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ABSOLUTE MAXIMUM RATINGS

Inputs/Outputs to GND

(VL, VX, VY, VCCA, VCCB) (Note 1)...
VPP Inputs/Outputs to GND

(12INA, 12INB, VPPA, VPPB) (Note 1) .................. 0.3V, +15V
Inputs and Outputs to GND (SMBCLK, SMBDATA,

SMBSUS, SMBALERT) (Note 1) ...
ADR Input to GND ......coovvviiiiiiieiis
VCCA, VCCB Output Current (Note 2).
VPPA, VPPB Output Current (Note 2) ..

VCCA, VCCB Short Circuit to GND..
VPPA, VPPB Short Circuit to GND....
Continuous Power Dissipation (Ta =
SSOP (derate 9.52mW/°C above +70°C) .........c.cce.. 762mwW
Operating Temperature Range
MAX1601EAI/MAX1604EAI ....
Storage Temperature Range.......
Lead Temperature (soldering, 10sec)

Note 1: There are no parasitic diodes between any of these pins, so there are no power-up sequencing restrictions (for example,
logic input signals can be applied even if all of the supply voltage inputs are grounded).
Note 2: VCC and VPP outputs are internally current-limited to safe values. See the Electrical Characteristics table.

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

(VL =VY =3.3V, VX =5V, 12INA = 12INB = 12V, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ‘ CONDITIONS MIN TYP MAX ‘ UNITS
POWER-SUPPLY SECTION
VX, VY or VL 3.0 5.5
| Vol R \Y
nput Voltage Range 12INA, 12INB 11 13
VL falling edge 24 25 2.8
12IN falling edge 1.8 3.0
Undervoltage Lockout Threshold — 9 edg Vv
12IN rising edge 5 8 10
VX, VY falling edge 1.4 25 2.8
VX or VY, all switches 0OV or high-Z,
Standby Supply Current control inputs = 0V or VL, Ta = +25°C 1 KA
. Any combination of VY switches on,
VY Quiescent Supply Current control inputs = OV or VL, no VCC loads 20 100 KA
. Any combination of VX switches on,
VX Quiescent Supply Current control inputs = OV or high-Z, no VCC loads 20 100 KA
12INA tied to 12INB, all switches 0V or high-Z,
12IN_ Standby Supply Current control inputs = 0V or VL, Ta = +25°C ! KA
. 12INA tied to 12INB, VPPA and VPPB 12V switches on,
12IN_ Quiescent Supply Current control inputs = OV or VL, no VPP loads 15 100 KA
All switches 0V or high-Z, control inputs = 0V or VL,
VL Standby Supply Current Tp = +25°C 4 10 HA
VL Quiescent Supply Current Any combination of switches on 25 150 HA
VL Fall Rate When using VL as shutdown pin (Note 3) 0.05 Vlius
VCC SWITCHES
Operating Output Current Range | VCCA or VCCB, VX =VY =3V to 5.5V 0 1 A
12INA = 12INB = 0V to 13V, MAX1601 0.06 0.08
On-Resistance, VY Switches VY =3V, VX =0Vto5.5Y, Q
IswiTcH = 1A, Ta = +25°C MAX1604 0.14 0.24
On-Resistance, VX Switches 12INA =3.2INB = EV to 21.3V, VX =4.5V,VY =0Vto5.5Y, 0.10 0.14 Q
IswiTcH = 1A, Ta = +25°C
2 NAXIV
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ELECTRICAL CHARACTERISTICS (continued)
(VL =VY =3.3V, VX =5V, 12INA = 12INB = 12V, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Output Current Limit VCCA or VCCB 1.2 4.0 A
Output Sink Current VCCA or VCCB < 0.4V, programmed to OV state 20 mA
Output Leakage Current \T/AC(::ﬁgrsngB forced to 0V, high-Z state, 10 HA
Outpu? Propagation Delay VCCA or VCCB, Oy to VX or VY, CL = 30uF, 2 10 ms
Plus Rise Time RL = 25Q, 50% of input to 90% of output, TA = +25°C
Output Rise Time Ry = open crotit, 10% 10 90% porrs, Ta = +25°C | 100 1200 ps
Output Propagation Delay VC(_:A or VC.CB’.VX orvy 'to 0V, CL = 30uF,
Plus Fall Time RL = ope? circuit, 50% of input to 10% of output, 60 100 ms

Ta=+25°C

a0 0. = 15 : s
VPP SWITCHES
Operating Output Current Range VPPA or VPPB 0 120 mA
On-Resistance, 12V Switches 12IN = 11.6V, IswiTcH = 100mA, Ta = +25°C 0.70 1 Q
On-Resistance, VPP = VCC Switches | Programmed to VX (5V) or VY (3.3V), Ta = +25°C 1 3 Q
Output Current Limit VPPA or VPPB, programmed to 12V 130 200 260 mA
Output Sink Current VPPA or VPPB < 0.4V, programmed to 0V state 10 mA
Output Leakage Current ¥API3:A+()2r5YEPB forced to 0V, high-Z state, 10 WA
Outpu@ Propagation Delay VPPA or VPPB, 0V to 12IN_, CL = 0.1pF, 12 30 ms
Plus Rise Time 50% of input to 90% of output, Ta = +25°C
-
Output Prc_)pagation Delay VPPA or VPPB, 12IN_to 0V, CL = 0.1pF, 9 60 ms
Plus Fall Time 50% of input to 10% of output, Ta = +25°C
Output Fall Time yopa o P8, 12IN._fo OV, G =014 ) ms
INTERFACE AND LOGIC SECTION
SMBALERT Signal Propagation VCC_or VPP_, load step to SMBALERT output, 3 s
Delay 50% point to 50% point (Note 3)
SMBALERT Output Low Voltage ISINK = 1mA, low state 0.4 Y,
SMBALERT Output Leakage Current | VSMBALERT = 5.5V, high state 0.1 0.1 PA
Thermal Shutdown Threshold Hysteresis = +20°C (Note 4) 150 °C
Logic Input Low Voltage SMBSUS, SMBCLK, SMBDATA 0.8
Logic Input High Voltage 'SMBSUS, SMBCLK, SMBDATA 2.2
Logic Output Low Voltage SMBDATA, ISINK = 4mA 0.4 \Y

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)
(VL =VY =3.3V, VX =5V, 12INA = 12INB = 12V, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS

SMB Input Capacitance SMBSUS, SMBCLK, SMBDATA 5 pF
SMBCLK Clock Frequency SMBus spec = 10kHz min DC 100 kHz
SMBCLK Clock Low Time tLow 10% to 10% points 4.7 us
SMBCLK Clock High Time tHIGH 90% to 90% points 4 us
SZSPRﬁpmeeated Start-Condition tsU:sTA 90% to 90% points 250 ns
SMB Start-Condition Hold Time tHD:STA 10% of SMBDATA to 90% of SMBCLK us
SMB Stop-Condition Setup Time tsu:sTto 90% of SMBCLK to 10% of SMBDATA 4 us
SMB Dgta Valid to SMBCLK Rising- | tsu:pDAT 10% or 90% of SMBDATA to 500 ns
Edge Time 10% of SMBCLK

SMB Data Hold Time tHD:DAT (Note 5) 0 ns
Bus Free Time tBUF between start and stop conditions 4.7 us
ADR Input Low Voltage 0.6 \Y
ADR Input High Voltage 15 Y
Logic Input Bias Current ADR, SMBSUS, SMBCLK, SMBDATA -1 1 WA
(Sl\%all_s't:earl lé?oiﬂﬁg\{la:%ata) 100 1000 ns
Start-Condition Setup 4.7 us

Note 3: Not production tested.

Note 4: Thermal limit not active in standby state (all switches programmed to GND or high-Z state).
Note 5: A transition must internally provide at least a hold time in order to bridge the undefined region (300ns max) of the falling

edge of SMBCLK.
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ELECTRICAL CHARACTERISTICS

(VL = VY = 3.3V, VX =5V, 12INA = 12INB = 12V, Ta = -40°C to +85°C, unless otherwise noted.)

PARAMETER \ CONDITIONS | MIN  TYP  MAX [ UNITS |
POWER-SUPPLY SECTION
Input Voltage Range VX, VY or VL 3.0 55 Y
P 9 o 12INA, 12INB 11 13
VL falling edge, hysteresis = 1% 2.3 2.9
12IN falling edge 1.8
Undervoltage Lockout Threshold — \%
12IN rising edge 5 10
VX, VY falling edge 14 2.9
VX or VY, all switches 0V or high-Z,
Standby Supply Current control inputs = OV or VL 15 WA
. Any combination of VY switches on,
VY Quiescent Supply Current control inputs = OV or VL, no VCC loads 100 KA
. Any combination of VX switches on,
VX Quiescent Supply Current control inputs = OV or high-Z, no VCC loads 100 WA
12INA tied to 12INB, all switches 0V or high-Z,
12IN_ Standby Supply Current control inputs = OV or VL 15 WA
. 12INA tied to 12INB, VPPA and VPPB 12V switches on,
12IN_ Quiescent Supply Current control inputs = OV or VL, no VPP loads 100 WA
VL Standby Supply Current All switches 0V or high-Z, control inputs = 0OV or VL 15 WA
VL Quiescent Supply Current Any combination of switches on 150 HA
INTERFACE AND LOGIC SECTION
SMBALERT Output Low Voltage | ISINK = 1mA, low state 0.4 Vv
Logic Input Low Voltage SMBCLK, SMBDATA, SMBSUS 0.8 Vi
Logic Input High Voltage SMBCLK, SMBDATA, SMBSUS 2.2 \%
Logic Output Low Voltage SMBDATA, ISINK = 4mA 0.4 \%
ADR Input Low Voltage 0.6 \
ADR Input High Voltage 15 \%
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gooooo
(VL =VY = 3.3V, VX =5V, 12IN, Ta = +25°C, unless otherwise noted.)
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(VL = VY = 3.3V, VX =5V, 12IN, Ta = +25°C, unless otherwise noted.)

VCC_ CURRENT LIMITING INPUT CURRENT (VCC OUTPUT SHORTED)

g 2.0 :
A H 15 a’| A ;.r ;rn f/r, va‘ EI.I , , ;1 NE
SHa1E
AU !
— e

CL=1uF, RESISTIVE OVERLOAD, R = 1Q

VPP_ CURRENT LIMITING

10 . ) A : ;

VPP v :
- 5 PP

' 300

200 H -
l2IN_ '4 f
™ 409 || l_j“[ : ‘Jw Y

? Ler

INPUT CURRENT (VPP OUTPUT SHORTED)

MAX1601/4 TOC-11

0
2ms/div AP TS SO ot 1.00./d
CL=1uF, R =50Q us/div
S RL=0.1Q
VCC_ SHUTDOWN RESPONSE
v : '
) 2 N ‘ .
4 1. FI
Vee_ 2 -
v)
0 . .

100ps/div
CIRCUIT OF FIGURE 2

MAXIN 7

PO9 EXVIN/LO9 EXVIN



MAX1601/MAX1604

oooooooooonnonnnpPCMCIAL
OOoo0o0ooo0osmBus™OO0000000000/0

oooboomooon

(VL =VY =3.3V, VX =5V, 12IN, Ta = +25°C, unless otherwise noted.)
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BIT NAME POR STATE FUNCTION
7 (MSB) OP/SUS 0 geve;a;ilss;:ssfld bit. Selects which latch receives data: high = operation,
6 VCCAON 0 Turns on VCCA when high, pulls VCCA to GND when low.
5 VCCA3/5 0 If VCCA is on, a high connects VY to VCCA, and a low connects VX to VCCA.
4 VCCAHIZ 0 Puts VCCA in a high-impedance state when high. Overrides VCCAON.
3 VPPAON 0 Turns on VPPA when high, pulls VPPA to GND when low.
2 VPPAPGM 0 If VPPA is on, a high connects VPPA to 12INA, and a low connects VPPA to VCCA.
1 VPPAHIZ 0 Puts VPPA in a high-impedance state when high. Overrides VPPAON.
0 (LSB) MASKFLT 0 Masks fault interrupts from both channel A and channel B when high.

12CO O Philips Corps.00 0000
SMBusO O Intel Corp.00 0000
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U3 0000OBOOOOOOOOOO0OOOODOMOMOOO0O101000100 10100110

BIT NAME POR STATE FUNCTION
7 (MSB) OP/SUS 0 gae;a;ilssgsﬁghd bit. Selects which latch receives data: high = operation,
6 VCCBON 0 Turns on VCCB when high, pulls VCCB to GND when low.
5 VCCB3/5 0 If VCCB is on, a high connects VY to VCCB, and a low connects VX to VCCB.
4 VCCBHIZ 0 Puts VCCB in a high-impedance state when high. Overrides VCCBON.
3 VPPBON 0 Turns on VPPB when high, pulls VPPB to GND when low.
2 VPPBPGM 0 If VPPB is on, a high connects VPPB to 12INB, and a low connects VPPB to VCCB.
1 VPPBHIZ 0 Puts VPPB in a high-impedance state when high. Overrides VPPBON.
0 (LSB) RFU 0 Reserved for future use.

04 00O0O0O0OO0O0OO0O0OO0DDooo11comuonbooooonn

BIT NAME POR STATE FUNCTION

7 (MSB) ADD7 0
6 ADD6 0 ADD?7 to ADD1 provide a return address for any interrupt query. For these devices, the
5 ADD5 0 return addresses are:
4 ADD4 0 1010000 = Channel A, ADD = low

1010001 = Channel B, ADD = low

3 ADD3 0 1010010 = Channel A, ADD = high
2 ADD2 0 1010011 = Channel B, ADD = high
1 ADD1 0

0 (LSB) ADDO 0

05 000000000000 10100000 01010010 0000000 d
BIT NAME POR STATE | LATCHED? FUNCTION

7 (MSB) | CATFAULT 0 Y Indicates catastrophic (thermal or undervoltage lockout) fault when high.
6 FAULT1 0 Y Indicates VCCA overcurrent/undervoltage lockout when high.
5 FAULT2 0 Y Indicates VPPA overcurrent/undervoltage lockout when high.
4 FAULT3 0 Y Indicates VCCB overcurrent/undervoltage lockout when high.
3 FAULT4 0 Y Indicates VPPB overcurrent/undervoltage lockout when high.
2 SIG/DUAL 0 N Indicates dual part (single-channel devices would read 1).
1 RFU 0 N Reserved for future use.

0 (LSB) RFU 0 N Reserved for future use.
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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 SLAVE (OP/SUS BIT)
H=LSB OF DATA CLOCKED INTO SLAVE

| = SLAVE PULLS SMBDATA LINE LOW
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tHD:DAT tsu:sT0 tBUF

J =ACKNOWLEDGE CLOCKED INTO MASTER

K = ACKNOWLEDGE CLOCK PULSE

L =STOP CONDITION, DATA EXECUTED BY SLAVE
M = NEW START CONDITION
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tsu:sTA  tHDSTA

A=START CONDITION

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

E = SLAVE PULLS SMBDATA LINE LOW

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

H =SB OF DATA CLOCKED INTO MASTER
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| = ACKNOWLEDGE CLOCK PULSE
J=STOP CONDITION
K= NEW START CONDITION
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