19-1358; Rev 0; 4/98

g

MAX4554/MAXA555/MAX45560 O 0 0 0 0 0 O (ATE)
oooboooboooobooo/ooooobooobooo
goceMostoonoicoooooooooooononood
boboooooooooooboooboobooooooog
gobobooobooboooobbooobbooobbo
MAXASSA0 020 00000000002000000
gobooD200000000D0D020000/00(3PST)
goooooooMNo)ypoooooooobooooooo
OOMAASS50400000000/0¢GPsST)ODOODO
ooooNoooooo210o0oooooogooo200
ooooooooooooobooMa4assel 30 0o00d
oog/ooEpDHO0O0O000DOoOOoOOooOoooOagno
oooooboooboz2nobo000oooobooooooon

0o0oooooooo+evOd+4ovooooooodx 4.5v
Ox20v00000000000OO0O0DO0OD0ODO®GQ
max)U 000000000001 Max) i 0000000
000000000®0000000000000000
O0o00oooobooo+2500000.25nA0+850 0
2.5nA0 0 0 MAX45540 +20vO 0 -1ovo o oogono
ooooooooo

oooooobboooo+0.8v00d+24v00000O
ooooooooooooogTrecoeMostoogog
gooooooooooboobo

oooooood
000000 (ATE)
ooooooo
ooooo
0000000000000
00000000000000000000 (ADSL)

oooo/oooboooobooobo/boon

INAKXI WV

oooo/aaooonnn

gg

OOoO0oooOoOoO0dE asvoo)yoeQ
OobDoobDoooDooo@E 15vo0)0aQ

OooooOoo0oooo@E 15vo0o)geoq
OO0D00oO0DOoooooog@E asvOoo)aosQ

goboboooobaoogaoo

OO0000O00000000000000(MAX4556)

0 tonD O topr = 275ns(x 15v0 0)
0000000 1pA
0 ESDO OO 2kVO 0 (3015.70000)
O TTL/CMOSO 0000000

g
PART TEMP. RANGE PIN-PACKAGE
MAXA4554CPE 0°C to +70°C 16 Plastic DIP
MAX4554CSE 0°Cto +70°C 16 Narrow SO
MAX4554C/D 0°C to +70°C Dice*
MAX4554EPE -40°C to +85°C 16 Plastic DIP
MAX4554ESE -40°C to +85°C 16 Narrow SO
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TOP VIEW AU/
MAX4554
i S MAX4554
noet [1 o7 A 16] comc EN | IN1 | IN2 [comc[coms]comF
NOSL IZO,:/A El COMS 1| X | X |OFF | OFF | OFF
A 0| o | o |orF [oFF | oFf
NoF1 [3] B 14] come* 0| o | 1 [NoG2 |NOS2|NOF2*
V- E I E v+ 0| 1 0 |NOG1 | NOS1 | NOF1*
: NOG1 | NOS1 | NOF1*
onp 5] ! 12] v ol 1|1 & | &]| &
NOF2* Eo/ <Ham NOG2 | NOS2 | NOF2*
nos2 [7 Jora_J | <Huo] w2 NOTE: SWITCH POSITIONS SHOWN WITH IN_ = LOW
: ! _ *INDICATES HIGH-CURRENT, LOW-RESISTANCE FORCE SWITCH
noc2[8fora__Ii [o] & X = DONT CARE
MAX4555/MAX4556 shown at end of data sheet.
DIP/SO
MAXI Maxim Integrated Products 1
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ABSOLUTE MAXIMUM RATINGS
(Voltages referenced to GND)

Vo e e -0.3V to +44V ESD per Method 3015.7 ......ooviviiiiiieiiieenieeeiee e >2000V
Vo e -25V to +0.3V Continuous Power Dissipation (Ta = +70°C)
VA 10 Vo -0.3V to +44V Plastic DIP (derate 10.53mW/°C above +70°C) ........... 842mwW
All Other Pins (NOte 1) ......ccccevivveenneenns (V--0.3V) to (V+ + 0.3V) Narrow SO (derate 8.7mW/°C above +70°C) ............... 696mwW
Continuous Current into Force Terminals.............c.cc...... +100mA Operating Temperature Ranges
Continuous Current into Any Other Terminal.................... +30mA MAX455 C_E...
Peak Current into Force Terminals MAX455 E_ E .oooeeveiveeeeeiiieeee
(pulsed at 1ms, 10% duty CyCle)........ccocvverirerrieenen. +300mA Storage Temperature Range
Peak Current into Any Other Terminal Lead Temperature (soldering, 10SeC) .......cccceeevvuvvveeennnnns +300°C
(pulsed at 1ms, 10% duty CycCle)........ccccvveriveereeennnnn. +100mA

Note 1: Signals on analog or digital pins exceeding V+ or V- are clamped by internal diodes. Limit forward diode current to maxi-
mum current rating.
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—MAX4554 (+20V, -10V Supplies)

(V+ = +20V, V- = -10V, VL = 5V, GND = 0V, VIN_H = 2.4V, VIN_L = 0.8V, TA = TMIN t0 TMAX, unless otherwise noted. Typical values
are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN TYp MAX UNITS
(Note 2)
6Q ANALOG SWITCH (FORCE)
; VCOMF,
Analog Signal Range Note 3 C,E V- V+ \%
g Sig g VNOF_ ( )

. +25°C 35 6
On-Resistance RonN VcowmF = 10V, IcomrF = 10mA CE Q
On-Resistance Match +25°C 0.4 1

AR Vi =10V, | =10mA Q
(Note 4) ON COMF COMF CE 15
On-Resistance Flatness VCOMF = +5V, 0V, -5V; +25°C 0.5 15
(Note 5) RFLATION) | |opF = 10mA C.E 2.0 Q
V+ = 22V, V- = -11V +25°C | -0.25 0.03 0.25
NOF _ Off-Leakage Current | | ’ ' —_ nA
- 9 NOF_(OFF) | voome = +10V, Vnor_ =F10V CE 25 25
V+ =22V, V- =-11V +25°C -0.5 0.03 0.5
COMF Off-Leakage Current | | ’ ' nA
9 COMF(OFF) | voome = +10V, VNOF_ =310V C,E 2.5 2.5
V+ =22V, V- =-11V +25°C -0.5 0.06 0.5
COMF On-Leakage Current | | ’ ! nA
9 COMFON) | voome = +10V C,E -10 10
Charge Injection Q VcowmF = 0, Figure 13 C,E 80 pC
60Q ANALOG SWITCH (SENSE-GUARD)
Vcows,
. VcoMma,
Analog Signal Range Note 3 C,E V- V+ \
g olg g VNOS._, ( )
VNOG_
) +25°C 34 60
On-Resistance RoN Vcom =10V, Icom =1mA Q
- - C,E 70
On-Resistance Match +25°C 5 8
AR Vi =10V, | =1mA Q
(Note 4) ON COM_ COM_ CE 10

2 MAXIMN
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ELECTRICAL CHARACTERISTICS—MAX4554 (+20V, -10V Supplies) (continued)

(V+ = +20V, V- = -10V, VL = 5V, GND = 0V, VIN_H = 2.4V, VIN_L = 0.8V, TA = TMIN to TMAX, unless otherwise noted. Typical values

are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN TYP MAX UNITS
(Note 2)
On-Resistance Flatness R Vcom_ = +5VY, 0V, -5V; +25°C 3.5 9 0
(Note 5) FLATON) | 1com = 10mA C.E 10
NOS_, NOG_ Off-Leakage | INOS_(OFF), | V+ = 22V; V- = -11V; Vcom_ = +10V; +25°C | -0.25  0.02 0.25 A
Current INOG_(OFF) | VNOS_, VNOG_ = 10V CE -2.5 25
COMS, COMG Off-Leakage | Icoms(OFF), | V+ = 22V; V- = -11V; Vcom_ = +10V; +25°C | -0.25 0.02 0.25 A
Current IcomMG(OFF) | VNOS_, VNOG_ = 10V C,E -25 25
- +25°C -0.5 0.04 0.5
COMS, COMG On-Leakage | Icoms(ON), V4 = 22V, V- = -11V, Veom = £10V nA
Current ICOMG(ON) - CE -5.0 5.0
Charge Injection Q Vcom_ =0, Figure 13 +25°C 6 pC
LOGIC INPUT
IN_, EN Input Logic VIN_H,
Threshold High VENH C.E 16 24 v
IN_, EN Input Logic VIN_L,
Threshold Low VENL C.E 08 16 v
IN_, EN Input Current Logic | IN_H, lIN_L, e
High or Low IENH. IENL VIN. =VEN=0o0rVL CE 0.5 0.03 0.5 A
SWITCH DYNAMIC CHARACTERISTICS
) = = +25°C 150 300
Turn-On Time (Force) toN V.COMF 3V, RL = 3000, ns
Figure 10 C,E 350
Turn-On Time ; Vcowms, Vecome = 10V; RL = 1kQ; +25°C 150 300 ns
(Sense-Guard) ON Figure 10 C,E 350
. VcoME = 3V, RL = 300Q, +25°C 130 300
Turn-Off Time (Force) toFF Figure 10 CE 350 ns
Turn-Off Time i Vcowms, Vcoma = 10V; RL = 1kQ; +25°C 130 300 ns
(Sense-Guard) OFF Figure 10 C,E 350
Enable Time On t V =10V, Figure 11 +25°C 375 500 ns
EN COoM_ = , FIg CE 600
Enable Time Off t V =10V, Figure 11 *+25°C 170 275 ns
EN COoM_ = , Fig CE 350
NOF_ Off-Capacitance COFF VNOF = GND, f = 1MHz, Figure 14 +25°C 22 pF
NOS_, NOG_ VNOS_, VNOG_ = GND; f = IMHz; .
Off-Capacitance Corr Figure 14 +25°C 7 pF
COMF Off-Capacitance CoFF VcoMF = GND, f = 1MHz, Figure 14 +25°C 50 pF
COMS, COMG Vcowms, Vcoma = GND; f = 1IMHz; o
Off-Capacitance Corr Figure 14 +25°C 15 PF
COMF On-Capacitance CoN Vcomr = GND, f = 1MHz, Figure 14 +25°C 130 pF
COMS, COMG Vcowms, Vcoma = GND; f = 1IMHz; o
On-Capacitance Con Figure 14 +25°C 30 pF
Total Harmonic Distortion THD +25°C 0.007 %
(Force)
. RIN_=50Q, Rout = 50Q, f = 1MHz, o )
Off Isolation (Force) Viso Vo, = 100mVews, Figure 15 +25°C 30 dB
M AXIW 3
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ELECTRICAL CHARACTERISTICS—MAX4554 (+20V, -10V Supplies) (continued)
(V+ = +20V, V- = -10V, VL = 5V, GND = 0V, VIN_H = 2.4V, VIN_L = 0.8V, TA = TMIN to TMAX, unless otherwise noted. Typical values

are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN TYp MAX UNITS
(Note 2)
POWER SUPPLY
Power-Supply Range V+, VL, V- | VL=4.5V CE +4.5 +20 \Y
V+ = 22V: V- = -11V: +25°C -1.0 1.0
V+ Supply Current I+ _ ’ ' A
PPl VEN, VIN_ =0 or VL C.E -5.0 5.0 H
V+ = 22V; V- =-11V, +25°C -1.0 1.0
V- Supply Current - _ ’ ' A
PRl VEN, VIN_ =0 or VL C.E 5.0 5.0 H
V+ = 22V: V- = -11V: +25°C -1.0 1.0
VL Supply Current | _ ’ ' A
PPl L+ VEN, VIN_ =0 or VL CE 5.0 5.0 H
V+ = 22V V- = -11V: +25°C -1.0 1.0
Ground Current | _ ’ ! A
GND | VER, ViIN_=0or VL C.E 5.0 5.0 H

ELECTRICAL CHARACTERISTICS—MAX4554 (x15V Supplies)
(V+ = +15V, V- = -15V, VL = 5V, GND = 0V, VIN_H = 2.4V, VIN_L = 0.8V, TA = TMIN t0 TMAX, unless otherwise noted. Typical values

are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN TYp MAX UNITS
(Note 2)
6Q ANALOG SWITCH (FORCE)
: VCOMF,
Analog Signal Range Note 3 C,E V- V+ \
g Sig g Vo | ¢ )

. +25°C 4 6
On-Resistance RoN Vcomr = 210V, IcomrF = 10mA CE 7 Q
On-Resistance Match +25°C 0.5 1

AR V =+10V, | =10mA Q
(Note 4) ON COMF COMF CE 15
On-Resistance Flatness VCOMF = +5V, 0V, -5V; +25°C 0.1 1
(Note 5) RFLATOON) | |-opF = 10mA C.E 15 Q
V+ =16.5V, V- = -16.5V +25°C | -0.25 0.03 0.25
NOF_ Off-Leakage Current | | ; ‘_ nA
- 9 NOF_(OFF) | veome = +10V, VNOF_ =F 10V C,E -2.5 2.5
V+ =16.5V, V- = -16.5V +25°C -0.5 0.03 0.5
COMF Off-Leakage Current | | ; ' nA
9 COMFOFF) | voomr = 10V, VNOF_=F10V C,E -5.0 5.0
V+ = 16.5V, V- = -16.5V +25°C | -05 0.06 0.5
COMF On-Leakage Current | | ; ' nA
9 COMF(ON) VcoMmF = £10V C,E -10 10
Charge Injection Q VcowmF = 0, Figure 13 +25°C 100 pC
60Q ANALOG SWITCH (SENSE-GUARD)
Vcows,
. Vcoma,
Analog Signal Range Note 3 C,E V- V+ \
g olg g VNOS._, ( )
VNOG_

. +25°C 38 60

On-Resistance RoN Vcom_ = %10V, Icom_= 1mA CE 20 Q

MAXIMN
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ELECTRICAL CHARACTERISTICS—MAX4554 (+15V Supplies) (continued)
(V+ = +15V, V- = -15V, VL = 5V, GND = 0V, VIN_H = 2.4V, VIN_L = 0.8V, TA = TmIN to TMAX, unless otherwise noted. Typical values

are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN TYP MAX UNITS
(Note 2)
On-Resistance Match +25°C 5 9
AR Vi =10V, | =1mA Q
(Note 4) ON CoM_ com_ C.E 10
On-Resistance Flatness +25°C 15 5
=+ - . =
(Note 5) RFLAT(ON) | Vcom_= +5V, 0V, -5V; Icom_= 1mA CE 5 Q
NOS_, NOG Off-Leakage INOS_(OFF), | V+ = 16.5V; V- =-16.5V; +25°C | -0.25 0.01 0.25 A
Current INOG_(OFF) | Vcom_ = +10V; VNos_, VNoG_= F10V | C,E -2.5 2.5
COMS, COMG Off-Leakage | Icoms(oFF), | V+ = 16.5V; V- = -16.5V; +25°C | -0.25 0.01 0.25 A
Current IcomG(OFF) | Vcom_ = +10V; VNos_, VNoG_= F10V | C, E -2.5 2.5
COMS, COMG On-Leakage | Icoms©oN), | V+ =16.5V, V- = -16.5V, +25°C -0.5 0.02 0.5 nA
Current IcomG(oN) | Vcom_ = £10V CE -5.0 5.0
Charge Injection Q Vcom_ =0, Figure 13 +25°C 4 pC
LOGIC INPUT
IN_, EN Input Logic VIN_H,
- . = C,E 1.6 2.4 \%
Threshold High VENH
IN_, EN Input Logic VIN_L,
Threshold Low VENL C.E 0.8 16 v
IN_, EN Input Current Logic | IN_H, IN_L, | \,— _ )
High or Low IERH, IENL VEN=0or VL C,E 0.5 0.03 0.5 HA
SWITCH DYNAMIC CHARACTERISTICS
= = +25°C 135 275
Turn-On Time (Force) toN V.COM— +10V, Ru = 3000, ns
Figure 10 C,E 325
Turn-On Time ¢ Vcom_ = 10V, RL = 1kQ, +25°C 135 225 ns
(Sense-Guard) ON Figure 10 C,E 275
. Vcom_ = =10V, R = 300Q, +25°C 170 275
Turn-Off Time (Force) toFF Figure 10 CE 375 ns
Turn-Off Time ‘ Vcom_ = #10V, R = 1kQ, +25°C 135 225 o
(Sense-Guard) OFF Figure 10 C,E 275
= = +25°C 310 500
Enable Time On tEN V.COM— +10V, Ri = 3000, ns
Figure 11 C,E 600
= = +25°C 170 300
Enable Time Off tEN V.COM— +10V, Ri = 3000, ns
Figure 11 C,E 400
NOF_ Off-Capacitance CoFF VNOF = GND, f = 1MHz, Figure 14 +25°C 22 pF
NOS_, NOG_ VNOs_, VNoG_ = GND; f = 1MHz; o
Off-Capacitance CorF Figure 14 +25°C 9 pF
COMF Off-Capacitance COFF VcomFr = GND, f = 1MHz, Figure 14 +25°C 29 pF
COMS, COMG Vcoms  Vcomc = GND; f = 1IMHz; o
! _ — +
Off-Capacitance CorF Figure 14 25°C 9 PF
W AXIW S
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ELECTRICAL CHARACTERISTICS—MAX4554 (+15V Supplies) (continued)

(V+ = +15V, V- = -15V, VL = 5V, GND = 0V, VIN_H = 2.4V, VIN_L = 0.8V, TAa = TmIN to TmAX, unless otherwise noted. Typical values
are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN TYP MAX UNITS
(Note 2)
COMF On-Capacitance CoN \F/%?J';/gleND' f=1MHz, +25°C 107 pF
COMS, COMG Vcowms, VcomG_ = GND; f = 1MHz; o
On-Capacitance Con Figure 14 +25°C 29 pF
Total Harmonic Distortion THD +25°C 0.007 %
(Force)
Off Isolation (Force) Viso SLNO—M: iofdoi]c\)&;ﬂ: ?:?;r; :151 MHz, +25°C -30 dB
POWER SUPPLY
Power-Supply Range V+, VL, V- | VL=24.5V CE +4.5 +20 \Y
V+ =16.5V; V- =-16.5V; +25°C -1.0 0.001 1.0
V+ S ly C t I+ _ ’ ’ A
ubply t-urren VEN, VIN_=0or V+ C,E -5.0 5.0 H
V+ =16.5V; V- =-16.5V; +25°C -1.0 0.001 1.0
V- Supply C t - _ ' ' A
upply turren VEN, VIN_ =0 or V+ CE -5.0 5.0 "
V+ =16.5V; V- =-16.5V, +25°C -1.0 0.001 1.0
VL Supply Current | _ ' ' A
PRl L+ VEN, VIN_ = 0 or V+ CE 5.0 5.0 H
V+ =16.5V; V- = -16.5V; +25°C -1.0 1.0
Ground Current | _ ' ' A
GND | Ve ViN_ =0 or V+ CE | 50 50 | M

ELECTRICAL CHARACTERISTICS—MAX4555 (+15V Supplies)

(V+ = +15V, V- = -15V, VL = 5V, GND = 0V, VIN_H = 2.4V, VIN_L = 0.8V, TAa = TMIN to TmAX, unless otherwise noted. Typical values
are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN (Njc;:(ePZ) MAX UNITS
6Q ANALOG SWITCH (FORCE)
Analog Signal Range VcoM_, VNo_| (Note 3) CE V- V+ \
. +25°C 3.8 6
On-Resistance RoN Vcom_ = %10V, Icom_ = 10mA CE 7 Q
On-Resistance Match +25°C 0.3 1
=+ =
(Note 4) ARON Vcom_ = *10V, Icom_ = 10mA CE G Q
On-Resistance Flatness R Vcom_ = +5V, 0V, -5V; +25°C 0.05 1 o
(Note 5) FLATON) | 1com_= 10mA C.E 15
V+ = 16.5V, V- = -16.5V +25°C | -0.25 0.03 0.25
N ff-Leak I ! ! A
C_OffLeakage Current | INC_OFF) | yooy = 210V, Vno_ =F 10V CE | =25 25 | "
V+ =16.5V, V- =-16.5V +25°C -0.5 0.03 0.5
M_ Off-Leak I i ’ A
COM_ Off-Leakage Current | Icom_(OFF) Veom. = +10V, Vno_ = £10V CE =0 = n
V+ =16.5V, V- = -16.5V, +25°C -0.5 0.06 0.5
COM_ On-Leakage Current | Icom_(ON) Veow, = +10V CE 10 0 nA
Charge Injection Q Vcowm_ =0, Figure 13 +25°C 100 pC

6 MAXIMN
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ELECTRICAL CHARACTERISTICS—MAX4555 (+15V Supplies) (continued)

(V+ = +15V, V- = -15V, VL = 5V, GND = 0V, VIN_H = 2.4V, VIN_L = 0.8V, TAa = TmIN to TmAX, unless otherwise noted. Typical values
are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN TYP MAX UNITS
(Note 2)
30Q ANALOG SWITCH (SENSE-GUARD)
Analog Signal Range Vcom, VNo_| (Note 3) C,E V- V+ \Y
+25°C 15 30
On-Resistance RoN Vcom =10V, Icom = 10mA Q
- - CE 45
On-Resistance Match +25°C 0.6 4
=+ =
(Note 4) ARON Vcom_ = %10V, Icom_ = 10mA CE 5 Q
On-Resistance Flatness R Vcom_ = +5V, 0V, -5V; +25°C 0.6 5 a
(Note 5) FLATON) | 1com_= 10mA CE 6
V+=16.5V, V- = -16.5V +25°C -0.3 0.01 0.3
NC_ Off-Leakage Current | ; ! nA
- g NCLOFR) | vcom_ = +10V, Vno_ = F10V CE | 25 25
V+ =16.5V, V- =-16.5V +25°C -0.3 0.01 0.3
COM_ Off-Leakage Current | | ; ! nA
- 9 COMOFF) | veom_ = 10V, Vno_ = F10V CE | 25 25
V+ =16.5V, V- =-16.5V +25°C -0.6 0.02 0.6
COM_ On-Leakage Current | | X ' nA
- 9 NCON) | vye = =+10v C.E 5.0 5.0
Charge Injection Q Vcowm_ =0, Figure 13 +25°C 4 pC
LOGIC INPUT
:_l::arllnput Logic Threshold VIN H CE 16 24 v
:_l\;;vlnput Logic Threshold VINL CE 08 16 v
Lﬁ;d"ﬁ”ﬁcﬁb’rrem Logic I:I';l\l_lt’ VIN_ = 0.8V or 2.4V C.E 05 003 05 uA
SWITCH DYNAMIC CHARACTERISTICS
. VCOM_ = —|_—3V, RL = 3009’ +25°C 155 275
Turn-On Time (Force) toN Figure 10 CE 35 ns
Turn-On Time ‘ Vcom_ = 10V, RL = 1kQ, +25°C 125 225 ns
(Sense-Guard) ON Figure 10 C,E 275
. Vcom_ = %3V, RL = 300Q, +25°C 190 275
Turn-Off Time (Force) toFF Figure 10 CE 3ot ns
Turn-Off Time ‘ Vcom_ = =10V, RL = 1kQ, +25°C 125 225 ns
(Sense-Guard) OFF Figure 10 C,E 275
COM_ Off-Capacitance VcoMm_, VNo_ = GND; f = 1MHz; o
Force igure +25°C 29 PF
( ) Corr Figure 14
COM_ On-Capacitance VcoMm_, VNo_ = GND; f = 1MHz; o
(Sense-Guard) Con Figure 14 +25°C 9 PF
COM_ On-Capacitance Vcom_, VNo_ = GND; f = 1MHz; o
(Force) Con Figure 14 +25°C 107 PF
COM_ Off-Capacitance VcoMm_, VNo_ = GND; f = 1MHz; o
(Sense-Guard) Corr Figure 14 +25°C 29 PF

MAXIMN 7
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ELECTRICAL CHARACTERISTICS—MAX4555 (+15V Supplies) (continued)
(V+ = +15V, V- = -15V, VL = 5V, GND = 0V, VIN_H = 2.4V, VIN_L = 0.8V, TA = TmIN to TMAX, unless otherwise noted. Typical values

are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN (N-Ic;:(ePZ) MAX UNITS

NC_ Off-Capacitance VcoM_, VNo_ = GND; f = 1MHz; o

(Force) Corr Figure 14 +25°C 22 PF

NC_ Off-Capacitance VcoMm . VNO = GND; f = 1MHz; o

— . — - +

(Sense-Guard) Corr Figure 14 25°C 9 PF

Total Harmonic Distortion THD +25°C 0.007 %

(Force)

Off Isolation (Force) RiN =50Q, RouT = 50Q, f=1MHz, o

(Note 6) ViSO | veom_ = 100mVRs, Figure 15 vase 38 dB

POWER SUPPLY

Power-Supply Range V+, VL, V- C,E +45 +20 \Y
V+ =16.5V; V- =-16.5V; +25°C -1.0 0.001 1.0

V+ Supply Current I+ VEN VIN = 0 or V+ CE ) 30 MA
V+ =16.5V; V- = -16.5V; +25°C -1.0 0.001 1.0

V- Supply Current I- VEN, VIN_ = 0 or V+ CE ) 0 HA
V+ =16.5V; V- = -16.5V; +25°C -1.0 0.001 1.0

VL Supply Current IL+ VEN VIN =0 or V+ CE 50 30 MA
V+ =16.5V; V- = -16.5V; +25°C -1.0 0.001 1.0

Ground Current [ — ' ’ A

GND | Ve Vin_ =0 or V+ C.E | 50 50 | "

ELECTRICAL CHARACTERISTICS—MAX4556 (x15V Supplies)
(V+ = +15V, V- = -15V, VL = 5V, GND = 0V, VIN_H = 2.4V, VIN_L = 0.8V, TA = TMIN t0 TMAX,

are at Ta = +25°C.)

unless otherwise noted. Typical values

PARAMETER SYMBOL CONDITIONS TA MIN TYp MAX UNITS
(Note 2)
6Q ANALOG SWITCH (FORCE)
: Vcowmi,
Analog Signal Range Note 3 C,E V- V+ V
9>d 9 VNO1, VNC1 ( )

. +25°C 3.8 6
On-Resistance RoN Vcowm1 = £10V, Icom1 = 10mA CE 7 Q
On-Resistance Match +25°C 0.3 1

AR V =+10V, | =10mA Q
(Note 4) ON comM1 CcoM1 CE 15
On-Resistance Flatness Vcom1 = +5V, 0V, -5V; +25°C 0.05 1

(Note 5) RFLATOON) | 1007 = 10mA C.E 15 Q

NO1, NC1 Off-Leakage INO1(OFF), | V+ =16.5V; V- =-16.5V; +25°C | -0.25 0.03 0.25 A
Current INC1(OFF) | Vcomi = +10V; VNO1, VNC1 = F10V CE -2.5 2.5
V+ =16.5V, V- = -16.5V +25°C -0.5 0.03 0.5

COML1 Off-Leakage Current | | ; ! nA
9 COMLOFR) | vcomy = +10V, Vo1 = F10V C,E 5.0 5.0
V+ = 16.5V, V- = -16.5V +25°C -0.5 0.06 0.5

COML1 On-Leakage Current | | ; ' nA
9 COMLON) | veomy = +10V C,E -10 10

Charge Injection Q Vcowmi = 0, Figure 13 +25°C 100 pC

MAXIMN




Ooooo/aooo0non

ELECTRICAL CHARACTERISTICS—MAX4556 (+15V Supplies) (continued)

(V+ = +15V, V- = -15V, VL = 5V, GND = 0V, VIN_H = 2.4V, VIN_L = 0.8V, TAa = TMIN to TMAX, unless otherwise noted. Typical values

are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN TYp MAX UNITS
(Note 2)
60Q ANALOG SWITCH (SENSE-GUARD)
. Vcowm,
Analog Signal Range — Note 3 C,E V- V+ \
g Sig g Vo, VNG, ( )
. +25°C 36 60
On-Resistance RoN Vcom =10V, Icom = 10mA Q
- - C.E 70
On-Resistance Match +25°C 5 9
AR V =+10V, | =10mA Q
(Note 4) ON com_ CoM_ C.E 10
On-Resistance Flatness R Vcom_ = +5V, 0V, -5V; +25°C 0.6 5 o
(Note 5) FLATON) | jcom_= 10mA C.E 6
NO_, NC Off-Leakage INO_(OFF), | V+=16.5V; V- =-16.5V; +25°C | -0.25 0.01 0.25 nA
Current INC_(OoFF) | Vcom_ = *10V; VNO_, VNC_=F 10V C,E 2.5 2.5
V+ = 16.5V: V- = -16.5V: +25°C -0.25 0.01 0.25
COM_ Off-Leakage Current | | , ’ nA
- 9 COM_(OFF) Vcom_ = £10V; VNo_, VNC_ = F10V C,E -2.5 25
V+ =16.5V, V- = -16.5V +25°C -0.5 0.02 0.5
M -Leak I ' ' A
COM_ On-Leakage Current | Icom_(ON) Vcom. = +10V CE 50 50 n
Charge Injection Q Vcom_ =0, Figure 13 +25°C 5 pC
LOGIC INPUT
IN_ Input Logic Threshold VIN H C.E 16 24 v
High -
IN_ Input Logic Threshold VIN L C.E 08 16 v
Low -
IN_ Input Current Logic [IN_H, _
High or Low INL VIN_=0orVL C,E 0.5 0.03 0.5 HA
SWITCH DYNAMIC CHARACTERISTICS
o Vcom_ = +10V, RL = 300Q, +25°C 150 250
Transition Time (Force) tTRANS Figure 10 CE 300 ns
Transition Time ‘ Vcom_ = =10V, RL = 1kQ, +25°C 125 225 ns
(Sense-Guard) TRANS Figure 10 C,E 275
Break-Before-Make Time tBBM Vcom_ = £10V, RL = 1kQ, Figure 12 +25°C 1 15 ns
NO1, NC1 Off-Capacitance VNO1, VNC1 = GND; f = 1MHz; o
(Force) Corr Figure 14 +25°C 21 PF
COM1 On-Capacitance Vcom1 = GND, f = 1MHz, o
. +
(Force) Con Figure 14 25°C 137 pF
NO_, NC_ Off-Capacitance VNO_, VNC_ = GND; f = 1MHz; o
(Sense-Guard) CorF Figure 14 +25°C ! PF
COM_ On-Capacitance Vcom = GND, f = 1MHz, o
- ) - +
(Sense-Guard) Con Figure 14 25°C 30 pF
Total Harmonic Distortion THD +25°C 0.007 %
(Force)
. RIN = 50Q, RouTt =50Q, f = 1MHz, o )
Off Isolation (Force) Viso Vo, = 100mViws, Figure 15 +25°C 30 dB
M AXIW 9
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ELECTRICAL CHARACTERISTICS—MAX4556 (+15V Supplies) (continued)
(V+ = +15V, V- = -15V, VL = 5V, GND = 0V, VIN_H = 2.4V, VIN_L = 0.8V, TA = TmIN to TMAX, unless otherwise noted. Typical values

are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN TYpP MAX UNITS
(Note 2)
POWER SUPPLY
Power-Supply Range V+, VL, V- | VL=4.5V C,E +4.5 +20 \%
V+ =16.5V, V- =-16.5V +25°C -1.0 0.001 1.0
V+ Supply Current I+ . ' A
pply ViN_ =0 or VL C.E | 50 so | M
V+ =16.5V, V- =-16.5V +25°C -1.0 0.001 1.0
V- Supply Current - : ' A
pply VIN_ =0 or VL CE | 50 50 | "
V+ =16.5V, V- =-16.5V +25°C -1.0 0.001 1.0
VL Supply Current | . ' A
pply L | vin_=0orVL CE | 50 50 | "
V+ =16.5V, V- =-16.5V +25°C -1.0 0.001 1.0
Ground Current | : ' A
GND | vy =0orVL C.E 5.0 5.0 H

Note 2: The algebraic convention is used in this data sheet; the most negative value is shown in the minimum column.
Note 3: Guaranteed by design.

Note 4: ARON = ARON(MAX) - ARON(MIN).
Note 5: Resistance flatness is defined as the difference between the maximum and the minimum value of on-resistance as

measured over the specified analog signal range.

10
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(V+ = +15V, V- =-15V, GND = 0V, Ta = +25°C, unless otherwise noted.)
MAX4554
SWITCH ON-RESISTANCE vs. Vcom FORCE SWITCH ON-RESISTANCE SENSE/GUARD SWITCH ON-RESISTANCE
(DUAL SUPPLIES) vs. Vcom AND TEMPERATURE vs. Vcom AND TEMPERATURE
40 H] 6 8 60 3
‘ ‘ /\ g § 55 Ne
_ ¥ N MAX4554/MAX4556 / § =\ £ % -\l £
g 4 N\ SENSE&GUARD __4 E E N Ta-sC S E
g \\_/_/ \ Tp = +85°C - 45 L
z s s [ ] T / g A
b = ED ' Ta=+25°C /
g 2 S 3 b — g % ~— " =
z N MAX45S5 SENSE P 2 \\ Ta=425°C g 4 y
15 —
5 2 — — P -
s T = -40°C —
& 1 % T =-40°C
5 FORCE 15
0 | 0 10
45 -0 -5 0 5 10 15 20 5 0 5 10 15 2 45 -0 -5 0 5 10 15
Veom (V) Veom (V) Veom (V)
SWITCH ON-RESISTANCE vs. Vcom ON-LEAKAGE CURRENT
(SINGLE +15V SUPPLY) vs. TEMPERATURE
s 1 m
100 3 0 = g
e V- = -15V, )i
g e L : B /J
T - i =z 1 Force_ /| /
|<£ LT //\ i
1%} 0]
2 1 MAX4555 SENSE S |
= =
= = = 1 SENSE & GUARD
s ~ S 001 4 ,/
= FORCE il
w /, A
0.001 o
4
P
1 0.0001
0123456789101112131415 50 25 0 25 50 75 100 125
Veom (V) TEMPERATURE (°C)
MAX4554
OFF-LEAKAGE CURRENT CHARGE INJECTION vs. Vcom
vs. TEMPERATURE (+20V, -10V SUPPLIES)
100 o 100 s
Vi = 15V, 3 g
V- =-15V, ‘ ‘ 2 % /T Force g
10 [ Vic OR Vg = +10V £ :
Vcom = ¥10V = =
z 60 \
] // g « [ N
2 01 FORCE A 2 / \
3 d o L ko /
I / 0 NS N
L
S 001 - SENSE & GUARD 0 \\—’// SENSE & GUARD
7’
’/
0.001 // // 20
,4
00001 L2 / -40
50 -5 0 25 50 75 100 125 0 -5 0 5 10 15 2
TEMPERATURE (°C) Veom (V)
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Ln (V+ = +15V, V- = -15V, GND = 0V, Ta = +25°C, unless otherwise noted.)
Lé_) MAX4555/MAX4556 MAX4554 MAX4555/4556
CHARGE INJECTION vs. Vcom ON/OFF/ENABLE TIMES vs. ON/OFF/TRANSITION TIMES vs.
>< (+15V SUPPLIES) TEMPERATURE (+20V, -10V SUPPLIES) TEMPERATURE (+20V/-10V SUPPLIES)
< 100 A 500 ‘ 2 180 ‘ ‘ 5
80 N g 40 tEN(ON) — E 160 [—— MAX4555 tonftorr ] E
2 L/~ FORCE z 400 | — 5 _— 5
/ = >/ s 140 — s
~ 60 350 - /A
1O / ) _— 2 | ]
LO 5 4 N z 00 = 2 100 ~_— MAX4556 trrans
g B 2 =
B “ 2 / \ 2 = {EN(OF) 2w
/ - 200 —
V AN 7~ SENSE & GUARD — 150 | 3____-—— 60
>< N 100 47/*’@. T ] 0
< 2 50 |——Lofr 2
2 -40 0 | 0
-15 -10 -5 0 5 10 15 -40 -15 10 35 60 85 -40 -15 10 35 60 85
% Veom (V) TEMPERATURE (°C) TEMPERATURE (°C)
Lf) SUPPLY CURRENT LOGIC-LEVEL THRESHOLD
LD vs. TEMPERATURE vs. LOAD VOLTAGE
100 p——r——— o 6 M
<t A1+ =165V i 3
>< I LA 3 5 3
C:l =55V § § §
< 1 § 4 7
= @
E g g /
T u = F o3
E = g /
0.01 ;4/ T o 2 7
|~ 2 /
]
0.001 = 1
/ C
e |
0.0001 0
=75 -55 -50 -25 0 25 50 75 85 100 0 5 10 15 20 25
TEMPERATURE (°C) VL (V)
FORCE SWITCH TOTAL HARMONIC
FORCE SWITCH FREQUENCY RESPONSE DISTORTION vs. FREQUENCY
0 p— MAX4554/5/6-1 180 100 - —e <
10 i AR 150 Ve - v e
-20 J b | 120 10 | 5Vp-p. 600Q IN & OUT g
-30 ‘ 90 s
g 40 OFF LOSS 60 7
@ 50 [ AT 20 =S g 1
2 60 Vi o = o
S \"\ 9] =
= -70 v “ﬂ' -0 £ 0.1
7 ON PHASE |\ o =
-90 -90 0.01 =
-100 -120 ”
-110 -150
-120 -180 0.001
0.1 1 10 100 1000 10 100 1k 10k 100k
FREQUENCY (MHz) FREQUENCY (Hz)
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4-WIRE RESISTANCE MEASUREMENT (CONSTANT CURRENT)

(I)—/\/\/\/ FORCE CURRENT —p»

VOLTAGE '
MEASUREMENT | SENSE VOLTAGE <@—

1

X MEASURED

' RESISTANCE
5_,\/\/\/ SENSE VOLTAGE <—

1

'o—/\/\/\, FORCE CURRENT—»/

CURRENT SOURCE X

————————————— R
WIRE AND TERMINAL RESISTANCE
4-WIRE POWER SUPPLY

_____________ .
! S AN, FORCE CURRENT —
' | voutace - \
.| MEASUREMENT SENSE VOLTAGE <t—
: FEED- |O_/\/\/\/

1
! BACK_ | LOAD
' ‘ 1
| SANN, SENSE VOLTAGE <
! 1
: S AN, FORCE CURRENT—»/'
\ CURRENT SOURCE :
————————————— \’v\J

WIRE AND TERMINAL RESISTANCE

4-WIRE RESISTANCE MEASUREMENT (CONSTANT VOLTAGE)

FORCE VOLTAGE —p»

SENSE VOLTAGE -€—

MEASURED
RESISTANCE
SENSE VOLTAGE <—
VOLTAGE

MEASUREMENT | FORCE VOLTAGE —B»,
VOLTAGE SOURCE
1

WIRE AND TERMINAL RESISTANCE

- —>
ARROWS INDICATE SIGNAL DIRECTION, NOT POLARITY

01 400000/00000
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BASIC 3-WIRE GUARD CIRCUIT

DRIVEN GUARD

~ : ﬁCOAX CABLE SHIELD)
1

GUARD AMPLIFIER

*—I+

VOLTAGE OR
CURRENT SOURCE

VAR
FR,
+
SENSE
VOLTAGE
CURRENT
LEAKAGE /
CURRENT

3-WIRE GUARD CIRCUIT USING TRIAX

TRIAX CABLE

L SIGNAL
— ¢ »GUARD g
—GROUND B>

. o
@
@

o

GUARD AMPLIFIER _| | |
I+

|_ P LEAKAGE
CURRENT
+ 1
{1 -
)
- TRIAX CABLE/CONNECTOR

VOLTAGE OR [ CENTER WIRE
CURRENT SOURCE = INNER SHEILD
------------------ OUTER SHEILD

BALANCED 5-WIRE GUARD CIRCUIT

DRIVEN GUARD
(COAX CABLE SHIELD)

VAR

OR

—I+

GUARD AMPLIFIER

— | |
©
VOLTAGE OR

CURRENT SOURCE

.Htw;M

.

GUARD AMPLIFIER

LEAKAGE 4
CURRENT/ §

—7* N
___________________ ' DRIVEN GUARD
(COAX CABLE SHIELD)
SENSE
VOLTAGE OR
CURRENT

SENSE
VOLTAGE
OR CURRENT]

O
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8-WIRE PRECISION SOURCE-MONITOR
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1
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:
CURRENT SENSE :
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1
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+FORCE TWINAX CABLE
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/
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y ° \o/
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) T

{

T e

q +
p GUARD AMPLIFIER
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V

1

1

1

1

1

1

1

1

1

\

V4 —| | \ ! /4
+ ’_\/ \ LEAKAGE CURRENT

1

\ LEAKAGE CURRENT \
1

1
1
1
1
1
1
1
1
1

Fomm - @ - -

|y e an)

1
1
1
1
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
:
: @ VOLTAGE SOURCE
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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) E ) \
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MAX4554/MAX4555/MAX4556

12-WIRE PRECISION SOURCE-MONITOR

+ FORCE-SENSE AMPLIFIER
V+

CURRENT SENSE

TRIAX CABLE

p
V-
L +GUARD

+FORCE
v+ GROUND 4
b v \ é
"~ 1
1
1

)

YvYy
L
/
9 ¢
N
N

LEAKAGE CURRENT

+ FORCE-GUARD AMPLIFIER //T\\ TRIAX CABLE //-_\\ ¢

* » +SENSE B>
V4 +GUARD P4
+ GROUND P

+SENSE -
GUARD AMPLIFIER |

1

1

1

1

1

1

1

(7
_/

LEAKAGECURRENT [~ - @ |7 -~~~ ~ r1----

=/

+

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
:
! @ VOLTAGE SOURCE
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

(OPTIONAL GROUND) '
i 1
! .
1 1
: l D
! LEAKAGE CURRENT :
" . NP N o ----
| 1
- SENSE-GUARD AMPLIFIER = S i
V- “GUARD D4 g
> SENSE > 0 ¢ D
- FORCE-GUARD AMPLIFIER N U N
" TRIAX CABLE N
' ! LEAKAGE CURRENT
B : /
GROUND B> . o
[ -GUARD P> 7 /e\ Y
iy - FORCE » w
5—‘ TRIAX CABLE
. TRIAX CABLE/CONNECTOR
| CENTER WIRE (FORCE/SENSE)
CURRENT SENSE ! INNER SHEILD (GUARD)
- FORCE-SENSE AMPLIFIER ! OUTER SHEILD (GROUND)

04, 122000000000/00000

18 MAXI N




Ooooo/aooo0non

00oo0oooooOo/0ob0o0oboboobooo

oobooobOo0ooooboooboboooobooon
ggodoooooooooooooooooggo
obooOooobooobooboobooocooboobonoo
goobooboiobooboobooboobobooboo
oobooobooooobooobobooooobooon
oooobo@oooo)yoboooooooooo
gbogaod

gbobooboboboboooobobooboooo
gboboobodbobobooodabaoboobooao
gbobooobobobobooboobobooboooo
gboboobodboboboooobaobooobooao
gobooobocecMosooooooooooboooon
gbobooboooboooboobooboooboooooo

g

MAX4554/ MAX4555/ MAX45560 00 00 0/000
obooooobooooboooeMosoogoicooon
oboobooobOoobooboobooboonn
ooboooobooooooobooobooooboooobooon
ocooooooo0oooo/00bobOoOoobobDOoo
ooDoooooooov-ov+oooooooooono
oobooobOo0ooooboooobOoooooboooan
ooobooobooooboboooobooooboooooD
oooo0ooooooooggTrveMosoooooo
go(N)DOOoOooOooooooooo

MAX45550 0 MAX45560 + 15v0 0000000
oo0oooooDooooo+44v00oooooog
ooooo+44vO00000000O0O0O0ooODOOn
MAX45540 + 15v000000000000000
gbOooobooo+2ovoO0-1ovooOooooooOgon
gooboboooov+ogooobboooooobog
ooovLOoOoo+5vO0Oo+3vOoooooooooo
oboooobobOoobooboob0oobv-OG6NDO
gbooooooobooo

MAXAS540 02000 00000000200000
oobooboo0o2000000000002003PST
gboooooooboboooboooobz2000000
oobooobooobooboooooboooooboooD
obooooilcbooboooobz200000000
obz200000b1b0000b00o00oo0booooon
O0000000O0ENODODODODODOODOOODOOOO
ooooboboboOoO0oO0OoddMAX45540 +20V
go-aovOOOooooOOooOobOOOoOooOOoOoooDooo
MAXAS550 40 00000SPDTONCOODOODOO
obooooboboz2000b00000b000200
UobooooooodoMAX455603000000
SpPODTOOOOOOOOOOOOOOOOOADO
gboboooooooo2n000000o00o0o000

MAXIMN

gooooon

gico4000onooooonoooboobono20000
gboooooooob4000bO0bOobOoOobOon
gbocobOobobooboooobooboboboeoQOn
goooobobboooooooobeQb DO
MAX45550 20 00 000000000000000
oobooooobOoOoobOoOooobooooDbooon
ooooooo

gooogooo

oo

MAX4554/MAX4555/MAX45560 0 0 0 0 CMOS
gbooooocooobobooooov+ov-ovLoo
GNDODOOOOoOooOooobooooov+oov-0OOd
goocMosOoooOooobOoooboooonoon
gooooobobobooobooboboooobon
goooov+oov-ooooooesbOboooooon
goooooooooogooov+ggv-oo0oooo
gogbooboobtoilbgboooooaobaanda
goobooooobooboobooesbobogoooooon
gbooobodabogbooobobooooobababo

gboboooooboboboooesbobooood
ggov+oov-goooobilgooooooooo
goboesDOOOocOO0OO0ObOOoOoOOOoobOOoOn
ggooooooooooooooooooooon
gboobooooobov+gov-gooobooooo
ggogooooooooooooooooooon
goooooooooboooboooobooooonn
gooooov+0O0oov-ooooooboboooon
gobooooobooobbOooooboooobnogon
gooooooooooooooooooooooo
gboboooooooboboboooooooogan
googoooooooooooooooooooo
gbooboobooboooboboooan

gobbhoooboeNDD OvVLDDOOOoDOoooo
ooooooooooooNOOOOooopPOOOO
MOSFETO DO OO4OO0oOoOOoODOoOO0ooooooooon
ggoguuoouoooooooooooooooo
v+Oogv-0oooooooooooogooo

VLOGNDO OO OOOODOOOO00O0O00000000
000000000000 0000000000000
00000000000000000000V+00V-
000000000000000000000000
000000000000 0000000GNDODOO
00000000000000000000V+0V-O0
ESDOOCOCOOO0O000O0OGNDOOONOOOOOOD
000000000 (CN_DOOEN)DESDOOOOOOO
000OV+00OV-00000000000GNDODO

19

9GS XVIN/SSSTXVIN/TSSTXVIN



MAX4554/MAX4555/MAX4556

oooo/aoonnnn

goooooooooooooooooooooon
OooOoo0DooO0oOoobOOooeNDOODOOv-00)
goooobbooooveib4svo3evOoooooono
goooooooooooogvyoeMosooTTL
oooooooo@E@uoooobooooo)o

v-oooooooooooboooooobooooao
gobooboobopPO0bbOOoObDbOOoODbDOODOO
yguodououuuguououuuouoaoooooooo
goboov-obobooooobooooboobooo
gbooooaod

goooooooo

MAX4554/MAX4555/MAX45560 0 £ 4.5vV0
+18vOdudoboooobooooboooobooooo
gbooooobo+a1s5voboooobooogonod
(MAX45540 000 +20vO0-1ov0000)oo0Ood
gobooooboooobobooobooov+ggyv-o
oobooooboooooboooobooooobooooo
oooooodog4vooobbooboobooobEoo
ooooopooo)ovLov+Ooooooooooo
god

gooogo

V-OGNDO O OO OOOMAX4554/MAX4555/
MAX45560 +4.5v0 +44v0 0 0 0 0oogogogg
vboboobaobooodaboboobaboaoo

goggooooad

400000/000000000000

gstgz200MAX4SS550 000000000000
oobobooz200000000000000000000
goocMosooooooobobooiliboooon
dddddddddddd0ooududMAXasss
goboboboobozo03obooboooooboonoo
gboboobobobobobobobobooboo
obooooOobobooooooo2000000000
ddddd000d00000o0oUodgMAXasss
oobooobooboooboooooobooooooon
gbobooobooobbooobbooobIN_ODDbO
oobooboooooboooboon

Vi V- VL
| | |
R ! MAXIM
. FORCE , CcoM2 MAX4555
| SENSE ! COML ' Nz
! S ,
' © O— NC1
! FEEDBACK . oo
voo() TR ! Lo
: SENSE | com4 B § LoDt
L Lo
: FORCE © ToTs Ned
| 5 com3 Lo N3
i VOLTAGE/CURRENT SOURCE ! IN2 {>-' Clo
D e e e e e e e e e e e mee e = = [
INL {>-‘ v GND
1
IN4 v _—L—
T0GIC CMOS INVERTER {> - =
IN LOAD IN —1.—|>o N {>-'
0 2
L NI
MAXIM
COoM2 MAX4555 NC2
T
com1 - NC1
ey
1 1
E I § LOAD2
1
COM4 ' O NC4
CcoM3 il
IN2 D_ B . °§_I
- 1 1 1
1 1 1
INL {>-' Lo GND
v
IN4 {>_ : —
N3 {>:

05 MAX4S5500000400000/0000001000000020000000000A0

20

MAXI N




Ooooo/aooo0non

060 0 MAX4AS540 0 MAX4s5560 0 0000000
oboooooobz200000b0000000000
gooooooooooooooooooooooo
obooooz200000000b000cooooan
goboobooboobz2000bo0bbooobooo
ugdodououooououououoouoououoagagaoada
gbooooooobobiaoboboooooooan
ugdodououooououoouoooooooooooo
oooooooooobooonDo

MAX4A5540 00 cCcMOoSO 00 00onooooooon
gbooooooooa3pSTOUNOOOODOOODOOOO
gboboboilobooboobooboooboboaonbooa
gobooobOoooobooobobooooboooon
godoooooouoooooooooooooo
ooooooooooooooO@obooooooooo
oO0)yooooooooooooooooooooo
ooooooooon

000000 boooboon

O 70 O MAX45540 0 MAX45560 0 000000
gooobobooobooooo200000b0boo
obO0oooOboooobooobooOooooooooon
gboobooboob20000000000000
oooobOoboboocoooboo2000000000
gt UuUggo
gboboooboobobood

goddddoddoddoooooUgoUugo
ooooo@oo)yoooooooooooooooo
oo doooooUoUUUguo
gbobdoboobobobdoboboboboabao
oooooooooooobooo@oboooboooooo
Oooooooooooo)o

V+ V- VL
| | |
MAXIMN
CTTTTTTTTTTmmmm oo X MAX4556 NCL
! FORCE CoM1 O) NOL
i Ca] NC2
| SENSE ! CoM?2 L NO2
1 Y ! 1
! 8 FEEDBACK {\b | | a]
[ & M ' | ' NC3 § LOAD2 LOAD1
I ! 1
SENSE CoM3 : : 0)__|_4
| FORCE ! ! P e fNO3 d
: 6 Lo
1 1
| VOLTAGE/CURRENT SOURCE ' IN1 {>.‘ ' !
-------------------------- IN2 : i GND
LoGIC {>‘ !
IN LOAD IN IN3 {> =
0 1
1 2
Vi V- VL
| | |
MAXIM
R e EE T L ' MAX4554 NOF1
1
FORCE Fcom| gora NOE2
—_——
SENSE scoM| ooz NOS1
' FEEDBACK X | L NOS2
QT SENSE ! ! '
! GCOM !
! O S ;'—OADZ LOAD1
1
| FORCE ! L-——o/'/ NOG2
! -
: T ! f NOG1
t VOLTAGE/CURRENT SOURCE ! IN1 {>.‘ : oD
1
__________________________ !
LOGIC ! o :l—T
IN LOAD > ) —1_
0 1 IN2 —

IN —0—|>o—

CMOS INVERTER

06. MAX4554/MAX45560 000010 000000200000400000/000000000000

MAXIMN

21

9GS XVIN/SSSTXVIN/TSSTXVIN



MAX4554/MAX4555/MAX4556

oooo/aoonnnn

[

------------------ v+ V- VL
| | |
MAXIM
MAX4556 NC1
GUARD AMPLIFIER CoML
o~ NOZ
—I+ CcoM2 | re |
D NO2 Cj N
! |A_|
_ com | : NC3 LOAD2 LOAD1
|_ : o7
+ . ! 'a NO3
I | | ! oo
) INL _[>_- ! h
1
IN2 P e
VOLTAGE OR [> o
CURRENT SOURCE IN ¢ IN3 {>_ =
IN
0
1
--------------- V+ V- VL
| | |
MAXIM
MAX4554 NOG1
GUARD AMPLIFIER ceom| goTa | NOG2
T o
eI Feom| o< ] NOF1
1 ! NOF2 A< N
—o0 T,
- SCoM ' ! ~
|_ il LOAD2 LOAD1
¥ L-——O/'/ NOSL
— | [ : sl
~) INL ! I
- i GND
l L
VOLTAGE OR |—l>-' EN_
CURRENT SOURCE J—
LOGIC N _.,_|>OJ IN2
IN LOAD
0 1 CMOS INVERTER
1 2

O7. MAX4554/MAX45560 0000100 0000020000030000000000000O

22

MAXI N




Ooooo/aooo0non

O8s8MAX4S550000000000000000
oboooz200b000000000o00b00b00oon
oooooooooooobbbbobbboboooo
obooooocz200000000000b00b000n
gooooobgooo

sbooobooooboooon

0 o0 020 0 MAX45560 0 20 0 MAX45540 0 0 O
obooooboboooobo/obooboobobooooog
o20000b00boboooocooooooobooon
gobooooboooobooooboooooo
oboz200booboooooooooooobooobooon
boooooz2o0000000000000000
oobooooooooooooooobobooooDooo
gbobooooooooboobooobooooobooon

goood

oobooooOooooooobooooooooooog
ooo0o0DO0O000000ORFODOOOO0OO0O0OSB0Q
obhoboobooooooosovHzD OOoOOOOooOOd
@gooooOoOoooo)yOopooooooooooo
ooooooosoQbOoouooooooobood
gbooobooboobooobooboobo20MHzO O

gbgboobobobooodoboboobobooboa

gooooboboobooooooooooooboboboooog
oo ooUouooooo
gobo0ooooboOoooobooooboooooo
ooboooooooobooboooboooooooo
gbobooboooooiovHzOOOOOOOOOoOO
ooogoooooobooooboosoQbooogg
-30dBOO0OOO0OD0OD0OOOODODOODOOOO0OO
(rooobobD20dB) 000000000 DODODOO
oobooooooooooooooboogooog

9GS XVIN/SSSTXVIN/TSSTXVIN

Pttt v+ V- VL
: | | |
. MAXILM
| CoMm1 MAX4555
1
' GUARD AMPLIFIER com2 ; L
' O~ NC2
L e+ .

1 1
: Lo LOAD2
X - coM3 L
: [ CoM4 L x—ﬁ —
T — | [ INL R -

- 1
. IN2 {>.‘ vy GND LOAD1
1 1 1
! IN3 [> L —
| VOLTAGEOR S - =

IN4

' CURRENT SOURCE IN —¢ 4|> !

08 MAX45550 000010 0000002000003 0000000000000

MAXIMN

23




MAX4554/MAX4555/MAX4556

oooo/aoonnnn

[ B
NAXKIN
MAX4556 NC1
comt] o~ NOL
A
: NC2
come| 7 NO2
. A
! ' NC3
coM3 : I N FY
f ! A
INL {> : :
IN2 5
: GND
IN | IN3 {> 1
[ N |
XN
MAX4554
NOG1
COMG ‘
== al o a NOG2
: NOF1
C% ! A_I 3/‘ NOF2
covs | —§°§ o o NOS1
INL {> L. NOS2
; BN
GND
N IN2 =
LOGIC
INA,B[ LOAD
CMOS INVERTER 0 2
1 1

+

FORCE-SENSE AMPLIFIER

TWINAX CABLE
+FORCE
+SENSE
+DRIVEN GUARD

L7

6\-’ VOLTAGE SOURCE

Ve VE V- WL
— I | | |
CURRENT SENSE MAXIM
MAxas56  NC1
_ \ NC2
v NC3
coML NO1
CoM3 NO3
GND
q INL[ IN2 | IN3
|_ GUARD AMPLIFIER INA
T
V- v _| || LEAKAGE -/4
CURRENT

v+ /— LEAKAGE LOAD 1 LOAD 2
4 el CURRENT e
Vv WL
| | |
GUARD AMPLIFIER MAXIV
T MAX4556 ---FF---
V- com1 NC1
Ccom2 NC2
Ccom3 NC3
v NOL .
h g v NO2 (/'\) 1Y
NO3 “DRIVEN GUARD
N CURRENT SENSE GND _SENSE
LOGIC iNz| 2| N3 :l—_ -FORCE
v INAB| LOAD | INA = TWINAX CABLE
FORCE-SENSE (A2 23
AMPLIFIER
TWINAX CABLE
D\ - : R +FORCE
] +SENSE
- v NC2 .4
v [ NC3
COMF NO1
v+ COMS mgg
COMG 03
o+ &N
3 GND
INL IN2 !
[l GUARD AMPLIFIER .
} INB !
V- v+—| | | \\ LEAKAGE :
@ VOLTAGE SOURCE CURRENT :
Vi LEAKAGE !
¢ V-— | I CURRENT !
V- WL X
| | | !
GUARD AMPLIFIER MAXIMN .
t MAX4554 a
V- COMG NOG1
COoMS NOS1
COMF NOFL
i NOG2
- f v NOS?
NO% “DRIVEN GUARD
R CURRENT SENSE D 1 -SENSE
_FORCE
V- LOBIC IN1 N2 = TWINAX CABLE
FORCE-SENsE | INAB| LOAD | g
AMPLIFIER 0 2
1 1

09 1000000000000 20000080000000O0DO/00000O0DODODOOOOOO

24

MAXI N



Ooooo/aooo0non

OooOo/oo0boon

V+ VL
I I

V+ VL
NO_ORNC_

w | maxam
=L MAX4554
MAX4555
MAXABE6 )

V+

Vout

3000 35pF

S
[e)
e
IHe
o
<<

V- IS CONNECTED TO GND (0V) FOR SINGLE-SUPPLY OPERATION.

90%

Vout

90%
ov

torr P -+ —

010. O00OOO0OO0OODOO

V+ VL
W | |
V+ VL
ADDRESS i£ NO_ v+
SELECT IN_
_T_ MAXIM
— MAX4554

COM_ Vout

VEN
EN - 3000 35pF
o o= _

@
=
o

11H

V- IS CONNECTED TO GND (0V) FOR SINGLE-SUPPLY OPERATION.

VL
- Z 50% \—
EN
ov —/

V4 f

90%

Vout

90%
oV

trrans —®1 | <= —>

& trRans

0l11. 000000000

v+ VL
| |
v,
n IN_ v w NO_ j—w
so| MAXIM
MAX4556 -
—— — CoM_ Vout
- & v 300Q 35pF
1 P
— V-

V- IS CONNECTED TO GND (0V) FOR SINGLE-SUPPLY OPERATION.

tr < 5ns
v+ tp < 5ns
V|N_ 50%
ov

VNO_, NC_

] -

Vout

ov

—p  topEN

012. 00O0oO0oOoooooooooon

MAXIMN

25

9GS XVIN/SSSTXVIN/TSSTXVIN



oooo/aoonnnn

000O0/000000(@0)

V+ VL
| | VL

YIN_ | iy v v Vi
- NO_ORNC_ __|_ o

0o | maxam |
MAX4554 = v

MAX4555
— — MAX4556 COM_ TVOUT y A
EN GND V- cL out out

| I 1000pF
= = V- — AVour IS THE MEASURED VOLTAGE DUE TO CHARGE TRANSFER
ERROR Q WHEN THE CHANNEL TURNS OFF.

Q=AVourx C

V- 1S CONNECTED TO GND (0V) FOR SINGLE-SUPPLY OPERATION.

013. Joooooooooogd

MAX4554/MAX4555/MAX4556

VWL
V+ VL
maxm
MAX4554 - O
VL MAX4555
MAX#556 Ne-f——©
~ IMHz
ADDRESS IN_ COM_ o4O CAPACITANCE
SELECT _ f ANALYZER
EN GND V-
JT_ = V- -
014. COM_ONO ONC OO
v+ 10nF VL 10nF
]__ ]__ NETWORK
— = y ANALYZER Vour
v+ VL o AN - OFF ISOLATION=2010g '\
MAXI f 500 500
MAX4554 Vourt
VL WAX4555 1 ONLOSS=20log '\
MAX4556 — Vour MEAS.
ADDRESS . ~O— IN_ NO_, NC A > i CROSSTALK =20 log /OUT
= * TR T :
- = =
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PART TEMP. RANGE PIN-PACKAGE
MAX4555CPE 0°Cto +70°C 16 Plastic DIP
MAX4555CSE 0°C to +70°C 16 Narrow SO
MAX4555C/D 0°C to +70°C Dice*
MAX4555EPE -40°C to +85°C 16 Plastic DIP
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MAX4556EPE -40°C to +85°C 16 Plastic DIP
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