19-1125; Rev 0; 9/96

oo

MAX16020 0D 000000000 0OPCOODODO
gooooobooobobogvecoovePOOODODO
OOooOOoOoOMOSFETOODOUOODOODDODODODOODOO
DCOO0O0DbICO0bD0uoboooooooobooobo
jooo0ooooooooooooooooav/svo
gooopCcMCADODOOOOOOOOOOOOODDO
ROOD0000000000ODO0O0O0O0OD3.3vO0O
gobOo0obOoz2200b000b000b00ob0Doooooo
ooooo33vbooooooooo33vooogo
(001AOODOCOOO0OU0U0U0UOoggggoooo
+5v00+12v000000000o0ooooooog
goobooobooboobobobobooboboboo
33v00o00ooooooobooooooooponoo
goodoooooooobbbovecooogooooo
goooboobo0oboboobOoboobooboobooooo
gooooceNDOODDODOODODOODOOoOoDOoOobOD
NMpA(max)D 0000000

gooooobooooooobobooobooboooog
goooooooo0ooooooooooooo/oo0
0o00o0ooooooooooooooooooecMm-
clAD0OOO)yooooooooooopooooo
goooobOoooooboboobobUoobooooo
goooooceMos/TTLOOOO0O0OOoOoooooon
gobooooboooooobobooobooboooog
oooooooo

MAXleOo20 O O0O0OO0O0O0O0O0/CMCADOCOOOO
goobobowsooQsopPUlOOOOOOOOOO

oooooodd
oooooo
0oooooooo
0oooooooooo
PCMCIAD 0 O0/0000000

oo

PART
MAX1602EEE

TEMP. RANGE
-40°C to +85°C

PIN-PACKAGE
16 QSOP

INAKXI WV

oooooooooonnnnnpPCMCIAL
VCC/VPPOOOOOOooonmn

oo

OoooopCOO0O0/00O0O00O0O0O0O0OOOOO

0 1A0 0.25Q (max)0 3.3vO vecO 00 0
1A0 0.25Q (max)0 5vOvecO 000

00000000000000000000000
0ooooo

0000/00000000

0T =+1500000000000000
00000000000000
0D000000000000000000
00000000000 11pA(max)

0 0Rps(ony 3-3vV0 0 0005V0012v0 00
0 PCMCIA 3v/5v0 0000000
0D00D01600QSOPOOOOO

O

jgoooooooooooo
CirrusJ O CL-PD67XXO 0 O O
Databook[] [0 DB86184
Inteld 082365SL (D0 00000 OOO)

googogn

12IN—4C/

INAXIMN
MAX1602

vx—4o/
a:}—c/

VDD

[— VPP

[— VCC
|- VCC

|— VCC
[— VCC

I o4 1" #

DECODE OVERCURRENT
LOGIC 1= 1ERMAL

CODE SHUTDOWN
SELECT CODE

CONTROL
INPUTS

FAULT

000000000000000000000

MAXIM

Maxim Integrated Products

1

CO9LXVIN



MAX1602

oooooooooonnonnpPCMCIAL
VCC/VPPOOOOOOOOOO

ABSOLUTE MAXIMUM RATINGS

Inputs/Outputs to GND

(VX, VY, VCC) (NOE 1) cvoveveereeeceeeseeererenienenian -0.3V, +6V
VPP Input/Output to GND

(12IN, VPP) (Note 1)
Logic Inputs to GND (AOVCC,

AOVPP, A1VPP) (Note 1)...
CODE Input to GND
VCC Output Current (Note 2)
VPP Output Current (Note 2)...

-0.3V, +15V

-0.3V, +6V
.-0.3V, (VY +0.3V)

VCC Short Circuit to GND ...
VPP Short Circuit to GND
Continuous Power Dissipation (Ta = +70°C)

QSOP (derate 8.3mW/°C above +70°C)
Operating Temperature Range

MAX1602EEE -40°C to +85°C
Storage Temperature Range ....-65°C to +160°C
Lead Temperature (soldering, 10S€C) .........cccccvvruveruenns +300°C

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. See the Electrical Characteristics.

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

(VY = 3.3V, VX =5V, 12IN = 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
Input Voltage Range VX, VY 3.0 55 \Y%
P 9 9 12IN 11 13
VY falling edge 2.4 2.6 2.8
12IN falling edge 1.8 3.0
Undervoltage Lockout Threshold — \
12IN rising edge 5.0 8.0 10.0
VX falling edge 1.4 1.9 2.8
All switches 0V or high-Z,
VY Standby Supply Current control inputs = 0V or VY, Ta = +25°C 8 1 KA
VX all switches 0V or high-Z,
VX Standby Supply Current control inputs = 0V or VY, Ta = +25°C 1 KA
All switches 0V or high-Z,
12IN Standby Supply Current control inputs = 0V or VY, Ta = +25°C 1 KA
. Any combination of VY switches on,
VY Quiescent Supply Current control inputs = 0V or VY, no VCC loads 20 200 KA
VX Quiescent Supply Current Control inputs = 0V or VY, no VCC loads 10 50 HA
. VPP 12V switches on,
12IN Quiescent Supply Current control inputs = 0V or VY, no VPP loads 5 100 KA
VCC SWITCHES
Operating Output Current Range | VCC, VX =VY =3V to 5.5V 0 1
. ] 12IN =0V to 13V, VY = 3V, VX =0V to 5.5V,
On-Resistance, VY Switches ISWITCH = 1A, TA = +25°C 0.09 0.25 Q
. ] 12IN = 0V to 13V, VX = 4.5V, VY = 0V to 5.5V,
On-Resistance, VX Switches ISWITCH = 1A, Ta = +25°C 0.09 0.25 Q
Output Current Limit VCC 1.2 4
2 MAXI/MN
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ELECTRICAL CHARACTERISTICS (continued)
(VY = 3.3V, VX =5V, 12IN = 12V, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

CO9LXVIN

PARAMETER CONDITIONS MIN TYP MAX UNITS
Output Sink Current VCC < 0.4V, programmed to OV state 10 mA
Output Leakage Current VCC forced to 0V, high-Z state, Ta = +25°C 1 10 HA
Outpu? Propagation Delay VCC, O\_/ to VX or VY, CL = 30uF, R = 25Q, 2 10 ms
Plus Rise Time 50% of input to 90% of output, Ta = +25°C
Output Rise Time \I;/f'tg\gé% A)Vgo?r:t\g%f; izlg‘féRL = open cireutt, 100 1200 us
Output Prgpagation Delay VCC, VX or VY to 0V, CL = 30pF, RL = open circuit, 20 150 ms
Plus Fall Time 50% of input to 10% of output, Ta = +25°C
Output Fall Time gg’zytg)igf;uvp\){o?r:tgvy CL = 1uF, RL = 250, 6 ms
VPP SWITCHES
Operating Output Current Range VPP 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 3 6 Q
Output Current Limit VPP programmed to 12V 130 200 260 mA
Output Sink Current VPP < 0.4V, programmed to 0V state 10 mA
Output Leakage Current VPP forced to 0V, high-Z state, Ta = +25°C 0.1 10 HA
Outpu@ Propagation Delay VPP, OV_ to 12IN, CL = 0.1pF, 12 30 ms
Plus Rise Time 50% of input to 90% of output, Ta = +25°C
Output Rise Time \1’5;;' gvg%)«yolijgh% T:Aoz'lfg;soc 100 600 us
Output Prqpagation Delay VPP, 12_IN to OV, CL = 0.1pF, 9 60 ms
Plus Fall Time 50% of input to 10% of output, TA = +25°C
Output Fall Time ;/(F)’;, ttZIlg;?p?:ihtiL = 0.14F, R = 1000 6 ms
INTERFACE AND LOGIC SECTION
FAULT Signal Propagation Delay ;/g’oz gro?r/:f’o ?(;2 ?)tc?i'r)]tt?NF(ﬁgg output, 1 us
FAULT Output Low Voltage IsINK = 1mA, low state 0.4 \
FAULT Output Leakage Current VEAULT = 5.5V, high state 0.5 0.5 DA
Thermal Shutdown Threshold Hysteresis = 20°C (Note 4) 150 °C
Logic Input Low Voltage __VCC, __ VPP 0.6 \Y
Logic Input High Voltage __VCC, __VPP 1.5 \
Code Input Low Voltage “Intel” code 0 0.4 Y
Code Input High Voltage “Cirrus” code VY -0.4 VY \Y
Code Input Mid-Level Voltage “Databook” code 1.2 VY -1.2 Y
Logic Input Bias Current __VCC, __VPP, code -1 1 HA

MAXIN 3
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ELECTRICAL CHARACTERISTICS
(VY =3.3V, VX =5V, 12IN = 12V, Ta = -40°C to +85°C, unless otherwise noted.)

PARAMETER ‘ CONDITIONS MIN TYP MAX | UNITS

POWER-SUPPLY SECTION

Input Voltage Range VX, V¥ 3.0 55 Vv
P 9 9 12IN 11 13
VY 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 1.4 2.9
VY Standby Supply Current All switches 0V or high-Z, control inputs = OV or VY 30 HA
VX, all switches OV or high-Z,
VX Standby Supply Current control inputs = 0V or VY, Ta = TmIN to TmAX 15 KA
12IN Standby Supply Current All switches OV or high-Z, control inputs = 0V or VY 15 HA
h Any combination of VY switches on,
VY Quiescent Supply Current control inputs = 0V or VY, no VCC loads 200 KA
h Any combination of VX switches on,
VX Quiescent Supply Current control inputs = 0V or high-Z, no VCC loads 50 KA
12IN Quiescent Supply Current | 12V switches on, control inputs = OV or VY, no VPP loads 100 HA
FAULT Output Low Voltage Isink = 1mMA, low state 0.4 \Y
Logic Input Low Voltage __VCC, __VPP 0.6 \Y
Logic Input High Voltage __VCC, __ VPP 1.6 \%

Note 3: Not production tested.
Note 4: Thermal limit not active in standby state (all switches programmed to GND or high-Z state).
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(VY =3.3V, VX =5V, 12IN = 12V, Ta = +25°C, unless otherwise noted.)
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(VY =3.3V, VX =5V, 12IN = 12V, Ta = +25°C, unless otherwise noted.)
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(VY =3.3V, VX =5V, 12IN = 12V, Ta = +25°C, unless otherwise noted.)
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CODE = GND CODE = 00O (VY)

A1VCC | AOVCC | A1VPP | AOVPP | VCC VPP MODE A1VCC | AOVCC | ALVPP | AOVPP | VCC VPP | MODE
0 0 0 0 GND GND STBY 0 0 0 0 High-Z | High-Z | STBY
0 0 0 1 GND GND | STBY 0 0 0 1 High-Z | High-Z | STBY
0 0 1 0 GND GND STBY 0 0 1 0 High-Z | High-Z | STBY
0 0 1 1 GND GND | STBY 0 0 1 1 High-Z | High-Z | STBY
0 1 0 0 VY GND | Active 0 1 0 0 VX GND | Active
0 1 0 1 VY VCC Active 0 1 0 1 VX VCC Active
0 1 1 0 VY 12IN | Active 0 1 1 0 VX 12IN | Active
0 1 1 1 VY High-Z | Active 0 1 1 1 VX High-Z | Active
1 0 0 0 VX GND | Active 1 0 0 0 VY GND | Active
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1 0 1 0 VX 12IN Active 1 0 1 0 VY 12IN Active
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1 1 0 0 VY GND | Active 1 1 0 0 GND GND STBY
1 1 0 1 VY VCC Active 1 1 0 1 GND GND STBY
1 1 1 0 VY 12IN Active 1 1 1 0 GND GND STBY
1 1 1 1 VY High-Z | Active 1 1 1 1 GND GND STBY

STBY =00000000 STBY =00000000
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