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ABSOLUTE MAXIMUM RATINGS

V410 GND .o -0.3Vto +26V
VDD 1O GND Lo 0.3V to +16.5V

VSStO GND...oooicc -6.5V to +0.3V
VL to GND...... ....-0.3V to +6V
V+toVsg .o U UTUTSTTRR +32V
Digital INPUtS.....cooviiiii (GND -0.3V) to (VL + 0.3V)
FVHHIN . (the higher of -4V and
(Vss - 0.3V)) to (the lower of +10V and (Vpp + 0.3V))
All Other Pins ..o (Vss - 0.3V) to (Vpp + 0.3V)
Continuous Current, PE_ ... +120mA
Continuous Current, PMUS_ _........cocooiiiiii +10mA
Continuous Current, PMUFA_ + PMUFB_ +
(FVHH_ Path) ..o +45mA

Peak Current (100NS), PE_ ... +300mA
Peak Current (100ns), PMUS__..........ccccoiiiiiiiiie +20mA
Peak Current (100ns), PMUFA_ + PMUFB_ +

(FVHH_Path) ..o +70mA

Package Continuous Power Dissipation (Ta = +70°C)
48-Pin QFN-EP, on Single-Layer Board
(derate 27.8mW/°C above +70°C)......cccovviiiiiinnnn.
48-Pin QFN-EP, on Multilayer Board
(derate 40.0mW/°C above +70°C).......c.cccocvvrieaninn.
Operating Temperature Range......
Junction Temperature ...,
Storage Temperature Range ......................
Lead Temperature (soldering 10S) ..........ccoceevviiiiiiiieen...

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

(V+ = 424V, Vpp = +15V, Vss = -5V, V| = +3.3V, Ta = +25°C, unless otherwise noted. Specifications at Ta = 0°C and Ta = +70°C
are guaranteed by design and characterization. Typical values are at Ta = +25°C, unless otherwise noted.) (Figure 1)

PARAMETER | symBoL | CONDITIONS MIN TYP  MAX | UNITS
DC CHARACTERISTICS
PE_ PATH
VDUT_ = +2.5V, Isw = -40mA to +40mA,
Ta = 0°C to +30°C (Note 1) 25 3.0 35
On-Resistance RoN Q
VpuT_ = +2.5V, Isw = -40mA to +40mA, 55 40
Ta = +30°C to +70°C (Note 1) ’ ’
On-Resistance Flatness RFLAT(ON) | VDUT_ = 0to +5V (Note 1) -0.6 +0.6 Q
Ch1 to Ch2 Resistance Match RMATCH | VDUT_ = +2.5V, Isw = -40mA to +40mA -0.5 +0.5 Q
Signal Voltage Range VpE -3.5 +8.0 \
Operating DC Current Range Isw -40 +40 mA
FVHH_ PATH
) ) FVHH_ =-1.5Vto (VDD - 1.5V),
On-Resistance RON 1) = -10mA to +10mA (Notes 1, 2) %2 100 «
Operating Voltage Range FVHH_ -1.5 V?g ) vV
Operating DC Current Range Isw -10 +10 mA
FORCE PATHS
) VPMUF__ =-4.25V to +14.5V,
On-Resistance RON | 1oMUF = -25mA to +25mA (Note 1) 70 Q
Operating Voltage Range VPMUF -4.25 +14.5 Vv
Operating DC Current Range Isw -25 +25 mA
SENSE PATHS
; Vpmus_ _ =-4.25V to +14.5V,
On-Resistance Ron IPMUS. = -TMA to +1mA (Note 1) 1250 Q

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(V+ = +24V, Vpp = +15V, Vss = -5V, VL = +3.3V, Ta = +25°C, unless otherwise noted. Specifications at TaA = 0°C and Ta = +70°C
are guaranteed by design and characterization. Typical values are at Ta = +25°C, unless otherwise noted.) (Figure 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Voltage Range VPMUS -4.25 +14.5 V
Operating DC Current Range Isw -1 +1 mA
FVHH_ BUFFERS
DC Output Current lobc FVHH = -1.5V to (Vpp - 1.5V) 10 mA

o DUT_ sourcing current +15 +25
Current Limit ILIM — mA

DUT_ sinking current -25 -15
Operating Voltage Range FVHH FVHHREF_ = 0 (Note 2) -15 \gDSDV_ v

FVHHREF_ = 0; no load; relative to 2-point
line between Vpyt_ =0 and +13V;
measured at VpyT_ = +3.25V, +6.5V, and
+9.75V

FVHHREF_ = 0, no load,
VpuT_ = 0to +13V (Note 3)

Output Offset Vos_FVHH | FVHHREF_ = 0, VpuTt_ = +12V, no load -50 +50 mV
VpuT_=0to +13V, FVHHREF_ =0,

Linearity Error LER_FVHH

Gain GFVHH 1.98 2.00 2.02 VIV

Output Offset Temperature

- T +0.2 V/°

Coefficient C.vos Tcase = +30°C to +50°C 0 mv/eC

Input Bias Current IFVHH Ex:gg\:z—; __1(')5;9;0 7.5V, -25 +25 HA

Gain Resistor Ground FVHHREF | (Note 4) -1.5 +0.5 Y

Gain Resistor Current IVHHREF g\f:::rsg Viltg FVHHIN_ = +5V, 0.4 mA

LEAKAGE (Notes 5, 6)

DUT_ Leakage, Disabled ILEAK_OFF \S/\Iljvﬁihe:sj12,58v21[083,1§753pen; -1 +1 nA

S1 closed; S2, S6, S7 open;
PE_ Leakage IV VA v P 1 +1 nA
ILEAK_PMU | S2, S4, S6 closed; S1, S3, S5, S7 open;

PMUA_ Path Leakage, Enabled - -1 1 A
- aih Leakage, Enable A_ON VpuTt_=-4.25V to +14.5V * n

PMUB_ Path Leakage, Enabled ILEAK_PMU | S2, S5, S7 closed; S1, S3, S4, S6 open; 1 1 nA

B_ON VpUT_ = -4.25V to +14.5V

| S4, S6 open; VPMUFA_ = -4.25V to +14.5V;
PMUA_ Path Leakage, Disabled | "FAK-PMU | heasured at PMUFA_ with PMUSA_ 1 +1 nA
A_OFF externally connected to PMUFA_

| S5, S7 open; VpMUFB_ = -4.25V to +14.5V;
PMUB_ Path Leakage, Disabled | "FAK-PMU | measured at PMUFB_ with PMUSB_ -1 +1 nA
B_OFF externally connected to PMUFB_

DIGITAL INPUTS (PMUF_EN_,PMUS_EN_, PE/FVRREN_, PE/FVHHSEL_)
Input High Voltage VIH +2.3 \
Input Low Voltage ViL +0.4 V

MAXI N 3
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ELECTRICAL CHARACTERISTICS (continued)

(V+ = +24V, Vpp = +15V, Vss = -5V, VL = +3.3V, Ta = +25°C, unless otherwise noted. Specifications at TaA = 0°C and Ta = +70°C
are guaranteed by design and characterization. Typical values are at Ta = +25°C, unless otherwise noted.) (Figure 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Voltage Range VIN -0.2 Vi \
Input Current lIH, L VIN =-0.2V to VI -10 +10 pA
POWER SUPPLIES
Positive Supply VbD 14.5 15 16.0 \
Negative Supply Vss -6.00 -5 -4.25 \
High Voltage Supply V+ (Note 1) 23 24 25 \
Logic Supply V0L 3.0 3.3 3.6 \
V+ = +24V, Vpp = +15V,
glljfjr?te "t Fostive Supply 2 (Iop. 1+) \F/\S/EHINS_VY:KLGB\J;?S/VH’HREF_ =0, 10 mA
all digital inputs = +2.3V, no loads
V+ = +24V, Vpp = +15V,
85:?2&6 nt Negative Suppl Iss \f:/\S/iHIN5_V;\iL6.5\+/§F:z/\gHREF_ =0, 85 mA
all digital inputs = +2.3V, no loads
V+ = +24V, Vpp = +15V,
Quiescent Logic Supply Current IvL \IZ/\S/EH:II;I5_V;Y+L6.=5\+/§F%/\C|HREF_ _o, 2 mA
all digital inputs = +2.3V, no loads
V+ = +24V, Vpp = +15V,
Quiescent Power Dissipation Pbaq \F/\S/EH:”;IES_V’:\:LG_:E)\';?;/\/'_"HREF_ -0 200 mwW
all digital inputs = +2.3V, no loads
AC CHARACTERISTICS
SWITCHING TIMES BETWEEN PE_ AND FVHH_ PATHS (Note 7) (Figure 3)
Switch PE_ 10 FVip_ {ON FVHH +5V to +7V transition 275 425 ns
- 0 to +13V transition 350 500
Switch FVHH_ to PE_ tON_PE 300 425 ns
PE_ Settling Time ts_pE nggrrfvt‘;fv‘f’iigrv':{f:r of 1% step voltage 500 ns
PE_TOFV
Ovt_ershoogljadershoot +100 mv
PE_ to FVHH_ Preshoot +150 mV
Minimum Switching Slew Rate SRMIN Over 20% to 80% region +10 V/us
SWITCHING TIMES, SAME PATH (Note 8) (Figure 2)
PE_ Switch On-Time tON_1 VpE_ = +5V from 47Q source 150 ns
FVHH_ Switch On-Time tON_2,3 FVHHIN_ = +2.5V, FV4HREF_ =0 350 ns

4 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(V+ = +24V, Vpp = +15V, Vss = -5V, VL = +3.3V, Ta = +25°C, unless otherwise noted. Specifications at TaA = 0°C and Ta = +70°C

are guaranteed by design and characterization. Typical values are at Ta = +25°C, unless otherwise noted.) (Figure 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
PMUF_ _ Switch On-Time ON24 | ypuue = 45V 150 .
toN_2,5
. ) toON_6 -
PMUS_ _ Switch On-Time {ON 7 VPMUS_ _ = +5V 300 ns
PE_, FVHH_, PMUF_ _, PMUS_ _
Switch Off-Times 1oFF 700 ns
CAPACITANCE AND BANDWIDTH (Note 5)
Capacitance, All Paths c All switches disconnected, for frequencies 20 F
Disconnected DUT_OFF greater than 2MHz (Note 9) P
Switch S1 closed, all others open, for
. 8
Capacitance, PE_ Path frequencies greater than 2MHz
Connected (Note 9 Cout_Pe : PF
onnected (Note 9) Switch S1 closed, all others open, for 50
frequencies less than 1kHz
Unit-to-Unit Variation, PE_ Path AC Switch S1 closed, all others open, for w0 F
Connected DUT_PE frequencies greater than 2MHz (Note 9) B P
Capacitance, PMUFA_ and c S2, S4, and S6 closed; all others open 35 F
PMUSA_ Path Connected DUT_PMUA (Note 9) P
Capacitance, PMUFB_ and c S2, S5, and S7 closed; all others open 35 F
PMUSB_ Path Connected DUT_PMUB (Note 9) P
Capacitance, PMUFA_ Path
Disconnected CPMUFA_OFF | S4 open, measured at PMUFA_ (Note 9) 10 pF
Capacitance, PMUFB_ Path
Disconnected CPMUFB_OFF | S5 open, measured at PMUFB_ (Note 9) 10 pF
Capacitance, PMUSA_ Path c S6 closed, all others open, measured at 10 F
Connected PMUSA_ON | p\isA_ (Note 9) P
Capacitance, PMUSB_ Path c S7 closed, all others open, measured at 10 =
Connected PMUSB_ON PMUSB_ (Note 9) P
Capacitance, PMUSA_ Path
Disconnected CPMUSA_OFF | S6 open, measured at PMUSA_ (Note 9) 5 pF
Capacitance, PMUSB_ Path
Disconnected CPMUSB_OFF | S7 open, measured at PMUSB_ (Note 9) 5 pF
PE_ Signal Bandwidth f3pB Only PE_ path enabled (Note 10) 600 MHz
FVuH_ BUFFER
FVHHREF_ = 0, (gain = 2), FVHHIN_
Slew Rate SRFVHH stepped from 0 to +5V and +5V to O *5 Vs
CpuT_ = 200pF to within 0.1% of step
25
voltage, after FVHHIN_ changes
Settling ts us
CpuT_ = 4000pF to within 0.1% of step 50
voltage, after FVHHIN_ changes (Note 11)
MNAXI/V 5
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ELECTRICAL CHARACTERISTICS (continued)

(V+ = +24V, Vpp = +15V, Vss = -5V, VL = +3.3V, Ta = +25°C, unless otherwise noted. Specifications at TaA = 0°C and Ta = +70°C
are guaranteed by design and characterization. Typical values are at Ta = +25°C, unless otherwise noted.) (Figure 1)

Note 1:
Note 2:

Note 3:
Note 4:

Note 5:
Note 6:

Note 7:

Note 8:
Note 9:

Note 10:

Note 11:

V+ should be at least 8V above Vpp to guarantee specified path resistance values.

When the FVHH_ buffer is configured for a gain of +1 (FVHHREF_ open), the output voltage range is limited to -1.5V to
+7.5V.

FVHH_ buffer gain is typically +1, when FVHHREF_ is open.

FVHHREF_ is tested by repeating the FVHH_ path resistance tests over the variation of FVHHREF_. For each value of
FVHHREF_, FVHHIN_ is adjusted to FVHHIN_ = (FVHH_ + FVHHREF_) / 2.

All measurements taken at DUT_, except where noted.

These specifications are guaranteed by design and characterization. In addition, these specifications will be production
tested with min/max test limits of £10nA.

Voltage source driving PE_ has 47Q source resistance. PE_ = 0 to +5.0V, FVHH_ = +7 to +13V. Measured from 50% point
of input logic to 90% of analog swing.

All unused switches open, unless otherwise noted. Measured from 50% point of input logic to 90% of analog swing.
Unless otherwise noted, measured at DUT_. No external connections to any of the switched analog pins—PE_, DUT_,
PMUFA_, PMUFB_, PMUSA_, or PMUSB_—except as needed to make measurement.

ZpuT_ = 50Q; equivalent bandwidth calculated from measured DUT_ rise and fall time with PE_ stimulated by a 3V step
with 1ns 10% to 90% rise/fall time.

The maximum load for FVHH buffer is 4000pF.

IREEERE

(V+ = +24V, Vpp = +15V, Vgs = -5V, V| = +3.3V, Ta = +25°C, unless otherwise noted.)

PE PATH RESISTANGE vs. VOLTAGE FORCE PATH RESISTANCE vs. VOLTAGE SENSE PATH RESISTANCE vs. VOLTAGE
8 — = 80 5 1000 o
IpaTH = 40mA E IpATH = 25mA E IpaTH = 1MA E
7 g 70 g 400 E
£ H S
5 6 3 60 5 800 —
;22 5 % 50 % 700
—
2 4 2 4 S % 60
2 1 £ 2
z 3 z 30 = 500
= = =
2 20 400
10 300
0 0 200
250-2.35-1.20-0.05 1.10 2.25 340 4.55 5.70 6.85 8.00 50 25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
VOLTAGE (V) VOLTAGE (V) VOLTAGE (V)
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IZI3O—(C238%I L. PMUSB1ZDUT1 A SHIRIT B7=ICId/ N1 12388 LT EE 0,
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6 STSAENT |PMUSATA 2 —T)be PMUSATDDUTIADEEASIEL E T, PMUSA1ZDUT1IZE#ES 572
IZlEO—1C28%I L. PMUSATZDUT1 A SEIRIE B/ ld/N A 1C8EI LTS 0,

4 svOFaENT |PMUFAT A 2= PMUFA1ODUTIADEGEFIEL £, PMUFA1ZDUTIICE#Y 5729
IZI3O— 12385 L. PMUFA1ZDUT1 A S IR § B 7=0ICid/ A 1Z3EI LT RSl

48 SRR PE1 &5 UFVy 14— )be PE/FVRHSELTDREICL A=A DT, DUT IS BPET &PV 1 &1 2—TILLET,
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PMUFA_
PMUFAEN_

PMUFB_
PMUFBEN_

PE/FVHHEN_
PE/FVHHSEL_

PMUSA_
PMUSAEN_

PMUSB_
PMUSBEN_

NAXI
MAX9960

ora

ONE OF TWO CHANNELS SHOWN.
LOGIC ZERO AT SWITCH = SWITCH CLOSED.

DUT_
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MAXQ960I(3. 2207 )L EPMURE. 1 DDPERREE.
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HEARERLI DOy 1709530 —/N
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IVTLNIVEERLET ., RIBKIU2(TRTLDIC,
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EOTCRAYFZBE LTS,
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MAX9960

FAPNTISYADECILS FO=ZOR/
A=K T—=IRALYFY RV IR

®1. 24V FHlill. AARBBITNTOHESE

PMUFAEN_ | PMUFBEN_ | PMUSAEN_ | PMUSBEN_ | PE/FVRREN_ | PE/FVHHSEL_ DUT_
0 X X X X X PMUFA_ path connected
X 0 X X X X PMUFB_ path connected
X X 0 X X X PMUSA_ path connected
X X X 0 X X PMUSB_ path connected
X X X X 0 1 FVHH_ path connected
X X X X 0 0 PE_ path connected
All other combinations Every path is disconnected
F2. Ay FHli. ERG
PMUFAEN_ | PMUFBEN_ | PMUSAEN_ | PMUSBEN_ | PE/FVRREN_ | PE/FVHHSEL_ DUT_
1 1 1 1 0 0 PE_
1 1 1 1 0 1 FVHH_
0 1 0 1 1 X PMUFA_ + PMUSA_
1 0 1 0 1 X PMUFB_ + PMUSB_
0 1 0 1 0 0 PE_ + PMUFA_ + PMUSA_
1 0 1 0 0 0 PE_ + PMUFB_ + PMUSB_
0 1 0 1 0 1 FVHH_ + PMUFA_ + PMUSA_
1 0 1 0 0 1 FVHH_ + PMUFB_ + PMUSB_
PE_ + PMUFA_ + PMUSA_ +
0 0 0 0 0 0 PMUFB_ + PMUSB.
INY T 7 DRIEBIZ+2(Z7E) T, FVyyREF_Z70O—
TAVIDEFRIZTDE, NYT7DOFEBIZ+TICKY MAXIMN
*9, MAX9960
PMUS_ _
ERICEALT
MAX9960I3. BE. V+=+24V. Vpp=+15V. Vgg= PULF__ 0"
BV BRUV =+3.3VD4DDEFREXTZVEE LT,
O NUFD/NA/NZ AV T U EZBRE VO <\ FVHH'N—‘+>O/FVHH
L. BEMVERICAHEINDIGFRERSEDI T . ) ot
TINANZLTLZE e MAXQ960IC I, FRIE/ ST — O_I>_/\/WPE— o a -
TT—=r IR ETT,
1% 200pF
F v T1EHR
TRANSISTOR COUNT: 2020
PROCESS: BiCMOS

X2. ZAvF IR OIS

10 MAXIMN
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PE_TO FVi_
TRANSITION .,

MINIMUM
SWITCHING
SLEW RATE

/ -
; SETTLING " prestoor

OVERSHOOT
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toN_FVHH
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<
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B3. PE_MSFVhy NEFVHH MSPEADBBS LU N VI8 1308

<FINIIC)RASH

NYTr—=o
BHD/ 4 —UIEHRIZ. japan.maxim-ic.com/packages%
TSRS,

7169 -0051 RRHHBEX FHRHEE3-30-16 (KUY /1E)
TEL. (03)3232-6141 FAX. (03)3232-6149

VFILARREICYFVARBICEHRAINZBBUADOEROERICDOVWC—tIEEZENIRE T, BBRFH S XEEEchTHhEEA,
VEILSHERTELEBRUOMEZEE T OHEMNZBRLET,
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