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PART TEMP. RANGE PIN-PACKAGE

MAX388CPN 0°Cto +70°C 18 Plastic DIP
MAX388CUN 0°Cto +70°C 18 CERDIP
MAX388CWG 0°Cto +70°C 24 SO
MAX388C/D 0°C to +70°C Dice*
MAX388EPN -40°C to +85°C 18 Plastic DIP
MAX388EJN -40°C to +85°C 18 CERDIP
MAX38BEWG -40°C to +85°C 24 SO
MAX388MIN -55°C to +125°C 18 CERDIP*"

Ordering Information continued on last page.
“Contact factory for dice specifications.
“*Contact factory for availability and processing to MIL-STD 1 883,

ECERE
TOP VIEW .
W [1] 24] 75
no [ 2] 23] ne
N H [22] 1
e 2] maaan |21 226
V- E MAX388 [20] GHD ()
i (i) 5 MAX389 [19] viintg)
N2 (nea) [ 7] 18] s (2B
<N3(N3A)% 7] N6 (n3)
iNd (IN4A) [ 8 [15] 7 (Nas
N [io] [15] N e
Ne. 1] [14] ne
out ouTA) 12} 3] e oury
() ARE FOR MAX389 SO
Pin Configurations continued on last page

68EXVYIN/88EXVIN



MAX388/MAX389

EBE. ZA/NTO7I~
FFaovNFILoH

ABSOLUTE MAXIMUM RATINGS

EN, WR, RS, AQ-A2

Analog Input with V+ = 15V, V- = -15V
Analog Input with V+ = V- = QV
Continuous Current, IN or QUT
Peak Current, IN or OUT (Note 1)

Note 1: Fulsed at 1ms, 10% maximum duty cycle.
Stresses beyond those listed under "Absolute Maximum Ratings® may cause permanent damage to the device. These are stress ratings only, and functionat
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied  Exposure (o
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS
(V+ = 15V, V- = 158V, GND = WR = 0V, RS = +2.4V, Ta = +25°C, unless otherwise noted.)

V+ +4Vio V- -4V
.. #1100V
. 1115V

. 20mA

Continuous Power Dissipation
24-Pin SO (derate 11.76mW/°C above +70°C.............. 941mw
18-Pin Plastic DIP (derate 11.1mW/°C above +70°C) ..889mW
18-Pin CERDIP {derate 10.53mW/°C above +70°C).....842mW
Operating Temperature Ranges

MAXB8_C_ i 0°C to +70°C
MAXBB E_ oo -40°C to +85°C
MAX3B_MUIN o -55°C to +125°C
Storage Temperature Range ................ ..-65°C to +150°C
Lead Temperature (soldering, 10sec) ... +300°C

PARAMETER SYMBOL CONDITIONS I\:I:I,I\IE i‘gl;Fl):wE:x MINM ?’lYJEFI);IIAX UNITS
Analog Signal Range VANALOG | (Note 4) -15 15 -15 15 Vv
Drain-Source ; Vo = 10V, VaL = 0.8V 20 30 20 30 K
On Resistance PSION) | 15 = 100pA, Var = 2.4V TAx 30 40 30 40 £
Greatest Change in N
'DS(ON) Between Arps(oNy | -10V < VS < 10V 10 10 %
Channets
Source-Off Leakage ] VEn = 0.8V, ViN = £10V, 0.03 +1.00 0.03 £0.50 A
Current (Note 2) INCOFFY | vyt = 210V Tix 150 o "

0.1 220 01 10
Drain-Off VEn = 0.8V, MAX3BE |——— £500 2200
Leakage Current IQUT(OFF) | VIN = %10V, nA
(Note 2) VouT = 10V MAX389 £2.0 £10
TvAx +100 +100
+20 +20
Drain-On VEN = VAH = 2.4V, MAX388 TMAX £600 +1000
Leakage Current louT(oNy | VouT = Vin = £10V, nA
(Note 2) Val =08V MAX389 £20 +20
TMAX +300 +600
LOGIC INPUT
LOgiC ]nput Current ]AH VA =24V (Note 3) +1 +1 A
(Input Voltage High) Va = 14V (Note 3) +1 =11 ¥
Logic Input Current _ [
(Input Voltage Low) IAL | VEN=0Vor24V,Va=RS = WA =0V 1 | A
FAULT
Qutput Leakage _ £0.05 +0.02 A
Current with lIOUT(OFF) xOUI 760(3/V (Note 5) o
Overvoltage IN= 0LV, TMmAxX 20 10 pA
Input Leakage
. VIN = £60V
Current with IN(OFF) - 40 25 pA
Overvoltage Vour = £ 10V, (Note 5)
Input Leakage
i _. | Vin=+100V. VEN = VouT = OV,
Current with lIN(OFF) AD= Al = A? = OV or BY 20 10 UA
Power Supplies Off

VA X1V
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ELECTRICAL CHARACTERISTICS (continued)

(V+ =15V, V- = -15V, GND = WR = 0V, RS = +2.4V. Ta = +25°C, unless otherwise noted. )

[ T ]
C, E SUFFIXES M SUFFIX
PARAMETER ‘ SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX UNITS

' DYNAMIC o
Multiplexer ; I
Switching Time ‘ ITRANS Figure 2 0.5 1.0 0.5 1.0 us
Break-Before-Mak . |
Inteoval elore-axe toPEN | Figure 3 0.2 02 s
Enable or Write TON(EN ;

jurn-gﬂlme 7 | ong Figures 4 and 5 1.0 15 1.0 1.5 us
Enable or Write LOFF(EN ;

Lo Time IOFF&W)) Figures 4 and 6 04 10 04 10 | us
Charge Injection Q Figure 7, Tables 1a and 1b 55 55 pC
Off Isolation OIRR | yEN =0V L= Tkt CL = 15F, 68 68 dB
Logic input
Capacitance Cin f=1MHz 5 5 pF
with Switch Off
Input Capacitance _ - =

) riedvinataess Cs(oFFy | VEN = OV, Vin = OV, f = 140kHz 5 5 pF
Output Capacitance VEN = OV, f = 140kHz, MAX388 25 25
with Switch Off CD(OFF) VouTt = 0V \ MAX389 1o 12 pF
WR Pulse Width hww Figure 1 300 300 ns
QXﬁN Data Valid tow Setup time, Figure 1 210 180 ns
Ax ENData Valid two | Hold time, Figure 1 30 Lo o ns
RS Pulse Width tRS VIN = 5V, Figure 1 | 500 300 ns
SUPPLY
Supply Range \ (Note 6} +4.5 +180 +45 £180] v

I ] ]
EOS‘“V? Supply I+ 10 20 10 20
urren : ' ) )
: VEN = 24V, Va = OV or 5V : mA
i Negative Supply I 10 25 ‘ 15 55

l Current |

Note 2: Leakage currents at TMiN guaranteed, but not tested.

Note 3: Digital input leakage is primarily due to the clamp diodes. Typical leackage is less than 1nA at +25°C.
Note 4: When the analog signal exceeds +13.5V or -12V, the blockin

currents flow, and the channel on resistance rises.

Note 5: The value shown is the steady-state value. The transient leaka
Note 6: Eiectrical characteristics such as ros(on)

VAKXV

ge is typically 50uA. See Detailed Description
will change when power supplies other than £15V are used.

g action of Maxim’s gate structure operates. Only leakage
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FAULT VOLTAGE vs. FAULT CURRENT
1000803 e
N1 Ta=+25°C
1.000E-04 POWER OFF V4 =V-=0V
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1.000E-05 V-=-15Y
; : POWER OFF ] — i
= 1000E-06 \
= :
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1.000€-11 %:—] - = =—— 10p
1.000E-12 % i "
-150 -100 50 0 50 100 150
FAULT VOLTAGE (V)
OUTPUT LEAKAGE vs. OFF-CHANNEL Tps(on)
OVERVOLTAGE WITH +15V SUPPLIES vs. ANALOG INPUT VOLTAGE
10000 —
| ‘ ,
y
+5V
1000 Foeopes SUPPLIES l -
0.100 g
g R R A T AR
& | 15V
= \ SUPPLIES
0010 k 4 /
. — T O
0,001 f J i
120 90 60 30 0 30 60 90 120 45 6 5 0 5 10 15 2
VINGOFF) (V) ANALOG INPUT (V)
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A2 IN1 - +5Y
VaH = +3V
ADDRESS VA IN2-IN7I—)
ov DRIVE {Va) Ay AL =
e A0 MAX388™ N8
OUTPUT T N out
50% 50% 24V —
—= = RS
1% 350F
(OPEN WR GND
* SIMILAR CONNECTION FOR MAX389
3. JL—0E7x—X—2 « T4 LA (toren)
VaK = +3V A2 N — +10V
50% , AAAXIAN
’ ENABLE DAIVE MAX388"
= Al N2-IN7
w 500 A0 L
08% QUTPUT N
ov 0.1 Vo Va ael= ouT
+ > i
— - ION(EN) 500 HS“ * = 35pF
{OFF(EN) R _GNO
* SIMILAR CONNEGTION FOR MAX389
X4, 1 R—=TI « F1 Lo (tonen torrem)
+15Y
Va
2av w—AeN INT OR (N1B |—aa  +5V
A0 A1, REMAINING
WR 43y — L/— __]j (A9) SWITCHES j1
B _ LOGIC
A5V RS OUTB, OUT OUTPUT
ov e ton (WA LOGIC T~ mmaxim
_ WPUT Yo MAX386°
SWITCH 0.2vp - - 1k 35pF
OUTPUT OV RS WR
Vo

DEVICE MUST BE RESET PRIOR TO APPLYING WR PULSE

V-
|

GND
_L 15V

* SIMILAR CONNECTION FOR MAX389

X5, #|AY—F B (tonam)
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INTORIN1B |—— 45V

LTy swirckes| SWITCH
= - UTPUT
RS OUTB,OUT Vo
Losic ALDAAA
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100V ’
OVERVOLTAGE IR A 7 03

+100V
OVERVOLTAGE
S
—_

! i
1
D S
_i6

Sly ) S ! ] S o
e B T
N-CHANNEL MOSFET is L; 16 N-CHANNEL MOSFET |
ISTURNEDON ~ —= — - IS TURNED OFF "= : =
BECAUSE Vos = - 100V - - BECAUSE Vs = - 100V — -
P-CHAN
MOSFET Q2 1S OFF
9. EFEF 7RO — I00VAEL X10. BEF 7RO+ I00VIBEIL
A5V +15¢ 15V 15V 15y 15v
| 160V FORCED
\ ON COMMON
L § QUTPUT LINE : :
B0V BY EXTERNAL 5OV
OVERVOLTAGE 01 60V Q2 3 CIRCUITRY OVERVOLTAGE m +1359| Q2 Y ey
!" “* Y. \ i 4 J [ outpdr
- - _ - L
N-CHANNEL MOSFET T T N-CHANNELMOSFET  Vin—-15v | JT
IS TURNED OFF i - IS TURNED OFF C b
BECAUSE Vgs - +75V | BECAUSE Vis = +75V
i |
-15v FROM ~15Y FROM N-CHANNEL -15Y FROM -15v FROM N GHANNEL
DRIVERS DRIVERS MOSFET IS OFF DRIVERS DRIVERS MOSFET IS ON

P-CHANNEL
MOSFET IS OFF

X, BEABOAT7F v 3IVBEE(—60V)

EEBIEREIC, ST A P Bvs 7 AL P BE" R
LT#h Y ET, MAX388/MAXIBINMUX(E, =1I5VE TOR
KEHE TRFICBIEL. Y- 6 RDHVET.

2Ly F T, Fr—2oA a3

MAX388/MAX389 T F + R LM R A v F > ZFEEAIIX
600ns typT. 200nsND T L —7 + E 7 x—» X— U DN
EATVET, ZOENRIZL T, 220ANF v 2ILHE
B HICEREANTADEE S LAEKRT S8 5T
9, BENS T FIRES ZFL(KINICEWTE, &
N BEERIIMAXIEE TOMUXD X 1 v F 2 FEERE T
i, BREBEOTPLTELUY 7L/ R—ILF(S/H)TOE

X2, BEA BEOA F v R IIBEEFE (+60V)

PO oEMICERLET. 6O —2O%IRIE. MUXD
Foson + 1E BRI EMUXOH D BB & OREIC & 5. RCER
FHICHY T AESRERAEC TH MUXEHAT
DI0pFOBETE A0.01%BEE~DE MY IR %2
fEizL &9,

ZF=2a. 2hld. BEEML “Fr—T-f P17 a3 vsBR
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LEIERC Ty F L Z7a3NTUD I, MAX3BITHESF
p—DeA T a o EBEMIZSPCLATTY, A1y
FOOHBIZELDF =M 2 o3 ild 0T,
MUXOEHBEIZRIEFIL FIRIEDTBERLEREL ST
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A2lA1WiA0‘EN'V—Vh RS | #AYAAvF A1 ’AOjEN‘Wh‘FTS% FrRAVF
FuF | ZyF
[ ,
VA0 Jt b
! | ;L £

R R R At T Kep X X 20 (suFrigruT—)
PSS ARTZ L FEE PSSz Lr P BE

X X | x 0 0 1 = X X o 0 1 mL |
0 0 0 1 0 1 1 0 0 1 0 1 1

0 0 1 1 0 1 o o | 1 0 1 >

0 1 0 1 0 1 3 1 0 1 0 1 3

0 o1 1 1 0 1 4 1 1 1 0 1 4

1 0 0 1 0 1 5

1 0 1 1 0 | 1 6

1 1 0 1 0 1 7
I 1 1 1 0 1 8

NOTE: Logic "1":VaH 2 2.4V, Logic "0": VAL £ 0.8V

TSV OBFREENF

TISVUSN OB EBENETCOHOTLHIRIIEHESEHBET
T, MAX388NIEHERY L H A BIEEHE L (Vr—1.5V)~(V-+
IV IZHEE T, TVERBER TIE. HOR M 7E
+3.5V~—2ViZhH) T, BEBESEICERETE £ I5Y,
0V, BLUEVEDNgonERLTH) 2T, BEETE
4 5V~ IVTOBENRIHEES R TOVET, A1 vF>
SEIEE, ESVEMETIE2EBUMEEL ) 2T, TL—
s T x— - A—CBfERIEIHENT T,

MAX388/389i1, H—D +IV~+22VERE, /(37 /55
CAGER, FIAEHISV/ -SVTHEMELE T, BE—EE
EFICEWTHE. V-EOVIZERKRLTT SV, T 271D
ALy a L FZGNDL D 6VE(HEash, 707
B (B0 A (Eroson) (ZV+ EV-TEIN2BEZEIZL >TRDH S
NET, ZOHMAX388/MAX389(L., +SVEREB/THEIC
BWTH, BEMATTLOS Y 7L TEMEL 7,

P VD 4 P4

F2a. MAX388DFvr—T A a

: T - -
BEEERE 7HoIs ANERE EANB ,
V) ) (pC) \
17 100
+5 00 70
a7 45 ‘
- 50 200
+10 0.0 130 i
50 80 }
10.0 500
+15 0.0 180
10.0

50 l

HEE S MUXHNIZC = 1000pF, FRE N7 F 07 ANBEECHI
(ZENDR, CH2~CH83+ — 7 >, EN=+5V, Al =A2=0V, AQ(FO0V & 3VfH
H2kHz T+ 7', +100pCHF v —2ld. 1000pF DB BEIZEAR+
100MVD ATy JH5HEELET,
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R2b. MAX389D Fr—L+ArPx7rar

%3a, BHEF7-FAV/L—arEERLE

, N AR B R B (H) 100k | 500k ™
TR | 7Ioy “p0) ‘ | |
B X | Ahr<n | DD F v RILEERE) (dB) 74 72 66 |
VW OUTA OUTB = - e —
A-B 2THOF v 7458 (dB) 64 | a8
17 105 107 2 Bt N —— - -
15 06 > 1 - :\zf%ﬁﬂ# Vi AR EEE L T20Vp-p. Ry (OUT X GNDRIT .5k, EN
17 a8 50 -2 oV,
. - ’ OIRR =20log 20V
5.0 215 220 5 Vour
+10 0.0 135 139 -4
5.0 62 63 -1
+15 0.0 180 185 5 ‘ - T ! |
| 100 55 55 0 B B8 (H) | 100k | 500k ™M
. - - . | - ] - } - —— il
HER%AF | QUTAZ OUTBIZC, = 1000pF, RELS Mtz T+ O F ATICHIA FL =15k (dB) | 70, 8 64
¥ IBIZEDPD, CH2~CHAIE+ —F >, EN=+5V. Al =0V, AO(OV ¥ 3VRS | ' : [~ ' B e
B2AHHZT b 70, ‘ AL=10k(@B) = 82 46 2 |

FAZHIN A7 T7—ALRNI
FRLRSA>ELUARZ—TILENATDEETF ¢ &
S ALw i all Fidl 6V T, BEREEH-3mv/CT
T, s> T 2ERFEHEFICEVT0.8VE2.4VDTTLH
Sy EAVRFTINICKRYET, TOTA4PFNL - AL
w2 allFIEEREBEICEHEVEEEINT, HIVAS
TVANBEEBEZILTOEZEMITI.6VH S 1. VOE1L
Td, 2TOBEEFTHT 1 27 LEEIGNDTT,

Fu s ILADIE, Vi~V F 3V ~GNDEHCMOS O &
v LRILTERSTEET, T4 P NARERIEL. £A
NEBEHEIZBVTEAD Y — 2 1A SN, [ALTH
BEFENTWET, Tr P LANER, AHEV-BOALE
VY TF c FAA—PFICL > TESDACIRESNTE Y,
FHBEBELYTANSVWEBETHRERERI I LA
CEEBhT& £9,

FATNFT L2 YEME

MAX388/389i3, ANESHHF(OUT)ICEIMIML., F v
ANEHAE LTHERATELILTAYIUF Lo
FE)E L THEEELET. T 1 2ILFTLI2HEEIIEL
TH, VO 74772 b DRILFTL OB L EY
N, 7L—20 74— A—0BEELURER 71
BTSSRI NET,

SHEAS ST DR AOUTE &5 > FREICIER EN=+5Y, AD=AI=A?
=+5(CHI %:84R), 20Vp-pDRICELE I ZCHAZEIM. L2 THF v+
g =T, ED2OOF v x A TRAKL IO R b —7BEEHB
FTEhb,

V=2, JRAAF—2,  FAVIL—ar»

DCESLERBECET3FyRIBoosOR =23, F
TFeRILDANBEE LIZLA2HNN ) — o BRECIZ
S TRELET . MAXIBBOHA ) —2 . T22THF 7
ATH—IOVA S +I0VIZ F TN E B TH, EA1HpAL
AEAEL EHA, HABER(LIE., MAX38BIZ L » TEE &
NEZBHIBEENA AL E—F 2 ANz, MAX3BSD H T
THOAE—F ALt + ANEFTES =%
CANCEBRL T, EEEA L E—F L ZAAIKALT O
BEiE, DCZ O R F—2 i 120dBIAETT,

Fakpld, BEMNQACIOA F—2ELUAT T AY
L—Y g s RrLTOVEST, T2 74— F2R
L—if, HAPS 2 —TABETFAIsOFr—21 2
goarild-oTREATLEY, HAONWT 22— 7 LB
T4 2F7ILE S EENIC7 A0 w2300
GNDE L UV-ELIZE»TTA /L — 3N T8O,
BIETELRVBLRALTT, ZOLIHLATIRCEDH
— F{d. MAX388/MAX389NF v 7L TEHRIN TS 1
B, TATINETFATEI 3 EOT A/ L — 3
SAF100kHZIZ H W TI00dBIA EARIB2 W TV 37,
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A5V
Vi
HeRmocoupLe ™! our
STRAINGAUGE ~ —§ ™™
4mA-20mA LOOP
L dmn mmam
TRANSMITTER AX358
— 4
_ KNS
— s
+10V
GAINREFERENCE [ | N7
JEROREFERENCE ] N8
E— y GND
I
= 15y =

|

k

\ )4
‘ ; ™
1 _
o
| 100k
mman N ‘J L
MAX328 > 10k
V] I
INd f »
NS o
v- GND 2
‘ > 1ma

3. BHEF—FNEL R T LOYE

TN Ar— 3 ER
XI3ICMAX388 E BV BT — PR R T A %GR L &
T MUXIGNA A E—F 2 2ANEERBT 5128, 25—
[EMUX D 7 I (rosony) & U — Z B (lovron) BL UTF
2T DA T AER (laas) & OEOBETT .
Viske = osom X Llovron + lsias (MAX420) ]
=3kQ x (2nA+30pA)
=6.1wv (RKTF—)

AENBE, ZOIF—EHHMEWLD, FIAIEJERE
MDA/ CHOKEENMER TH, ADBEEROT 7%
pBEELEEA,

8F v AN LY LBV AT LTI FHLAVWF YR LE
CRTFLNTS Y FRESIZERLT, VI TICL
LEOMEHIEEEICRNET, SATLNDER) 77>
2H2DBEOF v RIITERTHIL T 27— RES 2
FLOTA HELABETT .

BT AT T OMAXA201E, & A S EEA I ~10,0000> 7
OsSv7lL-7o7e LTHEREATWET, 7073

LA LT 7L THABS L ALEF—FINES 2
FLOFEY B OBES/HE L UADCIZE L F-8BREIC Ay —
Y ZLEAS, MAXA20DIREE S NI-SuVOREAE S 7 ¢
v FBER. SVWESEEAERLET. ¥ 1 VRERD
MUXIZ S ERt o FiCi3 g ang. £ Z0RRBRTOMER
FETE 7207077 b 2B LAV SH, B —
£ MUXDMAX328HRIFIZEIEL 27,

LALAALANRA wF 73, REDT—FIRES R
FLOANDTRLErans, RESLUT7IV/L—2 3>
5 T30 7+ 70T bHUETT, P ATLOD
BEAFT 7L THABESRIESIMEBELEET 512
&, 7P FTOFZENTWARVLMUXE 2 IFHEIO 7
W E7OF7 FERRTIE BmAD T 2L FEIRSHEMES
EABMUXSHENAATLEVWET,

MAX388/MAX389(3. HABE 4 T& L ~IIZ(BRA /7
TEHIEL . EEA A 7 EANTBEICERTOF v RN %
F7THr T ChoOBEASBRLET. BRESAT
ENTREET X I00VE TOEFEAHL ALIZEVNTH, A
LUTh7 4L BREMFEINET,

11

68EXVIN/8BEXVIN



MAX388/MAX389

BEE, TN TOF I~
PFOTVIVFILI#

BE(KSE) EEBRBE(FEE)
PART TEMP. RANGE PIN-PACKAGE
MAX389CPN 0°C10+70°C___ 18 Plastic DIP R d 7 e
MAX389CJN 0°C to +70°C 18 CERDIP 0 [Z E ,’-\;
MAX389CWG 0°C to +70°C 24 SO o E E 2 1D
A 216G
MAX389C/D 0°Cto +70°C _ Dice’ H B J
-4 15] GNO (Vi
MAX389EPN -40°C to +85°C 18 Piastic DIP MAXIM |-
INT(INTA} E MAX388 E Vi (INTB)
MAX389EIN -40°Cto +85°C 18 CERDIP o e
N2 vy 6 13] N5 (IN2R
MAX389EWG 56°Cto+125°C 2450 (A L2 NS (N
. — N3 (aa) [ 7] 2] 6 inary
MAX383MJN -55°C to +125°C 18 CERDIP
N4 N4y [ 8] [11] N7 qnesy
“Comtact factory for dice specifications.
**Contact factory for availabifity and processing to MIL-5TD-883. OUT (OUTA) E E INE (QUTS
{) ARE FOR MAX389 Dip
F v THRER
T DIE PAD # MAX388 MAX389 3 21 e _
1 WR WR A
- "EV AQ AD
3 EN EN
4 V. i V ¥
5 N1 INTA
6 IN2 IN2A
7 iNS INSA 248"
{6.299mm)
8 INA IN4A
9 out QUTA
10 N.C ouTB
11 INB IN4B
i 12 IN7 N |
: 13 ING IN2B
T 114 INS IN1B
15 V+ Ve
16 GND N GND = : " v
17 A2 NC
‘ 7‘577 Al 7?777 7A'| .
| iE 7S S R
(RSt I
LFIL-IVN I BREH]H
a
T169 REHHBXERME3-30-16 KUV 1EL)
S ) TEL.(03)3232-6141 FAX. (03)3232-6149

VHFRILHTR2EAVF L AHMNBCTERENTOIEABUADOEBOERICOWTIIREES G A, ABRHNST L IAIBEINTNET A,
VHEILHRIIBIFEALICERRUEREEE T SEREZRBLET,
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