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ABSOLUTE MAXIMUM RATINGS

VEC 10 GND .o -0.3V to +6V
1/0 to GND (I/O1, /02, I/O3) ...cvveviiiiiiieiiericnins -0.3V to +30V
1/0 Sink Current (1/01, 1/102, 1/03),

Internally Limited ..........ccooeeiiiiiiieeiiiiiieeeee

Digital Inputs to GND (SMBCLK, SMBDATA,

SMBSUS, ALERT) eciiieiiee e -0.3V to +6V
ADDtO GND ..ot
SMBDATA Current, ALERT Current

Operating Temperature Range
-1mA to +50mA
Storage Temperature Range

...-0.3Vto (Vcc + 0.3V)

-1mA to +50mA

Lead Temperature (soldering, 10sec)

Continuous Power Dissipation (Ta = +70°C)
10-pin uMAX (derate 5.6mW/°C above +70°C)

MAX166_EUB ......cooiiiiiiiiii

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

(Vcec =+2.7V to +5.5V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are for Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Input Voltage Range 2.7 5.5 \
Static condition; SMBDATA, SMBCLK, ADD,

Supply Current ALERT = Ve or GND (Note 2) 3 10 WA

Undervoltage Lockout/ .

Power-On Reset Threshold Vec falling 1.2 1.6 25 v
V| =0.4V,Vcc = 2.7V or 5.5V 2

1/0O Sink Current o cc mA
Viio_=1.0V, Vcc = 4.5V 13

1/0 Current Limit 1101, 1/102, or 1/03; Vcc = 4.5V 15 20 50 mA

Thermal Shutdown Typical hysteresis of 10°C 140 °C
Vijo = 28V, high-impedance state 0.5 5

1/0 Leakage Current = — HA
Viio_ = 0V, Vcc; high-impedance state -1 0.5 1

‘s VSMBDATA, VSMBCLK; VSMBSUS,

Digital Input Current -1 1 A
9 P Vapp =0V, Vcc H
SMBus Logic Input Vce = 2.7V to 5.5V; 0 55 v

Voltage Range SMBDATA, SMBCLK, SMBSUS '

Logic Input High Voltage 1/0_, SMBSUS, SMBCLK, SMBDATA 2.4 \Y,

Logic Input Low Voltage 1/0_, SMBSUS, SMBCLK, SMBDATA 0.8 \Y

SMBDATA Output Low Sink _

Current VsMBDATA = 0.6V 6 mA

ALERT Output Low Sink Current VALERT = 0.4V 1 mA

ALERT Output Leakage Current VALERT = 5.5V, high-Z state 1 MA

SMBus Input Capacitance SMBCLK, SMBDATA 5 pF

SMBus Clock Frequency (Notes 3, 4) 100 kHz
. ) Measured between the 90% level of the rising

SMBCLK High Time tHIGH edge and the 90% level of the falling edge 4 HS

. Measured between the 10% level of the falling
SMBCLK Low Time tLow edge and the 10% level of the rising edge 4t HS
2 N AXIW
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +2.7V to +5.5V, Ta = TmIN to Timax, unless otherwise noted. Typical values are for Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
- . Measured from 90% of the SMBCLK rising
Start-Condition Setup Time tSU:STA edge to 90% of the SMBDATA falling edge 4t us
Measured from 10% of the falling edge
Start-Condition Hold Time tHD:sTA | of SMBDATA to 90% of the falling edge of 4 ys
SMBCLK
- Measured from 90% of the rising edge
?mius Stop-Condition Setup tsu:sto | of SMBCLK to 10% of the rising edge of 4 us
SMBDATA
Vcc = 4.5V
SMBDATA Valid to SMBCLK 10% or 90% of SMBDATA | to 5.5V 500
Rising Edge Time, Slave tsu:DAT | to 10% of the rising edge ns
Clocking in Data of SMBCLK Veec =27V 1000
to 4.5V
SMBCLK Falling Edge to
SMBDATA Transition Hold Time | "HD:DAT | (Notes 4, 5) 0 us
SMBCLK Falling Edge to t Tested with a 10k pull-up resistor on 1 S
SMBus Data Valid Time oV SMBDATA (Note 6) K
SMBus Bus-Free Time tBUF Between stop and start conditions (Note 7) 4.7 ys
SMBus Write to 1/0_ to. Measured from SMBCLK rising edge to 10% 100 ns
Propagation Delay Pio or 90% of I/O (Note 4)
1/0 Data Valid to SMBCLK teu. Measured from 10% or 90% of Vjjo to 10% of 15 S
Rising-Edge Setup Time SUNO | the rising edge of SMBCLK (Note 8) H
1/0 Data Hold Time tHD:I/O (Note 8) 0 us
Measured from the 10% point of the falling
START-STOP Software-Interrupt tLow:ss | edge of SMBDATA to the 10% point of the 10 15 30 us

Pulse Width

rising edge of SMBDATA (Note 7)

Note 1: Specifications from 0°C to -40°C are guaranteed by design, not production tested.
Note 2: Supply current is specified for static state only.
Note 3: The SMBus logic block is a static design that works with clock frequencies down to DC. While slow operation is possible, it

violates the 10kHz minimum clock frequency of the SMBus specifications, and may monopolize the bus.

Note 4: Refer to Figures 2a and 2b for SMBus timing parameter definitions (write and read diagrams).
Note 5: A transition must internally provide a hold time of 300ns to accommodate for the undefined region of the falling edge.
Note 6: Refer to Figure 3 for the acknowledge timing diagram and tpy parameter definition.

Note 7: Refer to Figure 5 for START-STOP interrupt timing diagrams and parameter definitions.

Note 8: Refer to Figure 4 for I/O setup and hold timing parameter definitions.
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(Vcc = +5.0V, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT (uA)

POR DELAY (us)

5.0
45
4.0
35
3.0
25
20
15
1.0
0.5

2
2
2
20
18
16
14
12

10

35

30

25

20

15

10

SUPPLY CURRENT
vs. TEMPERATURE
/’ E
Vee=5.5V /, g
L—
/’
L —TVee=2.7v
—
ALL I/0s OFF
4 20 0 20 40 60 80 100
TEMPERATURE (°C)
1/0_ CURRENT LIMIT
vs. TEMPERATURE
Vijo_ FORCED TO 15V |
\\ Vee=5.5V 7§
3
\\\
\
N
\\
40 20 0 20 40 60 80 100
TEMPERATURE (°C)
POR DELAY vs. SUPPLY VOLTAGE
\\ %
30 35 40 45 50 55

SUPPLY VOLTAGE (V)

SUPPLY CURRENT (uA)

CURRENT LIMIT (mA)

INPUT BIAS CURRENT (uA)

45
4.0
35
3.0
25
2.0
15
1.0
05

25.0
225
20.0
175
15.0
125
10.0

75

5.0

2.5

1.0
0.9
0.8
0.7
0.6
05
0.4
03
0.2
0.1

SUPPLY CURRENT vs. SUPPLY VOLTAGE

.
/// :
/I/
20 25 30 35 40 45 50 55
SUPPLY VOLTAGE (V)
I/0_ CURRENT LIMIT vs. I/0_ VOLTAGE
7 —
Vee=55v T |2
Vec =27V
0 3 6 9 12 15 18 21 24 27 30
Viro_ (V)
1/0_ INPUT BIAS CURRENT
vs. TEMPERATURE
Vec = 5.5V g
[Vio_ =15V g
H
/—
T
//
40 20 0 20 40 60 80 100

TEMPERATURE (°C)

POR DELAY (us) SINK CURRENT (mA)

INPUT BIAS CURRENT (uA)

15.0
135
12.0
10.5
9.0
75
6.0
45
3.0
15

40

35

30

25

20

15

10

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

1/0_ SINK CURRENT
vs. SUPPLY VOLTAGE

T T A

Viio_ = 1.‘0\///

MAX1661toc01

/

/

JaRp=
/ -
I/

0 06 12 18 24 3.0 36 42 48 54 6.0
SUPPLY VOLTAGE (V)

POR DELAY vs. TEMPERATURE

MAX1661t0c06

40 -20 0 20 40 60 80 100
TEMPERATURE (°C)

I/0_INPUT BIAS CURRENT
vs. OUTPUT VOLTAGE

MAX1661toc09

0 3 6 9 12 15 18 21 24 27 30
OUTPUT VOLTAGE (V)
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DETECTORS
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SMBCLK ]
SMBDATA SMB 8 INPUT 41
DATA | REGISTER ° 1102
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MAX1662/ P Vo3
MAX1663 /P
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ADD SESSESEE NORMAL _
NORMAL MUX oL
DATA
REGISTER SUSPEND
7 H— CONTROL ——
— —
ALERT L{ NORMAL _
RESPONSE MUX 02
REGISTER
—{ SUSPEND
CONTROL —
L o -
LI L4{NORMAL
ALERT R SUSPEND- 03
MODE MUX
FAULT |S DATA SUSPEND
LATCH REGISTER
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— SHUTDOWN L o
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GND 0100000 0100001 0100010
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AT
le——»

110

flow | tHIGH

S

I
I
le—le—!

tsu:sTA  tHD:STA

tSu:DAT

tHD:DAT

tsu:sto tBUF

A = START CONDITION F = ACKNOWLEDGE BIT CLOCKED INTO MASTER J = ACKNOWLEDGE CLOCKED INTO MASTER

B = MSB OF ADDRESS CLOCKED INTO SLAVE G = MSB OF DATA CLOCKED INTO SLAVE (OP/SUS BIT) K = ACKNOWLEDGE CLOCK PULSE

C= LSE OF ADDRESS CLOCKED INTO SLAVE H = LSB OF DATA CLOCKED INTO SLAVE L = STOP CONDITION, DATA EXECUTED BY SLAVE

D =R/W BIT CLOCKED INTO SLAVE | = SLAVE PULLS SMBDATA LINE LOW M = NEW START CONDITION

E = SLAVE PULLS SMBDATA LINE LOW

Send-Byte Format
ADDRESS WRITE ACK DATA ACK
START . 1 bit 1 bit . 1 bit STOP
CONDITION 7 bits (low) (low) 8 bits (low) CONDITION
Shaded = Slave Transmission
02a. SMBusO OO 0000000000000 0000
2. JO00O0O0oOooogoooog
PORD 0 * POR[ 0 *
0oo 0o (MAX1661) |(MAX1662/MAX1663) Hoo
00000000000000000000000000000
7 (MSB) | SELECT N/A NIA 0000000000000000000000

6 | Maskss 1 1 00000START-STOPO0000000000000000
5 Mask 3 1 1 00000/o300000000000

4 Mask 2 1 1 00000/0200000000000

3 Mask 1 1 1 00000/O100000000000

2 1103 0 1 YO0O00000000000000000@000)000K08000000000
1 102 0 1 YO0O00000000000000000(0000)000/02000000000
0 o1 0 1 YO0000000000000000000(0000)000/01000000004

oopOROOOO0O0OOCOOOO0OOCOOOOODOOOOOODOOCOOOOODOOOOOODOOOOO

obOoobO0oobOOooboosMBCLKOOOOOODO
ooboooooooobooooboooobboooo
ooboooobooooOooobOoobOooboobooonDn
oooooo0oOoooooo3gooooooooooa
oooooooooooooooobooboonn

joyoiooooooooooooooooooooo
ocooooooDbOooOoooo@3)ooooogono
OOR/WOODODODOOODODODOOOSMB-
clLkioooooobooooobooooboooooo
(C4)DO0O00ODOOO0ODOovoOOoObOOODOOO
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| fLow . tHIGH
h—.lﬂ_d

A B C D
1 1 1
1 1 1 1 1 1 1
1 1 1

I I I
SMBCLK m
I
I
I
|

I 1
1 1 1

1 1 1

1 \ 1 1

SMBDATA | | / |
1 1

1 1

1

| J K

e—ple—! t—sl ———le———!
tSU:STA  THD:STA tSU:DAT tsu:sto  tBUF
A = START CONDITION E = SLAVE PULLS SMBDATA LINE LOW | = ACKNOWLEDGE CLOCK PULSE
B = MSB OF ADDRESS CLOCKED INTO SLAVE F = ACKNOWLEDGE BIT CLOCKED INTO MASTER J = STOP CONDITION
C =LSB OF ADDRESS CLOCKED INTO SLAVE G = MSB OF DATA CLOCKED INTO MASTER K= NEW START CONDITION
D = R/W BIT CLOCKED INTO SLAVE H=LSB OF DATA CLOCKED INTO MASTER
Receive-Byte Format
ADDRESS READ ACK DATA ACK
START 7 bits 1 bit 1 bit 8 bits 1 bit STOP
CONDITION (high) (low) (high-2) CONDITION
ACK = SMBDATA High
Shaded = Slave Transmission
O2b. SMBusO O OOOO0O0O0O0O0O0DOOOO0OOOOO
03. Jdoooooooouooodgao
ooo oo PORO O ooo ooo
7 (MSB) — 0 ooo —
6 — 0 ooo —
5 — 0 ooo —
4 — 0 aooo —
3 THSD N/A 0o0o000ooOO0o0DO0o0b0o0Db0o0bOoOooDoo O
2 Data 3 N/A goooooyo3ngo@oooooyooooo X
1 Data 2 N/A goooooyo20b0o@Uooooo)y ooooopo X
0 Data 1 N/A gooooowvoiboo@Uooooo)y ooooo x

O00O0O0O0OO0OOSTART-STOPO OO OOOOOODO
0@ O00000D00000START-STOPO OO ODOO
0000000O0oogo)oyooooooooooo
0000000000000 O00START-STOPO OO
000000000000 O0o0o0ooooooooon
START-STOPO O OO OALERTOOOOOOOKOOOO
0000000000 (@1)000000ooooooo
000000000ooooooooo000oooon
000000000000000000000@0Oo
00000000o0o0)d

MAX1661/MAX1662/MAX16630 00000000
OOD0OO0OODALERTOOOOUOOUOOOOOOOOOO
0000000000000 00O0OSTART-STOP
000000000000 0000000000000
00ooooooooo

OO00O0O000O00DOO0OD(o001100)

gobooooooo@ooobooy)y ooooooo
ggouuuuououoooooooooooooon
goooooooooooooooooooooon
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RAW BIT
CLOCKED
INTO SLAVE

v

ACKNOWLEDGE BIT

CLOCKED
INTO MASTER

v

MOST SIGNIFICANT
BIT OF DATA
CLOCKED INTO MASTER

v

SMBCLK o o e

e

SLAVE PULLING
SMBDATA LOW
SMBDATA e e o

03. sSmMBOOOOOOOooOOoOoOOoooOo00-—00o00obooobooon

SLAVE

ACKNOWLEDGE SLAVE

ACKNOWLEDGE
(ACK)

ADDRESS ADDRESS

MSB LSB 10
LATCHED

l DATA
MSB DATALSB
v \

tHp:I/0 —>|

(NOTE 1)

START RIW BIT

\ \
SMBCLK
|<7 tsu:0

(NOTE 1)

SMBDAm |_| |_| |

SLAVE PULLS
SMBDATA LOW

| tHsD [ Data3 | pamaz [ patad |
]

4 ZEROS (NOT USED)

NOTE 1: THE SETUP AND HOLD TIMING LIMITS ARE ABSOLUTE LIMITS
(15us MIN AND Ops MIN, RESPECTIVELY) AND DO NOT NECESSARILY
CORRESPOND TO A PARTICULAR CLOCK EDGE.

O4. /o0ogoooooo

0000000000000 0D00OO0O0OO0oDoOO
00g@O0O0000)D0D0000000000oooo
000000000000 DO0ODO0OD0ODOO0OOoOonDO
0000000000000 O0O0DODODODO
0000000000000 00O0D0OO0DOOO0OOnOo
00000000 0oOoDODDODOOO0OO0O0OO
0000000000000 D000O0O0D20000
000000000000 DO0ODODODOO0OoOnDO
000000000000 D0D00D0ooooooo
000000000000 DO0ODODODOOoOonDO
OO0DOO0OALERTOO0ODOO0OODOOOOOSTART-
sTOPO OO OODOOODOOO

gobooobooobooobobooon

O0U0D0OO0DO0OODALERTOOOOOODOOOOOOD
0000000000000 00O0DOoOoOoooOD
O00D0O0DOD0O0OO0O0OO0O0OOALERTOODODOOOD
0000000000000 000D000O0O0Oo
00000000000000000((00011001)0
0000000000000 000D0O00O0O0O0D
O00DO0DO0OOOO0OALERTOOOODOOOOOOOO
0000000000000 000D0OO0D0O00O0D
0000000000000 000oooooooo
000000000000 000o0ooooooo
0ooooooooo
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SLAVE
ACKNOWLEDGE

START (ACK) SToP
‘ \/
SMBCLK Ly oo
—>|towss |<— —
SMBDATA [ [ *
_>| taur |<_ \DATA LINE HELD DUMMY BIT (1)
L LOW BY SLAVE |—
ALERT . ! I

ALERT RESPONSE ADDRESS
(0001100)

START-STOP INTERRUPT

ACTUAL SLAVE ADDRESS
(0100000 IN THIS EXAMPLE)

05. START-STOPUOOOOOOOOOOOODOOODOOOOOOOODO

START-STOPO O OOODOOOO

START-STOPOUOOOOOOOOOOOOOO30O0
(Doo)yoooooooo20o0ooooooooooo
Uoo000O00000START-STOPOOOOOOODOO
goobooooboooboobooooboooboobooan
goOO0gsMBCLKOOOODOOSMBDATAOOOODO
O0O000000D0OO0O0O0D0OO0O(@500START-
sTopPOOO0OOOOO0OODOODOOOOOOOOO0DbOOOn
O0oooooDooOOo0OO0OO0o0ogOn START-STOPO O
OOo0oooooOoopoooss(oos)ooobooOono
ooooooooooobo@oo)yoooo
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