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ABSOLUTE MAXIMUM RATINGS

VoptoGND . .. .. .. S, -0.3V, +12V
Digital Input Voltageto GND ... ... .. -0.3V, (Vpp + 0.3V)
VREF1o GND .. ... .. ... B, -0.3V, (VDD + 0.3V)
VouttoGND . ... ... . ... .. ~...-0.3V. (VDD + 0.3V)
Continuous Power Dissipation (Ta = +70°C)
Plastic DIP (derate 10.53mw/°C above +70°C) ... ...842mW
SO (derate 8. 70mW/C above +70°C) ... ...... 696mwW
CERDIP (derate 10.00mW/°C above +70°C) ... .. . B0OmW

Operating Temperature Ranges:

MAX821_C__
MAX821_E_ .

MAX821__MJE .. ........... ... .......
Storage Temperature Range . . .
Lead Temperature (soldering, 10sec)

0°Cto +70°C
-40°C to +85°C
-55°
-65°
.............. +300°C

Cto +125°C
Cto+165°C

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

(VDD = 5V, GND = 0V, Ta = +25°C, unless otherwise noted.)

| PARAMETER | CONDITIONS MIN  TYP  MAX | UNITS
POWER SUPPLY
Positive Supply Voltage MAXE21_ C 27 I
Range (Note 1) Ta = TMIN L0 Tiax maigg}— —EA' 2.85 11 v
| Positive Supply Current Ta = TMIN to Tmax 16 33 MA
REFERENCE OUTPUT
] T m a5 MAX821.A | 075 0.75
MAX821_B -1.50 1.50
B MAX821_AC -1.00 1.00
l Reference Variation ‘ MAX821_BC -2.00 2.00 o,
Referred to 1.28V Ta = To 16 Thiax MAX821_AE -1.25 1.25
MAX821_BE -2.50 2.50
| MAX821_AM 150 150
MAX821_BM -3.00 3.00
i Réf;};nge Load _ Ta = TMiN to TMAX 40 uA B
| Load Régulation 10 uV/uA
Line Regulation 0.005 %V
kOutput Tempco 15 ppm/'C
COMPARATOR INPUTS )
I i ] MAX821_A -0.90 0.90
Ta=+25C MAX821_B 150 150
MAX821_AC -1.00 1.00
Comparators IN1-IN4 MAX821_BC -2.00 2.00
Trip Level with Respect VIN decreasing %
to 1.25V (Note 2) T = Toan o Trax | MAXB2TAE 125 1.25
MAX821_BE 250 2.50
MAX821_AM -1.50 1,50
B 1 MAX821 BM | -3.00 300 | |

MAXIVI
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ELECTRICAL CHARACTERISTICS (continued)

(VDD = 5V, GND = 0V, Ta = +25°C. unless otherwise noted.)

 PARAMETER CONDITIONS [ mn TYP max unns
| MAX821 AC | 100 100 4
MAX821.BC 200 200
Comparators IN2-IN4 MAX821_AE -1.25 125 N
Ex?r!bezglvxglltgf Tiﬁ?pect VIN decreasing TA = TMIN to TMAX MAXBQLBE | 250 250 Yo
MAX821_AM . -1.50 150 |
1 | MAXB218M | 250 250
! ) MAX821_A 15 15
Ta=+25C —
MAX821_B 2.5 25
MAX821_AC 20 20
Comparator DIN MAX821_BC -3.0 30
Trip Level with VIN decreasing %
Respectto 1.25V Ta = ThIN 10 Thax MAX821_AE -25 25 3
MAX821_BE -3.0 3.0
MAX821_AM | 30 RV
MAX821_BM | -35 35
SN Fooaperd ysioresis oo e
Hysteresis Tempco L 7 - 30 ) uv/ C
| Input Bias Current 7 1.5 15 nA
Input Voltage Change for 0.1 my
 Complete Output Change o
upper limit VoD - 2V
'F?;r:‘g"gomm”""‘o“e IN3, IN4 (Note 3) Ioi?er - 20 ] o v
| COMPARATOR OUTPUTS o B
VoD = 5V, Isink = 2mA 011 030
VDD = 5V, ISINK = 5mA 028 0.75
Voltage Output Low Ta = TMIN to Tmax VDD = 1.5V, 151k = 0 2mA 0oa 0.4 Y
Voo = 1.0V, Isu\{K =0.1TmA - 010 o __
Voltage Output High VDD = 5V, ISOURCE = 1mA (MAX8214) Vpp-04 Vpp-015 - v
Leakage Current Off state (MAX8213) " 10 | pA
MODE SELECT INPUT 7
Leakage Current | } I 1.0 \ HA
| DYNAMIC SPECIFICATIONS
%?nrgparator Response 30mV overdrive 20 l us
Note 1: For lower voltage range operation, see Figure 22.
Note 2: Each of the comparators has one input tied to VREF.
Note 3: Vg equals approximately 0.65V at +250C. The temperature coefficient of VBE equals approximately -2.2mv/ C.
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OUTPUT VOLTAGE vs. SUPPLY VOLTAGE COMPARATOR RESPONSE
(see Figure 23.) WITH 30mV OVERDRIVE
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FOR COMPARATORS 1, 2, & THE
AUXILARY COMPARATOR, T0
DETERMINE THE TRIP VOLTAGES
FROM PARTICULAR RESISTOR
VALUES:

RA
VIRPY :VIH(W +R§j

RA
VIRIPZ = (Vw + VHVST) [1 + fﬁ]

FOR COMPARATORS 3 & 4. 70
DETERMINE THE TRIP VOLTAGES
FROM PARTICULAR RESISTOR
VALUES

RA
VIRPY = (Vw - VHVST) [W + R*B]

RA
VIRIP2 = VTH [1 *rg

FOR COMPARATORS 1,2, & THE
AUXILARY COMPARATOR, TO
CALCULATE THE REQUIRED
RESISTOR RATIOS FOR PARTICULAR
TRIP VOLTAGES

RA _ ViRee
BB~ Vi
RA  Virez

RB ™ VIH+ VHvsT

FOR COMPARATORS 3 & 4, T0
CALCULATE THE REQUIRED
RESISTOR RATIOS FOR PARTICULAR
TRIP VOLTAGES
RA__ ViRpr
BB~ VH —VhysT
RA_ ViRp2 _
RB™ Vin

-1

NOTE: V11 IS THE VOLTAGE ON THE INVERTING PINS OF COMPARATORS 1 AND 2, AND
IS THE VOLTAGE ON THE NONINVERTING PINS OF COMPARATORS 3 AND 4

TO CALCULATE THE REQUIRED
RESISTOR RATIOS FOR PARTICULAR
TRIP VOLTAGES

TO DETERMINE THE TRIP VOLTAGES
FROM PARTICULAR RESISTOR VALUES

v =V 1 RS
TRPY=VTH T+ o0 s &:\/mm(\/wt
R1 - VrRIpY (ViH2)
R3
VTRP2 = (Vrm + VYTt ){1 + ij} 2 _ ViRied (VIH1 +VHYSTY)
RT ™ VIRiPz (VTHz + VHysTo)
R2+R3
VIRIP3 = VTHZ [1 + T] R3 _ Vrries (VTRIP1 = YTH)
A1 VTRIP1 (VTHR)
R2 + R3
VIRIPA = (VTHZ + VHYSTZ) (R R3 _ Vrries (VTRP2 - YTt - VHysTD)
R1 VTRIP2 (VTH2 + VHYST2)

NOTE: VTH1 AND Vrnp ARE THE VOLTAGES ON THE INVERTING INPUTS OF COMPARATOR
1AND COMPARATOR 2, RESPECTIVELY (BOTH ARE EQUAL TO THE REFERENCE
VOLTAGE INTHIS CASE)

10, AWEEHEIROEBIERR L FTER

Kz, 71> FiaHBROBIERT L BR
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VAKXV

SEIEEAR, :RABBEEH O

74 F&H
ANRL—FE2AEFEAL T, ADBEIF 22O v TE
FEOBIZHZ e 2 BETHEEAXIICRLET, 2>
NL—Z I FEBERHEFE LT, 22 —52(3 188
BHBE LTEMEL. BEVI L FE&EBRELET, K20
ANBEEHREAEERHCPEBERHEOEEMR S (IE
0 EST, ZOBBREANBESY 1 FORALSHE
~ELTHHE(EA) UL SAANEILT 285 (E
A A RLTWET, THROBERBRBERSICHSITEHN
HHAERLET., RAD(ES & £ ¢ I0KQATIZT 5% & VREF
H0.0IFD AL F oY THNANZILTUAWSEIZES
FTOREHEIN TS,

ARENER

B13, 15, 1TOERIZL > T, ABENEETHRY, BF
ERH, 71 FRHEBABETE XY, ZDFHEE,
VZ77L2AANOTALT y TRREATOARBEO TS
JoBEEENS L AIETVEDT, COABAFERT S
EANRL—F ANBREIZTZ FBIEL Y0.3VELEE
(T&ET, 2O ETNAADERNBAEHREHE £
TH, ADERISHEND2ER S ImAUTICHIRY 1LISRRE
ZEh) ERA, AL —FANRTS L FUTOBE
ER BT, ARIER-03VIZs S TEaNET,
It | —Vs+0.3 | OBEEANEBROETHREL -
EREIMALLT TRIThIER Y 4 A,

INnbNEREHATTHHEICIEY 77 L AHNDER
FREMRSATVWAZLIZEFET & T (BERNFES
SRR, RIFAN T2 7 BEEETHRERRK, XISEE
D7 a7 IVBEABERHAR, KITIABET 1 FI&
HEIRETT,

EBiEEEMA & w400k Ve FEK

BEBESHIBIELNNLELEY HETLEZBESICIE, <
sa7o0eyHEUey FTHUEAHY T, FIINE
BTIEHEENRIERTEREINZIEEUTICN -
BEICHADO—LANVEREL T, S5, ZOHDE
BEBIABURAL Yy a)l FBEUECEEL-#E
200msfIOD —L XU EBRH 2T, BEAMFEITELLFICTT
o770y HEEeic)Eey T A, MEERR
OACTUoHORBREAERTH, BEOT20
JotevydnUty FEIRIIZOBELAHL TWLIThT
wHEHA, ZORBOEBEETREHERFFH220IRL £
1, BERBRAFRAILRAETH, BRUEINBOMEE LD
129, SFEINIEERBIEENELR) T,

+5V

1
0.1uF
15 1
1 Vi 15
veep 0 MSER
&_24 IN1
R1B§ A28 MAXAM
3 MAXB214 12
—11 0
4 1
p—1 IN3+ ouTd—-
R1A
Vs 3 -
P—1 N4+
R2A 7
-Vs2 IN&-
8
+—{ DIN GND
R13. AT 1 P INEETRHER
GND = oo e
INPUT VOLTAGE
’ VIRIPY - ST . ,*
: I ' VHYST

1+M
RB

VTRIPZ/,,,,,,,T ,,,,,,,,,,, \i

—

L

OUTPUT
VOLTAGE

TO DETERMINE THE TRIP VOLTAGES
FROM PARTICULAR RESISTOR VALUES:

TO CALCULATE THE REQUIRED
RESISTOR RATIOS FOR PARTICULAR

TRIP VOLTAGES
RA
VR = ~VREF Lo RA_ Vraps
RB VREF
RA RA
ViRipp = -Vuvst |1+ oo |- VREF
Pz = ST[ RB} Re RA _ -VIRP2 - VHysT

RB ™ Viysr + VREF

M4, o717 EESERHEEOEBIFER CSHER

PICBXVIN/ELSBXVIN
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MAX8213/MAX8214

SEIEEAIR, B B ClH

T 5V t
1 + L
0.1uF T 0.1pF T
16 = 16 =
1 15
e R L REF VoD M|
I 2
R1BS R2B MAXIM R4 R1 , MMDAMN
e maxszr4 ne  MAXB213
Vst A il IV N 4 INgs
s 5 na- e L ] %S outs H2——— |
I
R2A 6 1
sz N4+ outal 'L RS % R L6 e outa I QUTPUT
7
L va- S S
8 8
s 1 DIN D R3§ . Bfom -
s 19
Vg -
15 BT 2T LBEEEHER Ri7. An7q > FigHER
L i N Y ¢ Y1) S
VTRIP - - g oo -
INPUT VOLTAGE ; IVHVST [7 * 58 COMP 4 § Vs
(V8) VIRIP2 - oo T INPUT VOLTAGE 1+
: | (-vs5) R1+R2
! COMP 3 b sy
! R2 +R3
Voo ! [1 +T}
ouTPUT ot 0 ‘
VOLTAGE VOLTAGE  gpp
GND

TO DETERMINE THE TRIP VOLTAGES TO CALCULATE THE REQUIRED

FROM PARTICULAR RESISTOR RESISTOR RATIOS FOR PARTICULAR
VALUES R TRIP \/OLTOGES v
_ RAY RA RA _ VTRIP1 — YhvsT
Yrp1 = Vst [1 * HB) VREF 28 RB ~ Vivst — VREF
VIppy = —VREF % RA VA
RB ™ VREF

TO DETERMINE THE TRIP VOLTAGES FROM TO CALCULATE THE REQUIRED

PARTICULAR RESISTOR VALUES: RESISTOR RATIOS FOR
R3 R3 PARTICULAR TRIP YOLTAGES
VRIP = Vi [ 1 + ———= |- VREF
Ri+Re R1+R R3  _ VrRpt - Vi
R = _
Vi ={V1e - szu){1 - +3R2J R1+R2 " Virg - VREF
VREF R3 R3 - \w
T A1 +R2 ™ W1Ha —VHysT4 - VREF
R2 + R
VIRIRa = (Vs + VinsTa 1+T*13] R1__ Vrns+ Virsts — VREF
R2+R3  VTRiP3 — VIH3 —VHYST3
R2 +R3
—VREF ——
i RT_ _ Vik3 - VREF
R - —
Vipa = Vikg {1 N HQF:1 RS} VREF HQR+1 R3 R2+R3  Vrripa - V7Hy

NOTE: V13 IS THE VOLTAGE ON THE INVERTING INPUT OF COMPARATOR 3 Vina IS THE
VOLTAGE ON THE NONINVERTING INPUT OF COMPARATOR 4. IN THIS CASE.

VTH3 = VI = VREF.

_R
Rd + RS

16, BT 2 TIVEEERHEROBIEET & HHER

18, BN FigHREBROSEAT L SHER
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V1K1V

SIEIEE AR, RAEE ALl

+5V 45\/L
o T R3 = 2
16 W T t—
= 0pFL
Vi 16
—t VREF oo MS % R N V[DD 15;
= 680k — vREF MS[ R
s 2 i = 680K
- MAXIM AN maaxam
3 MAX8213 14 R2 MAX8213
— IN2 oumf 3 14
R ) — IN2 oum
R
L +——1 IN3+
- L »—4 IN3+
; L
IN3-
> IN3-
6
s—— IN4+
»—6 INd+
! IN4-
I " -
B | pout [10 e =
DIN GND RESET 8 N poutt 0 J RESET
Iy GND
= L
— o =9
C . uF O wF
19, 200msEERMBF&vr o070y D) £y 21, BEEBEERABRF &NV 70 vyalt
b B3 v b EEE
MAXB213/MAX8214D R RREER
L1 T RA .
wwwm%%ﬁmHmimdw*HJWiWﬂwﬁ} MAX8213/MAX82 14 B kD EFET £ BHM L KT hIEH 5
3 3 wWIEA, KK HNET, BN IOFETEESYE
e T HEHNHEILICRIRLRT (LW &Y., RIROBALS X
et Voo - W7 7Ur—sarker rcRLELED, Z0BaIcl
v%mE o BREICEIEREANS ZEABVEYTT(F T4y —
o T e sarbEl b ABR) . —RICEADERE HNBROES
ey —L BRPEEDERBOTEMANS(HYET, V771>
QoUT GAD . ZPINAINR AT HHLBERZEELHY FT,

T0 DETERMINE THE TRIP VOLTAGES TO CALCULATE THE REQUIRED

FROM PARTICULAR RESISTOR RESISTOR RATIOS FOR PARTICULAR
VALUES TRIP VOLTAGE
Virp1 = Vi 1+ 2 R2_Ywer
R1 k2 R1 ™~ VK
VTRIP? = (VTH + VHvsr) [ J R Ve

RU ™ VIH+VhysT

tDLv:—RC\n[}-YE]
vVee

NOTE: V7w IS THE VOLTAGE AT THE INVERTING PIN OF THE TWO COMPARATORS. IN
THIS CASE T ISEQUAL TO THE INTERNAL REFERENCE VOLTAGE.

X20, 200msOy:EREBAFEYsrs0 70y tnl)ty
rEIEOEIERT CETER

IhonEBENS CE. RIEFEZT I b0, BED
BEFERDPY 77 L AONA/SZ - AT b
BhHYETA,

2 pEREEIIDA2a 70y D) &y FEEIC
MAX82 I3 EEBENERMAE LML -6 DO TY, 20
DBFEETERUSHERXS N £ EATEET,

MAX8213/MAX8214» 2 2 /SL — 7 H A X BREEEHD.8V
typF CIETFLCHELLO—LRULEHDLET, ZNHZ
EEVHTICERINIBRET LERT 2EBLICH
B TIRIL T,

vIS8XVN/ELS8X VN
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MAX8213/MAX8214

SR, BB BRI

SUPPLYVOLTAGE - g AAA, g
T T 01uf
T 2
= R AT S
oo 01uf
4
VREF Voo . .
MS 7"1 L
R3 R2 MAXUNMN = >
15k MAXIN 180k
o0 MAX6213 MAX8213 %
INY ourp—_
I+ 10k
IN3- outsf— . =
MS s
40k ﬂ) i
X22, EREESETREEREBI2.25VTHFT AEE  X23, 3.VEBES 1L OEETHHEN, - OE%E3.

EMRHEIER, IN3- AP T0.5VEL B & JRILRATY
7L 2ABEEFELTVET, RIER2T MY v
TRALPERELET, ZOEBRIG0.5VX (1+
R2/R3) & TBEMNBD T H LA /iL — 5 HREE
LT,

#EarL—4

BB L — S IEREBHET, HISEE21RLI-&
InvLrzo7akyynY ey FERICERTE T,
FRENBFERICHERTE L TA MOMED I /5L
—F UL LEEHNEVTT,

ERRREIF

MAX8213/MAX82 [ 4N REEMFBEEF I, A 77 L >
ABEREMBICVERREBE L, a2 /L—%D3E
YE—FEBEICI->TRENZFT , LWTFIIBFIZENTSH,
REEEETIEVEETHREEINET,

V77 2BEEEAERESE CEEET2. IVAS, #i
RELUERBERBE TII2.25VA L ERATEETT, 3
N —Z (LU ELTIELE— FHBEIBEEE -2V T
To 2V[;[-;C1—55°C'C'3'—:‘J:%I.SSVT’?‘O aA/)NL—% | 2k
AN —FDRBOAAIRY) 7 7L > A BIEIZER
ShTuwa-0, EREEREOBETCEI AL D
2.8V IEE—FEEHSFVETT, LALINL—
53, ADWMANRBEFER T EHENTEY, AHBES
U77L 2 2REELY HEVEBLE EET2HES(BIAT
22 & iU 7 7 L ABEDNSOBE & & T 515
BN, EREEHHETEREE2.25V. -mARES
BTEEBIL2. IV TEMEA R TEET,

125VT R U 7L, OUTIA B —L~RLIsH - f2 74,
BREBEMNCSVICETY 22 THAnO—L <)L
DRIV T, RESEFEASBBL TS,

BEKE)

PART TEMP. RANGE PIN-PACKAGE |
MAX8213ACSE 0°Cto +70°C 16 Narrow SO "ﬁﬂ{
| MAX8213BCSE 0C0C  16NamowsO |
[ MAX8213BC/D 0Cto+70°C  Dice® ‘
| MAXB213AEPE  -40°Clo +85°C 16 Plastic DIP ‘
MAX8213BEPE  -40°C 1o +85°C 16 Plastic DIP
MAX8213AESE  -40C10+85'C  16NamowSO
MAXB213BESE  40C10+85°C  16NarowSO |
| MAXB213AMJE  -55Cl0+125C  16CERDIP |
 MAXB213BMJE  -55C10+125°C 16 CERDIP '
MAX8218ACPE  O'Cto +70°C 16 Plastic DIP i
MAX8214BCPE 0°Cto+70'C 16 Plastic DIP
MAX8214ACSE 0'C10+7G'C 16 Narrow SO
| MAX8214BCSE 0°C 1o +70°C 16 Narrow SO
| MAX8214BC/D  0C10+70C  Dice*
| MAXB214AEPE  -40C 1o +85°C 16 Plastc DIP
| MAXB214BEPE  -40'C1o+85°C 16 Plastc DIP
T\AAXB?TLJESE o 46?) o] +785C 777777 16 Narrow SO 1‘
MAX8214BESE  -40'C10+85'C 16 Narrow SO
kﬁ@xéﬁZXMJ€4':§;céjﬁe§Eh 16 CERDIP
| MAX8214BMJE  -55°Cto +125C 16 CERDIP
“Dice are specified at Ta = +25°C

WX /v
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S[EIEEME, RAEERE BSOS

F v THHER

MAX8213/MAX8214

—
o |
=
—
— 076"
— (1.9304 mm)
-
|
gy ——
—
088"
(1.6764 mm)
MAX8213/MAX8214 TRANSISTOR COUNT: 352;
SUBSTRATE CONNECTED TO VpD
Ry fr—
0.780
a2 'm_—‘ LEAD #1
; 0030 - 0110 oo
0.250 = 0.005 ) {6762 - 2.784)
6350 = 0.127)
0.025 = 0015
{0635 - 0.381) e
0.300 - 0.320
{7520~ 8128

0040 1o 0.020
v ’l (V.01 j‘ {0.508)
0.130 - 0005 — r T e
{3302 = 0.727) A 3 0<-10
\flo ol 0008-0015
0020 T oz {0229 - 0.381)
o508 "N ,——>I<- L 3153 MIN |

0018 - 0,003 195 <0025
{0457 0076 0100 0010 03 -u,gla‘g
7540 = 0.256) ]
' (8255 $5%9)

16 Lead Plastic DIP
0,4 = 135°C/W
0,c = 65°C/W

VAKXV

PIC8XVIN/ELSBXVIN
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MAX8213/MAX8214

OEIEE AR, R B BRI

Ny —(FaE)

HAAAH

HAH

4
0.150 - 0.158 0.181 - 0.205 0.228 - 0.244
{3.810 -vl.ﬂlill 14597 - 5.207) (5.701 - 6.198)

LEAD #1
L

0014 - 0.018

0.356 - 0.457] *" -

-—' L—ﬁ%nsc

0.385 - 0.384
~ {9.778 < 10.007) *i * *’

« 0018002 ! 3°-§
= 0.053 - 0.069
(0457 - 0.559) (1345 2 1.753] 0.007 - 0009
0.004 - 0.008 0.178 - 0.220)
{6.102 - 0.203]

16 Lead Small Qutline

8yp = 110°C/W
6,c = 60°C/W

mestems

FILIPIOBRER

T 169 RREHBEXFEEMEI-30-16 (RUVV1EI)

TEL.(03)3232-6141

FAX.(03)3232-6149

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circiut patent ficenses are implied.
Maxim reserves the righjt ro change the circuitry and specifications without notice at any time.
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