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MAX14802CCM+ 16 No Yes — 48 TQFP 0°C to +70°C
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ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND.)

VpD Logic-Supply Voltage ........cocovovvviiiiiiiie -0.3Vto +7V
Vpp - VNN Supply Voltage ........ooocvieiiiiiicccccc, 260V
Vpp Positive-Supply Voltage...........ccccoovvveiinnn.. -0.3V to +220V
VNN Negative-Supply Voltage ... -0.3V to -220V
Logic Inputs (LE, CLR, CLK, DIN, DOUT)................ -0.3Vto +7V
COM_, NO_

(MAX14800/MAX14801) ........... (-0.3V + VNN) to (VNN + 200V)
COM_, NO_

(MAX14802/MAX14803)......... (-0.3V + VNN) to the minimum of
[(VNN + 200V) or (Vpp + 0.3V)]

Peak Analog Signal Current Per Channel..................ccccoee 3A
Continuous Power Dissipation (Ta = +70°C)

48-Pin TQFP (derate 22.7mW/°C above +70°C)......... 1818mwW
Junction-to-Ambient Thermal Resistance (0ya) (Note 1)

48-Pin TQFP ..ot 44°C/W
Junction-to-Case Thermal Resistance (6yc) (Note 1)

48-Pin TQFP ..o 10°C/W
Operating Temperature Range...........cccccooeeeienne 0°C to +70°C
Storage Temperature Range ...... TP RURTR -65°C to +150°C
Junction Temperature ...........ccccooviiiiiiiiiie +150°C
Lead Temperature (soldering, 10S) ........cccocevviiiiiiinnnn. +300°C

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 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

(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
Vpp Supply Voltage VbD +2.7 +5.5 \
Vpp Supply Voltage Vpp +40 +100 V2N§O+ V
VNN Supply Voltage VNN -160 -100 0 V
VDD Supply Quiescent
Current Ibba S WA
VoD Supply Dynamic Ibb | VoD = +5V, [E = +5V, foLK = 5MHz 05 mA
Current
VPP Supply Quiescent IPPQ All switches remain on or off, Icom_ = 5mA 0 10 uA
Current -
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 8
VNN Supply Quiescent INNQ All switches remain on or off, Icom = 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 3
ANALOG SWITCH
min of (VNN

COM_, NO_ Analog Signal Vcom., +200V)
Range VNO. (Note 3) VNN or (Vpp - V

10V)
2 M A X1/
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +2.7V to +5.5V, Vpp = +40V to VNN + 250V, 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

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

Vcom_ =0 lcom_ = 200mA 22 32
Small-Signal Switch RONS Vpp = +100V, VNN = -100V, |lcom_ = SmA 22 30 o
On-Resistance Vcom_ =0 lcom_ = 200mA 18 27

Vpp = +160V, VNN = -40V, | lcom_ = 5mA 20 30

Vcom_ =0 lcom_ = 200mA 16 27
Small-Signal Switch Vpp = +100V, VNN = -100V, Vcom_ =0, o
On-Resistance Matching ARONS lcom_ = 5mA 5 7o
Large-Signal Switch RONL VoM. = Vpp - 10V, Icom_ = 1A 15 o

On-Resistance

. NO_ or COM_ to GND
Shunt Resistance RINT (MAX14801/MAX14803), switch off 30 40 50 ke

Switch-Off Leakage Icom_(oFF), Vcom , VNO = +100V or unconnected 0 2 pA
INO_(OFF) - -

Switch-Off DC Offset RL = 100kQ -30 +30 mV

Switch-Output Peak 100ns pulse width, 0.1% duty cycle 3 A

Current (Note 4)
Switch-Output COM_

300ns pulse width, 2% duty cycle

Isolation Diode Current 500 mA
(Note 4) (MAX14802/MAX14803)
SWITCH DYNAMIC CHARACTERISTICS
) VNO_ = +100V, RL = 10kQ,
Turn-On Time toN VNN = -100V 2 35 us
. VNO_ = +100V, RL = 10k,
Turn-Off Time tOFF VNN = -100V 2 3.5 us
Output Switching o
Frequency fsw Duty cycle = 50% 50 kHz
Maximum VCom_, VNO_ dv/dt | (Note 4) 20 V/ns
Slew Rate
) f=5MHz, R = 1kQ, C|_ = 15pF -50
Off-Isolation Viso dB
f = BMHz, R = 50Q =77
Crosstalk Vet f = BMHz, R = 50Q -80 dB
COM_, NO_ Off- Ccom_(oFF), _ _ _
Capacitance (Note 4) CNO_(OFF) Veom_ =0, VNo_= 0, f = TMHz 4 R 18 pF
COM_ On-Capacitance A
(Note 4) Ccom_(oNy | Vcom_ =0, f=1MHz 20 36 56 pF
Output-Voltage Spike :
(Note 4) Vspk RL = 50Q -150 +150 mV
Small-Signal Analog _ _ 3
Bandwidth fBw Vpp = +100V, VNN = -100V, C| = 200pF 20 MHz

MAXIMN 3
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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
Vpp = +40V, VNN = -160V, Vcom_ =0 820
Charge Injection Q Vpp = +100V, VNN = -100V, Vcom_ =0 600 pC
Vpp = +160V, VNN = -40V, Vcom_ =0 350
LOGIC LEVELS
Logic-Input Low Voltage ViL 0.75 \
. ) VoD -
L -1 High Vol V V
ogic-Input High Voltage IH 075
Logic-Output Low Voltage VoL [SINK = TmA 0.4 V
Logic-Output High Voltage VoH ISOURCE = 0.75mA VgES) - Vv
Logic-Input Capacitance
(Note 4) CIN 10 PF
Logic-Input Leakage IIN -1 +1 uA

TIMING CHARACTERISTICS

(VbD = +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
) Vpp = +5V +10% 10
DIN to CLK Setup Time tDS ns
Vpp = +3V £10% 16
: Vpp = +5V £10% 3
DIN to CLK Hold Time tDH ns
Vpp = +3V £10% 3
— i Vpp = +5V +10% 36
CLK to LE Setup Time tcs ns
Vpp = +3V +10% 65
__ i Vpp = +5V +£10% 14
LE Low-Pulse Width twi ns
VoD = +3V £10% 22
. ) Vpp = +5V £10% 20
CLR High-Pulse Width twe ns
Vpp = +3V £10% 40
) ) Vpp = +5V £10% 50
CLK Rise and Fall Times iR, tF ns
Vpp = +3V +10% 50
Vpp = +5V +£10% 6 42
CLK to DOUT Delay tDo ns
Vpp = +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.
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MAX14800— MAX14800- MAX14800—
100V MAX14803 = MAX14803 +100V MAX14803
Vpp L] Vpp Vop b— 5V Vpp — Vpp Vpp f— 5V \Vpp L Vpp Vop b— 5V
VNN - VNN GND __l_ VNN ——1 VN GND 1_ VNN ] VNN GND __l_
-100V — = -100V e
SWITCH OFF LEAKAGE DC OFFSET ON/OFF ton/torr TEST CIRCUIT
Vout = 10Vp_p Vour =10Vp-p
AT 5MHz Vpp AT 5MHz
e | e v
= ouT = 500
Vour —eo I
COM_ 0 COM_ CON_
RL MAXIMN NO_ | 50Q MAXIMN =
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Vpp — Vpp Vop |— 5V v b Vpp —— Vpp Vpp |— &V
V V] GND " Vee Yoo o V V] GND
NN ——] VN NN — VAN
VNN — VNN GND __l_
Viso = 20LOG\% ISOLATION DIODE CURRENT Vo= 20L0G\%
OFF ISOLATION CROSSTALK
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NO Vour NO
v _ _
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T 50Q
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MAXIMN — 1kQL MAXIM
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MAX14803 - MAX14803
Vpp —— Vpp Voo — Voo Vpp —— Vpp Vop |— &V
Vv —— Vnn GND __l_ Vv —— Vnn GND __l_
Q =1000pF x Vout OUTPUT-VOLTAGE SPIKE

CHARGE INJECTION
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ON-RESISTANCE ()

OFF-ISOLATION (dB)

SUPPLY CURRENT (uA)
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(Vpbp = +3V, Vpp = +100V, VNN = -100V, Ta = +25°C, unless otherwise noted.)
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24 YFaRITREL/INT—F )y NElREFA T
F9, 16EY FORBI) IV T LIRS ETY
FiE. BEEBARICEOICEESNE T,

E08V IXVIN-008V IXVIN



BFv—4>x032, 16F+FN,
SEE7ZF7OX1YF

MAX14800-MAX14803

ck e

D00 O XXX

MSB LSB

DouT Di5 >< D14 >< D13 >< ............. >< Df >< D0 >< D15

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

M2. SYFAR—TINAVEITI—ADYAIVT

K. 2UPMAH T —ADEE(ES~10)

CONTROL

HOLD PREVIOUS STATE

DATA BITS BITS FUNCTION
(LDSOB) D1 | 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 OFF
L | L ON
H | L
X | H

>
>
>
>
>
>
>
X|X|[IT|—

OFf | oFf | oFf | oFf | oFr | OFF | OFF | OFF

10 MAXIN




BFr—42T0

az, 16F v+,
BEE7FOIX1YF

K1 DUPNAI T —ADREGES~10) (&)

CONTROL
DATA BITS BITS FUNCTION
D8 | D9 [D10| D11 | D12 | D13 | D14 (3;53) LE |CLR |SW8|SW9 | SW10 | SW11 |SW12 | SW13 | SW14 | SW15
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]t OFF
H o]t ON
x I x [ x ]I x x| x| x| x [ H]|L HOLD PREVIOUS STATE
x | x[x[ x| x[x]x] x [ x| H |orF|orr| off | oFf | oFf | oFf | oFf | OFF
X - &
F5: 16DRA VFIIIRIL L CTEIEL X
260 LUPILF—FECLKOT YTy oToOy o1 LET, -
E7: ZAVFIE LEQILEW T Y DTRAEDREZRT I DT — MIAWUE T, LENO—DEELT LI T—5IS
SUFEBLTRNE T,
A8 ZAYFI5H A DEEDOUTIINATT,
F9 1 LEANADEELT LRI IOYF U IIERA Y FREICEEZFEZEA
SE10 1 CLRANE MO T NTDASICEELET,

MAXIMN

11
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MAX14800-MAX14803

BFr—>420>x0>32, 16F RN,

SBEFPFOX1LYF

P7Vr—aviER
ERABERT T —2 3 VICDNTIE, B4, B5
BLUREESRL TS,

asyoLNIb
MAX14800~MAX14803DF 1 & IA 5 TT—2
ABDCLK, DIN, LE. BKLUVCLRIL. VppEREBEET
FELE T,

EBRTNARDT A O—F 1 — V&

TA O—F T —UEH CERHBDMAX14800~MAX14803
TINA R R T DI ENTEDLDIC. TAIFIVHEA
DOUTHAE=NTIL\EI(K3), EDOUTZFT—2W
DEHET /XA ZDDINICIERHRLE T, ETDT/NAAD
CLK. LE. 8KUCLRANZEREL. LEAZOY Yy oO—

ICLTE2TNNA RZEBICEHLET. ETCDIAYF
ZEFICAICIE. CLRZNTICLTLSIZS 0, B
2T bLTRZIE MAX14800~MAX14803MD 7 —
YFI—VDEBDHRICEIICEET DI ENTE
9,

BRE—TIVZABEUNANR

MAX14800~MAX14803(d. Vpp. Vppd L UVyE
BEEDFANG L —T 22RBBELEEAN. 770
T2AYFANERERICT DN, FITERBAR
HSXOERIKBFICVNN < (VCO’\/L‘ VNO) < Vppll7&
5EDICLTLIEE 0 TNARICTEDRINEELT
ONWFDEZIvoaAVFT T TVpp. VppBSKUVpN
ZGNDIZ/NA/INZALTLTZE LY,

o o o g .
PIVgy—2a 084705
u10 U1t Utn
DIN1 1 DIN DOUT »| DIN DOUT f—— o o « —| DIN DOUT
MAXI MAXI MAXIM
MAX14800- MAX14800- MAX 14800~
MAX14803 MAX14803 MAX14803
CLK 1 CLK »| CLK e oo —pf (LK
LE » [ »| [F [E
CLR CLR CLR
A A
CLR e o o
U20 U21 u2n
DIN2 | DIN DOUT | DIN DouT e oo —p|DIN DOUT
MAXIM MAXIMN MAXIMN
MAX 14800~ MAX 14800~ MAX14800-
MAX14803 MAX14803 MAX14803
Ll o o — P
»| [ »| [F LE
CLR CLR CLR
A A A
3. 74 O—F I —VEHRICEDEHT/NAADA T TIT—2R
12 MM




BFt—Sa4x0>3>2, 16F AN,

v'

= = >
BEBEFFOIRAF
= B/t 0 4
MAINFRAME § PROBES
HIGH-VOLTAGE TRANSMIT PROBE SELECTION L cBLE TRANSDUCERS
1 PER CHANNEL 270 4 PROBES 1 PER CHANNEL 270 4 PER CHANNEL
100V MAX 1 170 2 MAX
A I o L]
LNJ RELAY PROBE — 4 Il
1 RELAY/CH/PROBE A
—o A il
Il
o a Il
HV ANALOG
SWITCHES A4
270 4 PER CHANNEL
1&——{/1———
PROBE
B
+V
lwmATYP
LOW-VOLTAGE RECEIVE o o A
64 TO 128 CHANNELS
PROBE
c
HIGH-
VOLTAGE
ISOLATION
o a
Ry PROBE
D

M4, BEEREERT7 ) r—2a>—JO-JII6BET7 AT A Y FaiBHAA

MAXIMN 13

E08V IXVIN-008V IXVIN



BFv—4>x032, 16F+FN,
SEE7ZF7OX1YF

MAX14800-MAX14803

MAINFRAME PROBES

HV TRANSMIT HV ANALOG PROBE SELECTION CABLE TRANSDUCERS
1 PER CHANNEL SWITCHES 2T0 4 PROBES 2704 PER CHANNEL 27O 4 PER CHANNEL

270 4 PER CHANNEL
ATOAMAX [ AL ]
i

=100V MAX

3o

+V

RELAYS PROBE

immA TYP 20 4 RELAYS/CH/PROBE A

3

LV RECEIVE
64 T0 128 CHANNELS

oz
L s
‘o
WA

HIGH-
VOLTAGE

o a
ISOLATION o A
o a

PROBE

PROBE
C

PROBE

5. EERAEBERT ) T—2a— AT L —LAIISEBRET AT RA Y FailHrd

14 MAXIN




BFt—Sa4x0>3>2, 16F AN,

vt

] o
SEBEFZFOIR1YF
=Bt a v
MAINFRAME | PROBES
HIGH-VOLTAGE TRANSMIT PROBE SELECTION | CABLE TRANSDUCERS
270 4 PER CHANNEL 270 4 PROBES { 2704 PER CHANNEL 2T0 4 PER CHANNEL
+100V MAX ' +170 2A MAX et
e TR - 0
— ¥4> m 4
RELAYS PROBE
270 4 RELAYS/CH/PROBE A
A 1M|
—> /—{ : } il
—» {:3 o 0——s
LOW-VOLTAGE RECEIVE ~ +V 10mATYP o
64TO 128 CHANNELS . __a
<1V MAX oA
| PROBE
B
o a
+V—y
Y
qp_o/A—
+V—y i
-V O/A
+V O/A
PROBE
N—aA C
o A
+V —v
v
o o A '
W O/A
NV —A
o A
W PROBE
D
-V O/A
]
A
Y HIGH-VOLTAGE o :
Va ISOLATION AND ;
CHANNEL SELECT '
270 4 PER CHANNEL

M6. ERAEERT T )T —2 3 —EHEEBIUREF v IV EDDE

MAXIMN 15
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MAX14800-MAX14803

BFv—4>x032, 16F+FN,
SEE7ZF7OX1YF

272023547950

Vop Vpp
CLR
LEVEL
LATCH SHIFTER
DIN
. . . . . 3 . VNN
° Comaxaam ¢ °
CLK 16-BIT MAX14802
SHIFT MAX14803
REGISTER
o LATCH LEVEL
SHIFTER
i VN
GND VNN
*BLEED RESISTORS AVAILABLE ON THE MAX14803 ONLY.
**OVERVOLTAGE PROTECTION DIODES ARE AVAILABLE ON THE MAX14802 AND MAX14803 ONLY.
16 MM




BFt—Sa4x0>3>2, 16F AN,

v'

SEEFPIOIR1YF
EVEE
TOP VIEW
scEcgEgEizg:
b e o o o e ] e 2
coMi0 [ 37 | [ 24 ] NC.
NO10 [ 38 | [ 23 ] pout
comg [ 39 | [ 22 ] CLR
Nos [40 ] MAXIMN 2]
coms [41 MAX 14800 [20] oK
Nog [42 | MAX14803 19 ] DN
No7 [ 43 | [ 18 ] voo
com7 [ 44 | [ 17 ] GND
NO6 [ 45 | [ 16 ] NC.
COM6 E E Vpp
NO5 [ 47 | [ 14 ] NC.
COM5 E . E VNN
212|a|0|a|aja|aja|ajz)e
©22382823558¢%8
TQFP
7mm x 7mm
Fv TRH NYr—o
PROCESS: BiCMOS BHD/INYT—UIBHRES 2V RNNT =T,
japan.maxim-ic.com/packages* Z SR 12X,
NVT—=D547 | Wysr—oa—F | RF1 X2 MNo.
48 TQFP C48-6 21-0054
Q:F :JL\, - 17) \"'J ﬁi(é*t T169 -0051 RR#BEXERRAE3-30-16 (K 1E)
-/ p =y TEL. (03)3232-6141 FAX. (03)3232-6149

VFEVLARREICVFOLEBIHEAENCERUADERDOERICOWVC—EEZENIRE T, BBFESAEVAEBEESNTHEE A
VEFILSHERTELS<EBRUMLEZEEY SEMNZERLE T,
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