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MAX4810/MAX4811/MAX4812
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ABSOLUTE MAXIMUM RATINGS

(Voltages referenced to GND.) Cbpc_, Cpop_, CoN_Voltage ....ovvevieiiiiiiii, -0.3Vto Ve
VDD Logic Supply Voltage........ccccooovviiiiiiiiin, -0.3V to +6V Peak Current per Output Channel ............ccoccooviiiiii, 3.0A
Vce_ Output Driver Positive Supply Voltage........... -0.3Vto +15V Continuous Power Dissipation (Ta = +70°C) (Note 1)

VEe_ Output Driver Negative Supply Voltage......... -15V to +0.3V 56-Pin TQFN (derate 40mW/°C above +70°C) .......... 3200mW
Vpp_ High Positive Supply Voltage.................c.... -0.3V to +230V Thermal Resistance (Note 2)

VNN_ High Negative Supply Voltage .................... -230V to +0.3V OUA - et 25°C/W
Vss Voltage .....oovooviiiiiciceccee (Vpp_ - 250V) to VNN_ B e 0.8°C/W
Vpp1 - VNN1, VPP2 - VNN2 Supply Voltage............ -0.6V to +250V Operating Temperature Range.............ccccoeeeenn. 0°C to +70°C
INP_, INN_, INC_, EN_, SHDN Logic Input...-0.3V to Vpp + 0.3V Junction Temperature .........c..oooviiieeiiiiiiieee

Op_ OcP_, OLN_, ON_ +oveoveien. (-0.3V + VNN_) to (-0.3V to Vpp ) Storage Temperature Range................
CaN_Voltage.......cccovvvvvviiinns (-0.3V + VNN_) to (+15V + VNN) Lead Temperature (soldering, 10s)

Cap_Voltage .....ccoocvevviiiien, (+0.3V + Vpp_ ) to (-15V + Vpp_)

CGC_VORAGE. .. i -15V to +15V

Note 1: This specification is based on the thermal characteristic of the package, the maximum junction temperature, and the setup
described by JEDEC 51. The maximum power dissipation for the MAX4810/MAX4811/MAX4812 might be limited by the thermal
protection included in the device.

Note 2: 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 www.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

(Vpp = +2.7Vto +6V, Vcc_ = +4.75V to +12.6V, VEE_ = -12.6V t0 -4.75V, VNN_ = -200V to O, Vpp_ = 0 to (VNN_ + 200V), Vss = the lower of
VNN1 or VNN2, TA = Ty = TmiN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 3) (See Figures 8, 9, and 10.)

PARAMETER | sYmBoL | CONDITIONS | MIN  TYP  MAX | UNITS
POWER SUPPLY (Vpp, Vcc_, VEE_, VPP_, VNN )
Logic Supply Voltage VbD +2.7 +3 +6 \
Positive Drive Supply Voltage Vce. +4.75 +12 +12.6 \%
Negative Drive Supply Voltage VEE_ -12.6 -12 -4.75 Y
High-Side Supply Voltage Vpp._ 0 V'\z"gé M Y,
Low-Side Supply Voltage VNN_ -200 0 Y
Vpp_ - VNN_ Supply Voltage 0 +220 Y
SUPPLY CURRENT (Single Channel)
VINN_/VINP_= 0, VSHDN = 0 1
VpD Supply Current Ibb  |VEN_ = VpD, VSADN = VbD, VING_ = 0 or Vpp, 100 200 HA
VINN_ = VINP_, f = 5MHz
VSHDN = 0, CH1 and CH2 1
VEN_ = VpD, VSHDN = Vbp, CH1 and CH2 130 200 WA
VEN_ = VDD, VSHDN = VDD, VINC_= 0 or VDD,
Vee. Supply Current lce VINN_ = VINP_, f = 5MHZ.’ Vce_ =5V, Vpp =3V, 15
- - only one channel switching mA

VEN_ = VDD, VSHDN = VDD, VINC_ = 0 or Vpp,
VINN_ = VINP_, f = 5MHz, Vcc_ = 12V, Vpp = 3V, 36
only one channel switching

2 MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(Vbp = +2.7Vto +6VY, Vec_ = +4.75V to +12.6V, VEg_ = -12.6V 10 -4.75V, VNN_ = -200V t0 O, Vpp_ = 0 to (VNN_ + 200V), Vss =< the lower of
VNN1 or VNN2, Ta = Ty = TmiN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 3) (See Figures 8, 9, and 10.)

PARAMETER

SYMBOL

CONDITIONS

MIN TYP

MAX

UNITS

VEE_ Supply Current

IEE_

VSHDN = 0, CH1 and CH2

25

VEN_ = VbD, VSADN = Vpb, CH1 and CH2

1

VEN_ = VDD, VSHDN = VpD, VINC_ = 0 or Vpp,
VINN_ = VINP_, f = 5MHz, VEE_ = -5V,
only one channel switching

200

VEN_ = VDD, VSHDN = VbD, VINC_ = 0 or Vpp,
VINN_ = VINP_, f = 5MHz, VEg_ = -12V,
only one channel switching

200

pA

Vpp_ Supply Current

Ipp_

VSHDN = 0, CH1 and CH2

VEN_ = VpD, VSHDN = Vpp, CH1 and CH2

90

160

pA

VEN_ = VDD, VSHDN = VDD, VINC_= O or Vpp,
VINN_ = VINP_, f = BMHz, Vpp_ = +5V, VNN_ = -5V,
no load, only one channel switching

VEN_ = VDD, VSHDN = VDD, VINC_ = 0 or Vpp,
Vpp_ = +80V, VNN_ = -80V, pulse repetition
frequency = 10kHz, f = 10MHz, 4 periods,
no load, only one channel switching

0.6

mA

VNN_ Supply Current

INN_

VSHDN = 0, CH1 and CH2

VEN_ = VpD, VSHDN = Vpp, CH1 and CH2

40

80

pA

VEN_ = VDD, VSHDN = VDD, VINC_ = 0 or Vpp,
VINN_ = VINP_, f = 5MHz, VNN_ = -5V, Vpp_ = +5V,
no load, only one channel switching

VEN_ = VpD, VSADN = VpD, VINCc_ = 0 or Vpp,
Vpp_ = +80V, VNN_ = -80V, pulse repetition
frequency = 10kHz, f = 10MHz, 4 periods,

no load, only one channel switching

0.6

mA

LOGIC INPUTS (EN_, SHDN, INN_, INP_, INC_)

Low-Level Input Voltage

ViL

0.25 x
VbD

High-Level Input Voltage

ViH

0.75 x
VbD

Logic-Input Capacitance

CIN

pF

Logic-Input Leakage

N

VIN =0 orVpp

pA

OUTPUT (OUT.)

OUT_ Output-Voltage Range

Vourt_

No load at OUT_

VNN_

VPp_

Unprotected outputs (see the Ordering
Information/Selector Guide), 100mA load

VNN_ +
15

VPp_-
1.5

Protected outputs (see the Ordering
Information/Selector Guide), 100mA load

VNN_ +
2.5

Vpp_-
2.5

Low-Side Small-Signal Output
Impedance

RoLs

lop_=-100mA, Vcc_ = +12V £5%, DC-coupled

17

lop_=-100mA, Vcc_ = +5V £5%, DC-coupled

95

18

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(Vbp = +2.7Vto +6VY, Vec_ = +4.75V to +12.6V, VEg_ = -12.6V 10 -4.75V, VNN_ = -200V t0 O, Vpp_ = 0 to (VNN_ + 200V), Vss =< the lower of
VNN1 or VNN2, Ta = Ty = TmiN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 3) (See Figures 8, 9, and 10.)

Propagation Delay Clamp

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
High-Side Small-Signal Output Roks lop_=-100mA, Vcc_ = +12V £5%, DC-coupled 10.5 17 o
Impedance lop_=-100mA, Vcc_ = +5V £5%, DC-coupled 12 18
Low-Side Output Current loL Vce = +12V £5%, VouT_ - VNN_ = 100V 1.3 A
High-Side Output Current loH Vee_ = +12V 5%, VouT_ - Vpp_ = 100V 1.3 A

OP_, ON_, OCP_and OCN_ MAX4810 45
Off-Output Capacitance Co(OFF) | connected together, pF
Vpp_ = +100V, VNN_ = -100V MAX4811 75
VNN_ =-100V, Vpp_ = 100V, EN_= 0,
Off-Output Leakage Current ILK OUT = -100V to +100V -1 +1 pA
locN_ =-100mA, DC-coupled, Vcc_ = +12V £5%,
Vee =V, - 22 50
Low-Side Signal-Clamp Output EE_=-VCC_
Impedance ReLs Q
p locN_ = -100mA, DC-coupled, Vog_ = +5V 5%,
- - 24 65
VEE_=-Vce_
locp_=-100mA, DC-coupled, Vcc_ = +12V +5%,
- - 28 50
High-Side Signal-Clamp Output VEE_=-Vcc_
Impedance Reks Q
p locp_=-100mA, DC-coupled, Vcc_ = +5V 5%,
- - 38 65
VEE_=-VCC_
Vece = +12V +5%, VEE_ = -Vcc_, IcaN = 10mA,
- - - 100 Q
Low-Side Gate Short RLsH EN_=0
Impedance Vce = +12V +5%, VEE =-Vce , lcgN = T0mA,
- - - 5 7.5 10 kQ
EN_=VpD
Vee = +12V £5%, VEE = -Vcc, IcaN = 10mA,
EN = - - 100 Q
High-Side Gate Short Rust _=0
Impedance Vee = +12V 5%, VEE = -Vce, lcaN = 10mA,
- - - 5 7.5 10 kQ
EN_ = VpD
THERMAL SHUTDOWN
Thermal Shutdown TsHDN | Junction temperature rising 150 °C
Thermal-Shutdown Hysteresis 20 °C
DYNAMIC CHARACTERISTICS (RL = 1000, CL = 100pF, unless otherwise noted)
Logic Input to Output Rise B _ _ '
Propagation Delay tPLH Vce_ = +12V, Vpp_ = +5V, VNN_ = -5V, Figure 4 15 ns
Logic Input to Output Fall B _ _ .
Propagation Delay tPHL Vce = +12V, Vpp_ = +5V, VNN = -5V, Figure 4 15 ns
Logic Input to Output Rise B _ _ '
Propagation Delay tPOH Vce = +12V, Vpp_ = +5V, VNN = -5V, Figure 4 15 ns
Logic Input to Output Fall B _ _ '
Propagation Delay tPOL Vce_ = +12V, Vpp_ = +5V, VNN = -5V, Figure 4 15 ns
Logic Input o Output-Rise tPLO Vee_ = +12V, Vpp_ = +5V, VNN_ = -5V, Figure 4 15 ns

MAXI N
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ELECTRICAL CHARACTERISTICS (continued)

(Vbp = +2.7Vto +6VY, Vec_ = +4.75V to +12.6V, VEg_ = -12.6V 10 -4.75V, VNN_ = -200V t0 O, Vpp_ = 0 to (VNN_ + 200V), Vss =< the lower of
VNN1 or VNN2, Ta = Ty = TmiN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 3) (See Figures 8, 9, and 10.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Logic Input to Output-Fall B _ _ '
Propagation Delay Clamp tPHO Vce = +12V, Vpp_ = 45V, VNN_ = -5V, Figure 4 15 ns
) . Vpp_=+100V, VNN_ =-100V, Ve = +12V + 5%,
OUT_ Rise Time (GND to Vpp.) tRoP VEE = -Voo,, Figure 4 9 20 ns
. . Vpp_=+100V, VNN_ =-100V, Vcc_ = +12V + 5%,
OUT_ Rise Time (VNN_ to GND) tRNO VEE_ =-Vie,, Figure 4 17 35 ns
. . Vpp_=+100V, VNN_ =-100V, Vcc_ = +12V + 5%,
OUT_ Rise Time (VNN_ to Vpp) tRNP Ve =-Vco., Figure 4 10.5 35 ns
) Vpp_=+100V, VNN_ =-100V, Vcc_ = +12V + 5%,
OUT_ Fall Time (GND to VNN_) tFON VEE =-Vco. , Figure 4 9 20 ns
. Vpp_=+100V, VNN_ =-100V, Vcc_ = +12V + 5%,
OUT_ Fall Time (Vpp_to GND) tFPO VEE = -Voo |, Figure 4 17 35 ns
) Vpp_=+100V, VNN_ =-100V, Vcc_ = +12V + 5%,
OUT_ Fall Time (Vpp_to VNN_) tFPN VEE = -Voo,, Figure 4 10.5 35 ns
OUT Enable Time from EN N Vee_ = +12V + 5%, VEE_ = -Vce_ 100 ns
(Figure 5) Voo, = +5V + 5%, VEE_ = Voo, 150
OUT Disable Time from EN . Vee_ = +12V = 5%, VEE_ = -Vce_ 100 s
(Figure 5) Voo = +5V + 5%, VEE_ = -Voe. 150
Clamp Enable Time from INC EN.CL Vee_ = +12V £ 5%, VEE_ = Vo 150 ns
(Figure 6) i Ve, = +5V + 5%, VEE_ = -Veo. 180
Clamp Disable Time from INC OLOL Vee_ = +12V + 5%, VEE_ = -Vce_ 150 ns
(Figure 6) i Ve, = +5V + 5%, VEE_ = Voo, 150
Vpp =12V, VNN_ =0, Voc_ = +12V = 5%,
- - - 1000
Short Enable Time from EN VEE_=-VcC_
Fi 7) tEN_SH ns
(Figure Vpp =5V, VNN =0, Vo = +5V + 5%,
- - - 1000
VEe_=-Vce_
Vpp =12V, VNN =0, Voc = +12V = 5%,
- - - 250
Short Disable Time from EN VEE_=-Vce_
- tDI_SH ns
(Figure 7) Vpp =5V, VNN =0, Ve = 45V + 5%,
- - - 250
VEE_=-Vce_
INP_to INN_ Overlap Tolerance 13l ns
Vpp_=Vcc = +5V, VNN = VEE =-5Y,
Crosstalk f— EMHz 69 dB
2nd Harmonic Distortion 2HD Vpp_ = VNN_ = 100V, fouT = 5MHz, Vcc_ = 12V -48 dB
RMS Output Jitter ty Vce_ =12V 9 ps

Note 3: Specifications are guaranteed for the stated global conditions, unless otherwise noted and are 100% production tested at
Ta = +25°C and Ta = +70°C. Specifications at Ta = 0°C are guaranteed by design.
Note 4: 100% production tested at Ta = +25°C. Specifications over temperature are guaranteed by design.

MAXIMN 5

CL8UXVIN/L L8P XVIN/OLBTXVIN



MAX4810/MAX4811/MAX4812

TFAFPN, AZR—S//V1H—35,

SBETASFININY—

REEFRE

(Vpp = +3.3V, Voo = +12V, VEg_ = -12V, Vsg = -100V, Vpp_ = +100V, VNN = -100V, fouTt = 5MHz, Ta = +25°C, unless otherwise noted.)
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CONTINUOUS SWITCHING,
| fout = 2.5MHz,
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[ Vpp = +3.3V, NO LOAD
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REEEREGEE)

(Vpp = +3.3V, Veco_ = +12V, VEE_ =
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SDHN | EN_ | INP_ | INN_ | INC_ OP_ ON_ =
OCN_
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0 X X X 0 . . . .
impedance | impedance | impedance | short disabled
0 X X X 1 . High _ High GND Powere_d down, INP_/INN_ disabled, gate-source
impedance | impedance short disabled
High High High Powered up, INP_/INN_ disabled, gate-source short
1 0 X X 0 . . .
impedance | impedance | impedance | enabled
’ 0 X X ’ . High _ High GND Powered up, INP_/INN_ disabled, gate-source short
impedance | impedance enabled
High High High Powered up, all inputs enabled, gate-source short
1 1 0 0 0 . . . )
impedance | impedance | impedance | disabled
1 y 0 0 y . High . High GND Ppwered up, all inputs enabled, gate-source short
impedance | impedance disabled
1 y 0 1 X High VAN High Powered up, all inputs enabled, gate-source short
impedance - impedance | disabled
High High Powered up, all inputs enabled, gate-source short
1 1 1 0 X Vpp_ ) . )
impedance | impedance | disabled
1 1 1 1 X Vpp VNN High Not allowed (3ns maximum overlap)
- - impedance
X=F=E
O=0>vod—
1T=02vo\1
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