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ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC t0 VEE) vveeeervrieeeiiiieeeeciieeenn -0.3V to +6V
All Other Pins ......oooviveiiiieiieiieee (VEg - 0.3V) to (Vcc + 0.3V)
Output Short-Circuit Duration

(OUT_, REF) .....cccn.. Indefinite Short Circuit to Either Supply

Continuous Power Dissipation (Ta = +70°C)
5-Pin SOT23 (derate 7.10mW/°C above +70°C)
6-Pin SOT23 (derate 8.70mW/°C above +70°C)

8-Pin UMAX (derate 4.1mW/°C above +70°C)............. 330mw
10-Pin uMAX (derate 5.6mW/°C above +70°C)........... 444mwW
8-Pin SO (derate 5.88mW/°C above +70°C)................ 471mwW

Operating Temperature Range ..........cccceveeennne
Junction Temperature.................
Storage Temperature Range
Lead Temperature (soldering, 10s)

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—A Grade (0.4% initial accuracy)

(Vcc = +5V, VEE = 0, Vem = 0, louT = 0, IRer = 0, Ta = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.)

(Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Suphly Volt R (Note 2) v MAX9040-MAX9043 25 55 v
u oltage Range (Note
pply Volage rang ¢ 'MAX9050-MAX9053 2.7 55
MAX9040/MAX9041/ | Vcc = 2.7V 47 67
MAX9050/MAX9051 Vce = 5.0V 52 72
Supply Current Icc pA
MAX9042/MAX9043/ | Vcc = 2.7V 55 80
MAX9052/MAX9053 Vce = 5.0V 60 85
COMPARATORS
i - | TaA=+25°C +0.5 +5.0
Input Offset Voltage (Note 3) Vos Over entire common A mV
mode range Ta = -40°C to +85°C +7.0
Input Hysteresis VHYST +3.0 mV
Input Bias Current o
(Notes 4, 5, 6) IB Specified common-mode range +0.001 #10.0 nA
Input Offset Current (Note 4) los Specified common-mode range +0.5 pA
Common-Mode Voltage Range CMVR Ta=+25°C VEE - 0.25 Vce +0.25 v
(Notes 4, 7) Ta = -40°C to +85°C VEE Vce
Common-Mode Rejection Ratio CMRR | Specified common-mode range 52 80
(Note 4)
dB
o ) MAX9040-MAX9043, 2.5V < Vce < 5.5V 55 80
Power-Supply Rejection Ratio PSRR
MAX9050-MAX9053, 2.7V < Vcc < 5.5V 55 80
Input Capacitance (Note 4) CIN 25 pF
Output Short-Circuit Current | v VEE or V. vee =5V 9 A
utput Short-Circuit Curren = or m
p scC OouT = VEE cc Ve = 2.7V 35
Vee =5V, | =8mA 0.2 0.55
Output Voltage Low VoL cc SINK \%
Vee = 2.7V, Isink = 3.5mA 0.15 0.4
Vee =5V, | =8mA 4.45 4.85
Output Voltage High VoH cc SOURCE \Y
Vce = 2.7V, IsourcE = 3.6mA 2.3 2.55

MAXIN
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ELECTRICAL CHARACTERISTICS—A Grade (0.4% initial accuracy) (continued)

(Vcc = +5V, VEE = 0, Vem = 0, louT = 0, IRer = 0, Ta = TMIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

(Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
CL=15pF 40
Output Rise/Fall Times tRItE CL =50pF 50 ns
CL = 200pF 80
i = 50mV overdrive 450
Output Propagation Delay -~ CL _15pF, : ns
(Note 8) Vee = 2.7V 100mV overdrive 400
Power-Up Time tpu Time to Vour valid logic state 20 us
VOLTAGE REFERENCE
MAX9040-MAX9043 2.040 2.048 2.056
Output Voltage VREF Ta =+25°C \%
MAX9050-MAX9053 2490 2500 2510
MAX/SO 6 30
OutpL.Jt.VoItage Temperature TCVReF H pPM/°C
Coefficient (Note 9) SOT23 6 50
. . 2.5V < Ve £5.5V, MAX9040-MAX9043 +50 +200
Line Regulation AVRer/ VIV
AVce 2.7V £ Ve £ 5.5V, MAX9050-MAX9053 +50 +200
Sourcing: 0 < | < 500pA 2 4
Load Regulation AVREF/ — g REF H MV/IPA
AIRer | Sinking: -500pA < IRep < 0 3.5 6
Output Short-Circuit Current Isc VRer = VEg or Vcc 4 mA
Thermal Hysteresis (Note 10) THYST 130 ppm
Long-Term Stability 1000h at Ta = +25°C 50 ppm
. f=0.1Hz to 10Hz 40 uvp-p
Noise Voltage Eout
f=10Hz to 10kHz 105 UVRMS
. - AVREF/ _ —
Ripple Rejection Vce =5V £100mV, f = 120Hz 84 dB
AVce
Turn-On Settling Time tR(VRerF) | To VRer = 1% of final value 200 ps
Capacitive Load Stability Range
(Note 6) CL(VREF) 0 4.7 nF

ELECTRICAL CHARACTERISTICS—B Grade (1% initial accuracy)

(Vcc = +5V, VEe = 0, Vecm = 0, lout = 0, IRer = 0, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

(Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
s v Volt R (Note 2) V. MAX9040-MAX9043 2.5 55 Vv
u oltage Range (Note
pply Vollage rang €€ 'MAX9050-MAX9053 2.7 55
MAX9040/MAX9041/ | Vcc =2.7V 40
MAX9050/MAX9051 | V¢ = 5.0V 45 100
Supply Current Icc pA
MAX9042/MAX9043/ | Vcc = 2.7V 55
MAX9052/MAX9053 | Ve = 5.0V 60 130
MAXI/W 3
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ELECTRICAL CHARACTERISTICS—B Grade (1% initial accuracy) (continued)

(Vcc = +5V, VEE = 0, Vem = 0, louT = 0, IRer = 0, Ta = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.)
(Note 1)

PARAMETER ] SYMBOL \ CONDITIONS \ MIN  TYP  MAX ] UNITS
COMPARATOR
Input Offset Voltage (Note 3) Vos Over entire common-mode range +1 +9.0 mV
Input Hysteresis VHYST +3.0 mV
Input Bias Current o
(Notes 4, 5, 6) IB Specified common-mode range +0.001 +25.0 nA
Input Offset Current (Note 4) los Specified common-mode range +0.5 pPA
Common-Mode Voltage Range
(Notes 4, 7) CMVR VEE Vce v
Common-Mode Rejection Ratio CMRR | Specified common-mode range 52 80 dB
(Note 4)
o _ MAX9040-MAX9043, 2.5V < Vcc < 5.5V 55 80
Power-Supply Rejection Ratio PSRR dB
MAX9050-MAX9053, 2.7V < Vcc £ 5.5V 55 80
Input Capacitance (Note 4) CIN 25 pF
Output Short-Circuit C t | V V| V vee=sv % A
utput Short-Circuit Curren = or m
p scC ouT = VEE cc Voo = 2.7V 35
Vcec =5V, | =8mA 0.2 0.55
Output Voltage Low VoL cc SINK \
Vee = 2.7V, Isink = 3.5mA 0.15
Vce =5V, | =8mA 4.45 4.85
Output Voltage High VoH cc SOURCE \
Vce = 2.7V, Isource = 3.5mA 2.55
CL = 15pF 40
Output Rise/Fall Times tR/tE CL = 50pF 50 ns
CL = 200pF 80
Output Propagation Delay CL = 15pF, 50mV overdrive 450
tpp+/tpD- - - ns
(Note 8) Vee = 2.7V 100mV overdrive 400
Power-Up Time tpu Time to Vouyr valid logic state 20 us

VOLTAGE REFERENCE

MAX9040-MAX9043 2.028 2.048 2.068
Output Voltage VREE Ta = +25°C Vv
MAX9050-MAX9053 2.475 2.500 2.525

Output Voltage Temperature

Coefficient (Note 9) TCVREF 20 100 ppm/°C
. . AVREF/ MAX9040-MAX9043 +50 +200
Line Regulation 2.5V <Vcec 5.5V puviv
AVcee MAX9050-MAX9053 +50 +200
Sourcing: 0 < | < 500pA 2 4
Load Regulation AVREF/ — 9 REF a pV/imA
AlReF | Sinking: -500pA < IRep < 0 3.5 6
Output Short-Circuit Current Isc VREE = VEE or Vcc 4 mA
Thermal Hysteresis (Note 10) THYST 130 ppm
Long-Term Stability 1000h at Ta = +25°C 100 ppm

4 MAXIMN
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ELECTRICAL CHARACTERISTICS—B Grade (1% initial accuracy) (continued)

(Vcc = +5V, VEE = 0, Vem = 0, louT = 0, IRer = 0, Ta = TMIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)
(Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
) f=10.1Hz to 10Hz 40 UVp-p
Noise Voltage Eout
f = 10Hz to 10kHz 105 UVRMS
. L AVRer/ _ _
Ripple Rejection Vce = 5V £100mV, f = 120Hz 84 dB
AVee
Turn-On Settling Time trR(VREF) | To VREF = 1% of final value 200 us
Capacitive Load Stability Range
(Note 6) CL(VREF) 0 47 nE

Note 1: All devices are 100% production tested at Ta = +25°C. Limits over the extended temperature range are guaranteed by
design, not production tested.

Note 2: Supply voltage range guaranteed by PSRR test on comparator and line regulation of REF.

Note 3: Vos is defined as the center of the input-referred hysteresis band.

Note 4: For the comparators with the inverting input (IN-) uncommitted.

Note 5: Input bias current is the average of the inverting and noninverting input bias currents.

Note 6: Not production tested. Guaranteed by design.

Note 7: Guaranteed by CMRR test.

Note 8: VoveRDRIVE is beyond the offset and hysteresis determined trip point.

Note 9: Temperature coefficient is measured by the box method; i.e., the maximum AVRer is divided by the maximum AT.

Note 10: Thermal hysteresis is defined as the change in VRgf at +25°C before and after cycling the device from TN to Tmax.

gooodd

(Vcc =45V, VEE =0, Vcm =0, lout =0, IrRer = 0, Ta = +25°C, unless otherwise noted.)

MAX9040/MAX9041/MAX9050/MAX9051 MAX9042/MAX9043/MAX9052/MAX9053 MAX9040/MAX9041/MAX9050/MAX9051
SUPPLY CURRENT vs. TEMPERATURE SUPPLY CURRENT vs. TEMPERATURE SUPPLY CURRENT vs. SWITCHING FREQUENCY
80— : : < 60— : : 5 200
I+ > VIN- Ve = 45,0V B N> ViN- Voc=50V | =
50 T 50 | 2
— — | — — 1 |2
< I : g —| § g 10
T — Vee = +2.7V = 2y — Voo = +2.7V =
= = =
2 z 2
§ 30 § 30 S 100 y
g 20 g 20 g Ve = +5.0V // A
@ = 3 50 e B //
T
10 10 Voo =+2.7V
0 0 0 I
40 20 0 20 40 60 80 40 200 0 20 40 60 80 001 01 1 10 100 1000
TEMPERATURE (°C) TEMPERATURE (°C) SWITCHING FREQUENCY (kHz)
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(Vec =45V, VEe =0, Vem =0, louT = 0, IRer = 0, Ta = +25°C, unless otherwise noted.)

MAX9042/MAX9043/MAX9052/MAX9053 OUTPUT LOW VOLTAGE OUTPUT HIGH VOLTAGE
SUPPLY CURRENT vs. SWITCHING FREQUENCY vs. OUTPUT SINK CURRENT vs. OUTPUT SOURCE CURRENT
250 o 10000 p s 10000 p 5
E EViNe < VIN- : < E ViN+ > ViN- 2
2 8 E Az
s : = /]2
200 E: 1000 g T 1000 g
= / : es S “==H
2 = Voo = +2.7V 142 ] g Vee = +2.7V
/1
= 150 = 100 7 = 100 g
& / £ i Q = =
o <) Vee = +5.0v o Z Vee = +5.0v 1
5 10 71l - S w0 7
g Vi Z 5 Z
> / s 2
« Vec=+5.0V | |l // 7 = ]
ey A 1 A 2
50 Voo = 2.7V — S
[l - i
0 01 0.1
001 01 1 10 100 1000 0.01 0.1 1 10 0.01 01 1 10
SWITCHING FREQUENCY (kHz) OUTPUT SINK CURRENT (mA) OUTPUT SOURCE CURRENT (mA)
OUTPUT SHORT-CIRCUIT CURRENT OUTPUT SHORT-CIRCUIT CURRENT PROPAGATION DELAY
vs. TEMPERATURE vs. TEMPERATURE vs. CAPACITIVE LOAD (Vcc = 2.7V)
120 " 100 < 600 — .
Ving > ViN- ! VIN- > Vine S Vop = 50mV g
OUT SHORTED TO Vee |2 OUT SHORTED TO Ve |2 =
_ 100 g i : =z \\ ! g | gl
g I~ Voo =+5.0V § E X | Vec=#5.0V |2 350 [ top+ TO Vour = 50% | = 3
S cc ES — 2 1 z
= I~ ER.— ~—— £ OF FINAL VALUE_~1 z
Z 8 = o — AT
& \\ £ g 500 \ tpp- TO Vour = 50%_|
3 N o 2 // OF FINAL VALUE
S 60 8 = J
= 5 & / |
o 3 4 450 — —
= 40 _ 5 — _ / LT _— =100
Vee = +2.7V > — Vee = +2.7V ~_ tpD+ TO Vour = 10%
3 — = —1 /4"/ ™\ OF FINAL VALUE
T— =2 Al L | | L
2 — 3 2 400 P
| ‘\[pD_ TO Vour = 10%
OF FINAL VALUE
0 0 350 ———
40 20 0 20 40 60 80 40 20 0 20 40 60 80 0 100 200 300 400 500 600 700 800 900 1000
TEMPERATURE (°C) TEMPERATURE (°C) CAPACITIVE LOAD (pF)
PROPAGATION DELAY PROPAGATION DELAY
vs. CAPACITIVE LOAD (Vcc =5V) vs. TEMPERATURE
650 s 650 2
Vop = 50mV /Ip[)+ TO Vour = 50% E Vop = 50mV ‘ ‘ ‘ g
OF FINAL VALUE__L—1"12 g
600 2 600 \\ tpps TO Vou = 50% 3
g g
- - s TO Vour = 10% : 550 N OF FINAL VALUE :
| / OF FINAL VALUE \\/
— | N
% 500 = Z 500 -
~ ~ \
£ 450 g 0 tep+ TO Vour = 10% T~
=509 =450
tpp- TO Vour = 50% = OF FINALVALUE =0 e
OF FINALVALUE _| & —
200 _ 400 OF FINALVALUE |
—— tpp- TO Vout = 10%
| L~ OF FINAL VALUE | —F
350
%0 top- TO Vour = 10% 7
200 200 OF FINAL VALUE
0 100 200 300 400 500 600 700 800 900 1000 40 20 0 2 40 60 80
CAPACITIVE LOAD (pF) TEMPERATURE (°C)

6 MAXIMV



ogoooonooonon
sorz3fooooo+gooooooogilc

oooooo@o)

(Vec =45V, VEe =0, Vem =0, louT = 0, IRer = 0, Ta = +25°C, unless otherwise noted.)

PROPAGATION DELAY

vs. INPUT OVERDRIVE PROPAGATION DELAY (tpp-+) PROPAGATION DELAY (tpp-)
900 s ; : ; 3 : —
goo |- E ST [ A" §
700 \\ : A / S I\ S R
S ]
T 600 [\
g 50 ‘\&\\tpm, Vee =5.0V : : : . :
“ T ‘v—\\
\\§ tpp+, Vee = 2.7 \ /
400 \\\ ! N\ : : / : : : :
I
tpp-, Vee = 5.0V kv‘tE : z :
300 tep-, Vec = 2.7V S B _ : . B b L Lw
0 ]| : _ : : - :
0 20 40 60 80 100 120 140 160 180 200 A= N+ 50mV/div 100ns/div R 100ns/div
- ' = IN+, 50mV/div
INPUT OVERDRIVE (mV) B=0UT, 2V/div B~ OUT. 2div
SWITCHING CURRENT (OUT RISING EDGE) SWITCHING CURRENT (OUT FALLING EDGE) POWER-UP DELAY (OUT)
At Lo g A \ g J 1k
[ B N = = =
] B
/ \ .

100ns/div 100ns/div 5ps/div

A= IN+, 100mV/div A= IN+, 100mV/div A=Vee, 2Vidiv
B = OUT, 5V/div B = OUT, 5V/div B = OUT, 1V/div
C =lIcc, 1ImA/div C =lcc, ImA/div
INPUT BIAS CURRENT REFERENCE OUTPUT VOLTAGE
POWER-UP DELAY (REF) vs. INPUT VOLTAGE TEMPERATURE DRIFT
; o 0.003 . 100 .
g Vin. = +2.0V THREE TYPICAL PARTS P
g dF 075 LNORMALIZED TO +25°C g
g = g = g
A=/ : = | // S 0s0 \\ :
/ = 0.002 B = I
/ & /( o N
o
5 |t 3 e 8 o [ ’§/
%) = ———
\ = L h "
S.025
5 0.001 4 5 \
c : ' | £ ud £-0.50 ™
= £-050 [
\f\/\_’—\—M 3 \
| -0.75
- ' 0 -1.00
gy 00l 0 0510 15 20 25 30 35 40 45 50 40 20 0 2 40 60 80
A=Vcc, 2Vidiv o
B Res. Wity Vin (V) TEMPERATURE (°C)

C = REF, 50mV/div, 2.048V OFFSET
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(Vec =45V, VEe =0, Vem =0, louT = 0, IRer = 0, Ta = +25°C, unless otherwise noted.)

LINE REGULATION LOAD REGULATION
150 . 2000 — 5
3 5 Z Jp=+85°C H
e 8 prrg N g
3 100 \ : %1500 \\ :
5 50 Az & 1000 ANNEEEE g
(L) Q
= \ = 500 TA:-40°ﬁ
S \\T =125°C _4— S
E -50 7‘:/\“//// E 0
3 Ta = -40°G 3
2'100 \rA\/’/’/ g 500 §\
& TA:+85°C// g RN
i -150 \/ / {21000 R
-200 -1500
25 30 35 40 45 50 55 500 -300 <100 100 300 500
INPUT VOLTAGE (V) LOAD CURRENT (JA)
ogooo
oo
MAX9040 MAX9041 MAX9042 MAX9043 0o 0oo
MAX9050 MAX9051 MAX9052 MAX9053
SOT23-5 SOT23-6 SOP SOP/UMAX HMAX
1 1 6 — — ouT gooooood
2 2 4 4 5 VEE ooooad
3 3 3 — — IN+ gdboooboooooa
4 5 1 2 2 REF gooooooooa
5 6 7 8 10 Vce ooooo
— 4 2 — — IN- gooooooood
— — 58 — 9 N.C. godddooooooooooo
— — — 1 1 OUTA OgoooooAbDn
— — — 3 4 INA+ OoooooADDOOog
— — — 5 6 INB+ goooooBoOoOOO
— — — 6 7 INB- goooooBooOoO
— — — 7 8 OouTB gopoooosOod
— — — — 3 INA- Oo0ooooADDOOO
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MAX9040/41/50/51 TRANSISTOR COUNT: 204
MAX9042/43/52/53 TRANSISTOR COUNT: 280
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PART CPOE'\QPPAAR&TAOGR: V(F\*/E)F IN- CONNECTIONS
MAX9040 1 2.048 REF
MAX9041 1 2.048 Uncommitted
MAX9050 1 2.500 REF
MAX9051 1 2.500 Uncommitted
MAX9042 2 2.048 REF/Uncommitted
MAX9043 2 2.048 Uncommitted/Uncommitted
MAX9052 2 2.500 REF/Uncommitted
MAX9053 2 2.500 Uncommitted/Uncommitted
gooo@no)
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PIN- TOP
PART TEMP.RANGE  \<\ncc MARK N e
MAX9050AEUK-T -40°C to +85°C  5SOT23-5 ADNW
MAX9050BEUK-T -40°C to +85°C  5SOT23-5 ADNY e l -
MAX9051AEUT-T -40°C to +85°C 6 SOT23-6  AAHG " T H
MAX9051BEUT-T -40°C to +85°C 6 SOT23-6  AAHI + =
MAX9051AESA  -40°C to +85°C 8 SO — % T oy
MAX9051BESA  -40°C to +85°C 8 SO — IN- _
MAX9052AEUA  -40°C to +85°C 8 PMAX — — MAXIM
MAX9052BEUA  -40°C to +85°C 8 UMAX — REF MAX9041/9043
MAX9052AESA  -40°C to +85°C 8 SO — @ MAX9051/9053
2.048V/2.500V
MAX9052BESA  -40°C to +85°C 8 SO — I
MAX9053AEUB  -40°C to +85°C 10 pMAX — ——
MAX9053BEUB ~ -40°C to +85°C 10 pMAX — =
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