the power-up default mode,

including bit 7 itself.

O5. 00ooboboboo@boo4ihb0Dbobooobooonbog =00hnh)

BIT NAME READ/WRITE DESCRIPTION

0 2.5V Error R A 1 indicates either a high or low limit has been exceeded at the 2.5V|N
input.

1 12V} Error R A 1 indicates either a high or low limit has been exceeded at the 12V|N
input.

2 3.3V Error R A 1 indicates either a high or low limit has been exceeded at the 3.3V|N
input.

3 Vcc Error R A 1 indicates either a high or low limit has been exceeded at the Vcc input.
A 1 indicates either a high or low limit has been exceeded at the internal

4 Temperature Error R temperature sensor. The conditions that will generate and clear this bit

P depend on the temperature interrupt mode selected by bits 0 and 1 in the
temperature configuration register.
56,7 Reserved — —

MAXIMN
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O06. Jdd0dD0d0ooooo@uuoo43anoooooooooooO =00h)
BIT NAME READ/WRITE DESCRIPTION
Setting the bit to 1 disables the interrupt status register bit (bit 0) and the ALERT
0 2.5V R/W .
output for the 2.5V|N input.
Setting the bit to 1 disables the interrupt status register bit (bit 1) and the ALERT
1 12v RIW .
output for the 12V|N input.
Setting the bit to 1 disables the interrupt status register bit (bit 2) and the ALERT
2 3.3V R/W .
output for the 3.3V|N input.
Setting the bit to 1 disables the interrupt status register bit (bit 3) and the ALERT
3 5.0V R/W .
output for the Vcc input.
4 Temperature RIW Setting the bit to 1 disables the interrupt status register bit (bit 4) and the ALERT
output for temperature.
56,7 Reserved — —
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7. 00000000000000000
BIT NAME R/W DESCRIPTION
Bit 1, Bit 0 =» 00: Default Mode
0-1 Hot Temperature Interrupt RIW Bit 1, Bit 0 =» 01: One-Time Interrupt Mode
Mode Select Bit 1, Bit 0 =» 10: Comparator Mode
Bit 1, Bit 0 =» 11: Default Mode
2-7 Reserved R/W —
TEMPERATURE 1 1 l ! !
MONITORING CYCLE ! \ i | i
INTERRUPT 1 : 1 ! 1
STATUS READ ! ! ! o !

ALERT

1 1

ALERT
1

| 1

I

ALERT

1
m ONE-TIME

! INTERRUPT MODE

.

I— COMPARATOR MODE
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Write Byte Format

S ADDRESS WR ACK COMMAND ACK DATA ACK P
7 bits 8 bits 8 bits
Slave Address: equiva- Command Byte: selects which  Data Byte: data goes into the register
lent to chip-select line of register you are writing to set by the command byte (to set
a 3-wire interface thresholds, configuration masks, and
sampling rate)
Read Byte Format
S ADDRESS | WR | ACK | COMMAND | ACK S ADDRESS | RD | ACK | DATA A P

7 bits 8 bits 7 bits 8 bits

Slave Address: equiva-
lent to chip-select line

Command Byte: selects
which register you are
reading from

Send Byte Format

Slave Address: repeated
due to change in data-
flow direction

Receive Byte Format

Data Byte: reads from
the register set by the
command byte

S | ADDRESS | WR | ACK | COMMAND | ACK | P S | ADDRESS | RD | ACK | DATA | A P
7 bits 8 bits 7 bits 8 bits
Data Byte: writes data to the Data Byte: reads data from
register commanded by the the register commanded
last read byte or write byte by the last read byte or
transmission write byte transmission;
also used for SMBus alert
S = Start condition  Shaded = Slave transmission response return address
P = Stop condition A = Not acknowledged
02. PC/SMBusO 0000

tsu:sTA  tHD:STA

A = START CONDITION

B = MSB OF ADDRESS CLOCKED INTO SLAVE
C =SB OF ADDRESS CLOCKED INTO SLAVE
D = R/W BIT CLOCKED INTO SLAVE

E = SLAVE PULLS SMBDATA LINE LOW

tsu:pAT

tHD:DAT

F = ACKNOWLEDGE BIT CLOCKED INTO MASTER
G = MSB OF DATA CLOCKED INTO SLAVE

H = LSB OF DATA CLOCKED INTO SLAVE

|'= MASTER PULLS DATA LINE LOW

tsu:sto tBUF

J = ACKNOWLEDGE CLOCKED INTO SLAVE
K= ACKNOWLEDGE CLOCK PULSE

L = STOP CONDITION

M = NEW START CONDITION

Oo3.

MAXIMN

’C/SMBusD 000000000
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tsu:sTA  tHD:STA tsu:pAT tHD:DAT tsu:sTo tBUF

A= START CONDITION

B = MSB OF ADDRESS CLOCKED INTO SLAVE
C = LSB OF ADDRESS CLOCKED INTO SLAVE
D = R/W BIT CLOCKED INTO SLAVE

E = SLAVE PULLS SMBDATA LINE LOW

F = ACKNOWLEDGE BIT CLOCKED INTO MASTER
G = MSB OF DATA CLOCKED INTO MASTER

H = LSB OF DATA CLOCKED INTO MASTER

| = MASTER PULLS DATA LINE LOW

J = ACKNOWLEDGE CLOCKED INTO SLAVE
K = ACKNOWLEDGE CLOCK PULSE

L = STOP CONDITION

M = NEW START CONDITION

d4. P°C/SMBusO 000000000
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