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MAX14802/MAX14803/MAX14803A

REBEEN. 16181E. FEEUAX

ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND.) Continuous Power Dissipation (Ta = +70°C)
VDD Logic-Supply Voltage .......ccccoovviiviiiiiiii, -0.3Vto +7V 48-Pin TQFP (derate 22.7mW/°C above +70°C)......... 1818mwW

VPP - VNN Supply Voltage ......ooooiviiiiiic 230V 110-Bump WLP (derate 37mW°C above +70°C)........ 2960mW
Vpp Positive-Supply Voltage............ ....-0.3V to +220V Operating Temperature Range (Commercial)........ 0°C to +70°C
VNN Negative-Supply Voltage .........coccevvvviiiiiinn -0.3V to -220V Operating Temperature Range (Extended)......... -40°C to +85°C

Logic Inputs (LE, CLR, CLK, DIN, DOUT)................ -0.3Vto +7V Storage Temperature Range ............cccceevnenn. -65°C to +150°C
COM_, NO_..cooiiviiiiiiiiii (-0.3V + VnN) to the minimum of Junction Temperature.......................... +150°C

[(VNN + 220V) or (Vpp + 0.3V)] Lead Temperature (soldering, 10s) +300°C
Peak Analog Signal Current Per Channel ... 3A Soldering Temperature (reflow) ... +260°C

PACKAGE THERMAL CHARACTERISTICS (Note 1)

TQFP WLP
Junction-to-Ambient Thermal Reistance (Bya).............. 44°C/W Junction-to-Ambient Thermal Reistance (0Ja).............. 27°C/W
Junction-to-Case Thermal Resistance (0JC)................. 10°C/W Junction-to-Case Thermal Resistance (0JC)..........cc...... 1°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to china.maxim-ic.com/thermal-tutorial.

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

(Vpbp = +2.7V to +5.5V, Vpp = +40V to VNN + 250V, VNN = -40V to -160V, Ta = TmIN to Tmax, unless otherwise noted. Typical values
are at Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
POWER SUPPLIES
VpD Supply Voltage VDD +2.7 +5.5 \
Vpp Supply Voltage Vpp +40 +100 VZNS‘O+ v
VNN Supply Voltage VNN -160 -100 0 V
VpD Supply Quiescent
Current Ibba 5 WA
Vo Supply Dynamic Ibb | VDD = +5V, VIE = +5V, fcLK = 5MHz 0.5 mA
Current
\C/)E':rzrftpply Quiescent IPPQ All switches remain on or off, Icom_ = 5mA 0 10 pA

2 MAXIMN
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REBEEN. 16181E. FEEUAX

ELECTRICAL CHARACTERISTICS (continued)

(Vpp = +2.7V to +5.5V, Vpp = +40V to VNN + 250V, VNN = -40V to -160V, Ta = TMIN to TmAX, unless otherwise noted. Typical values
are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Vpp Supply Dynamic Vpp = +40V, VNN = -160V, fcom_ = 50kHz
Current (All Channel Ipp Vpp = +100V, VNN = -100V, fcom_ = 50kHz 3.4 6 mA
Switching Simultaneously) Vpp = +160V, VNN = -40V, fcom_ = 50kHz 3
VN Supply Quiescent INNQ All switches remain on or off, lcom_ = 5mA 0 10 uA
Current
VNN Supply Dynamic Vpp = +40V, VNN = -160V, fcom_ = 50kHz 5
Current (All Channel INN Vpp = +100V, VNN = -100V, fcom_ = 50kHz 2.3 4 mA
Switching Simultaneously) Vpp = +160V, VNN = -40V, fcom_ = 50kHz
ANALOG SWITCH
min of (VNN
COM_, NO_ Analog Vcowm., + 200V)
Signal Range VNO_ (Note 3) Vi or (Vpp - v
10V)

Vpp = +40V, VNN = -160V, | lcom_ = 5mA 26 48

Vcom_ = 0V lcom_ = 200mA 22 32
Small-Signal Switch R Vpp = +100V, VNN = - Icom_ = 5mA 22 30 o
On-Resistance ONS 1 100V, Vcom_ = OV Icom_ = 200mA 18 27

Vpp = +160V, VNN = -40V, | lcom_ = SmA 20 30

Vcom_ = 0V lcom_ = 200mA 16 27
Small-Signal Switch Vpp = +100V, VNN = -100V, Vcom_ = 0V, o
On-Resistance Matching ARoNs lcom_ = 5mA 5 7o
Large-Signal Switch B _
On-Resistance RonL Veom_ = Vep - 10V, lcom_ = 1A 15 Q
Shunt Resistance RINT z'v%cor: g?M— 10 GND (MAX14803/MAX14803A), | ) 40 50 kQ
Switch-Off Leakage Icom_(oFF), Vcom , VNO = +100V or unconnected 0 2 A

INO_(OFF) - -

Switch-Off DC Offset RL = 100kQ -30 +30 mV
Switch-Output Peak . o
Current 100ns pulse width, 0.1% duty cycle (Note 4) 3 A
Switch-Output COM_ 300ns pulse width, 2% duty cycle (Note 4) 500 mA

Isolation Diode Current

MAXIMN 3
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MAX14802/MAX14803/MAX14803A

REBEEN. 16181E. FEEUAX

ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +2.7V to +5.5V, Vpp = +40V to VNN + 250V, VNN = -40V to -160V, Ta = TmIN to Tmax, unless otherwise noted. Typical values

are at Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
SWITCH DYNAMIC CHARACTERISTICS
) VNoO_ = +100V, R = 10kQ,
Turn-On Time toN VAN = -100V 2 3.5 us
) VNO_ = +100V, RL = 10kQ,

Turn-Off Time tOFF VN = - 100V 2 3.5 us

Output Switching o

Frequency fsw Duty cycle = 50% 50 kHz

Maximum Veom_, VNo_ dvidt | (Note 4) 20 Vins

Slew Rate
f=5MHz, R = 1kQ, CL = 15pF -50

Off-Isolation Viso 2L L= oP dB
f=5MHz, RL = 50Q 77

Crosstalk VeT f=5MHz, RL = 50Q -80 dB

COM_, NO_ Off- CcoM_(OFF), _ _ _

Capacitance CNO.(OFF) Vcom_ =0V, VNo_ = 0V, f = TMHz (Note 4) 4 11 18 pF

COM_ On-Capacitance Ccom_(oN) | Vcom_ = 0V, f = TMHz (Note 4) 20 36 56 pF

Output-Voltage Spike VsPK RL = 50Q (Note 4) -150 +150 mV

Small-Signal Analog 3 _ _

Bandwidth fBW Vpp = +100V, VNN = -100V, C|_ = 200pF 20 MHz
Vpp = +40V, VNN = -160V, Vcom_ = OV 820

Charge Injection Q Vpp = +100V, VNN = -100V, Vcom_ = OV 600 pC
Vpp = +160V, VNN = -40V, Vcom_ = OV 350

LOGIC LEVELS

Logic-Input Low Voltage ViL 0.75 V

: . VDD -
L -l High Vol V v
ogic-Input High Voltage IH 075

Logic-Output Low Voltage VoL ISINK = TmMA 0.4 \

Logic-Output High Voltage VOH ISOURCE = 0.75mA Vpp-0.5 V

Logic-Input Capacitance CIN (Note 4) 10 PP

Logic-Input Leakage IIN -1 +1 A

MNAXI N




REBEEN. 16181E. FEEUAX

TIMING CHARACTERISTICS

(Vbp = +2.7V to +5.5V, Vpp = +40V to VNN + 200V, VNN = -40V to -160V, Ta = TMmIN to Tmax, unless otherwise noted. Typical values
are at Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
LOGIC TIMING (Figure 1)
VpD = +5V £10% 20
CLK Frequency foLk MHz
Vpp = +3V £10% 10
. VpD = +5V +10% 10
DIN to CLK Setup Time tDs ns
Vpp = +3V +10% 16
, VDD = +5V £10% 3
DIN to CLK Hold Time tDH ns
Vpp = +3V +10% 3
__ ) VpD = +5V £10% 36
CLK to LE Setup Time tcs ns
Vpp = +3V £10% 65
_ i VoD = +5V £10% 14
LE Low-Pulse Width twiL ns
Vpp = +3V +10% 22
. ) VpD = +5V £10% 20
CLR High-Pulse Width twe ns
Vpp = +3V £10% 40
) : VpD = +5V +10% 50
CLK Rise and Fall Times tR, tF ns
Vpp = +3V £10% 50
Vbp = +5V +10% 6 42
CLK to DOUT Delay tDo ns
Vbp = +3V +10% 12 80

Note 2: All devices are 100% tested at Ta = +70°C. Limits over the operating temperature range are guaranteed by design and
characterization.

Note 3: The analog signal input Vcom_and VNO_ must satisfy VNN = (Vcom_, VNO_) = Vpp, or remain unconnected during power-up
and power-down.

Note 4: Guaranteed by characterization; not production tested.

MAXIMN 5
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REBEEN. 16181E. FEEUAX

MAX14802/MAX14803/MAX14803A
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REBEEN. 16181E. FEEUAX

BT EFFIE
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Ta = +25°C, unless otherwise noted.)
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28 D9 COM14 | BBl H 5 14— Hvg .
29 E10 COM13 | HBEfBIH 56 13— S .
30 G10 NO13 RRADLIT 56 13— 8 T o -
31 F11 COM12 | HBEfblH 5 12—2 M .
8 W AXXIV




REBEEN. 16181E. FEEUAX
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" XXX e XXX

MSB LSB

DOUT D15 >< D14 >< D13 >< _____________ >< D1 >< Do >< D15

DATA FROM PREVIOUS DATA BYTE
POWER-UP DEFAULT: D15-D0 =0

2. gifr [ERE#% 1 )7

*1. BORRBCEES5E10)

CONTROL
DATA BITS BITS FUNCTION
(L%‘L) DI (D2 | D3 | D4 |D5|D6| D7 | LE [CLR|SWO|SW1| SW2 | SW3 | SW4 | SW5 | SW6 | SW7
L L | L |OFF
H L | L |ON
L L | L OFF
H L | L ON
L L | L OFF
H L | L ON
L L | L OFF
H L L ON
L L | L OFF
H L | L ON
L L | L OFF
H L L ON
L L | L OFF
H L L ON
L | L[ ¢L OFF
Ho| L]t ON
X x| x [ x| x| x| x| x [H]L HOLD PREVIOUS STATE
x | x| x| x| x| x| x| x | x| n |oFF|oFF| off | oFf | oFf | oFf | oFf | OFF
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xR1. BOREGEESE0) (&)

MAX14802/MAX14803/MAX14803A

CONTROL
DATA BITS BITS FUNCTION
D8 | D9 |D10| D11 | D12 | D13 | D14 (3;55) LE |CLR|sws|swo | Sw1o | Swi1|swi2|Swi3 | swi4 | swis
L L | L |oFF
H L | L [on
L L | L OFF
H L | L ON
L L[ L OFF
H L | L ON
L L | L OFF
H L | L ON
L L | L OFF
H L | L ON
L L[ L OFF
H L | L ON
L L[ L OFF
H L | L ON
L L | L OFF
H L | L ON
X [ x [ x| x ] x]x]x X H | L HOLD PREVIOUS STATE
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MAX14802/MAX14803/MAX14803A
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MAX14802/MAX14803/MAX14803A
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ThEEHER

Vop Vpp
CLR
Vpp
LEVEL
LATCH SHIFTER
DIN
¢ S MAXIN °
CLK 16-BIT MAX14802
SHIFT MAX14803
REGISTER MAX14803A
o LATCH LEVEL
SHIFTER
LE
GND VN

*BLEED RESISTORS AVAILABLE ON THE MAX14803/MAX14803A ONLY.
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MAX14802/MAX14803/MAX14803A
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