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00000000000 (ppPm/°C)
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bbobbbood MAX6225ACSA  0°C to +70°C 8 SO 20
ATEO O MAX6225BCSA  0°C to +70°C 8 SO 5.0
Qooooooo MAX6225AEPA  -40°C 10 +85°C 8 Plastic DIP 3.0
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MAX6225BESA  -40°C to +85°C 8 SO 7.0
MAX6225AMJA  -55°C 0 +125°C 8 CERDIP 5.0
MAX6225BMJA  -55°C t0 +125°C 8 CERDIP 8.0
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~OPTIONAL = 1.C. = INTERNALLY CONNECTED; DO NOT USE

MAXIN

Maxim Integrated Products

OSCIOXVIN/TYCIOXVIN/GSCZIOXVIN



MAX6225/MAX6241/MAX6250

OO0o0oooon+2.5v/+4.096V/+5vV

ooononnn

ABSOLUTE MAXIMUM RATINGS
(Voltages Referenced to GND)

IN L -0.3V to +40V
OUT, TRIM ..ottt -0.3V to +12V
NR e -0.3V to +6V
OUT Short Circuit to GND Duration (VN € 12V).......... Continuous
OUT Short Circuit to GND Duration (VN < 40V) .....ooovivveenneee. 5sec
OUT Short Circuit to IN Duration (VN € 12V) .............. Continuous
Continuous Power Dissipation (Ta = +70°C)

Plastic DIP (derate 9.09mW/°C above +70°C)................ 72TmW

SO (derate 5.88mW/°C above +70°C) ........ccceeviveeriineenns 471mW

CERDIP (derate 8.00mW/°C above +70°C) .........cccecuvene 640mwW

Operating Temperature Ranges

MAX62___C_A...
MAX62__ E A...

MAX62_ _ _MJA.............
Storage Temperature Range
Lead Temperature (soldering, 10sec)

...... 0°Cto +70°C
...... -40°C to +85°C

....-55°C to +125°C
...-65°C to +150°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—MAX6225

(VIN = 10V, louT = 0mA, Ta = TMIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS Ta MIN TYP MAX | UNITS
Input Voltage Range VIN C,E,M 8 36 Vv
MAX6225A +25°C 2.499  2.500 2.501
Output Voltage VouT Vv
MAX6225B +25°C 2.497 2.500 2.503
MAX6225AC_A C 1.0 2.0
MAX6225AE_A E 1.5 3.0
MAX6225AMJA M 2.0 5.0
Outpl'Jt'Voltage Temperature TCVout ppM/°C
Coefficient (Note 1) MAX6225BC_A C 25 5.0
MAX6225BE_A E 2.5 7.0
MAX6225BMJA M 2.5 8.0
+25°C 10 18
C 30
8V < VN <10V
E 35
. . AVouTt!/ M 45
Line Regulation (Note 2 m/V
9 ( ) Avin +25°C 2 5 PP
C 7
10V £ V|N £ 36V
E 8
M 10
2 M1/
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ELECTRICAL CHARACTERISTICS—MAX6225 (continued)

(VIN = 10V, louTt = 0mA, Ta = TmIN to TmaX, unless otherwise noted. Typical values are at Tp = +25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN TYP MAX | UNITS
C 1 6
Sourcing: OmA < lout < 15mA E 1 7
M 3 15
Load Regulation (Note 2) 2?/0%UTT/ c 1 5 ppm/mA
Sinking: -15mA < louT < 0mA E 1 7
M 10 30
+25°C 1.8 2.7
Supply Current N CEM 3.0 mA
Trim-Adjustment Range AVouTt Figure 1 C,E,M +15 +25 mV
Turn-On Settling Time toN To +0.01% of final value +25°C 5 us
. 0.1Hz < f<10Hz +25°C 15 uVp-p
Output Noise Voltage (Note 3) en
10Hz < f < 1kHz +25°C 1.3 2.8 UVRMS
Temperature Hysteresis (Note 4) +25°C 20 ppm
Long-Term Stability AVourt/t +25°C 20 fo%rgé

MAXIMN 3
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ELECTRICAL CHARACTERISTICS—MAX6241

(VIN = 10V, louTt = 0mA, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Tp = +25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN TYP MAX | UNITS
Input Voltage Range VIN C,E,M 8 36 \
MAX6241A +25°C 4095 4.096 4.097
Output Voltage Vout Y
MAX6241B +25°C 4.092 4.096 4.100
MAX6241AC_A C 1.0 2.0
MAX6241AE_A E 15 3.0
MAX6241AMJA M 2.0 5.0
Outpl_Jt_VoItage Temperature TCVour ppM/°C
Coefficient (Note 1) MAX6241BC_A C 25 5.0
MAX6241BE_A E 25 7.0
MAX6241BMJA M 25 8.0
+25°C 10 18
C 30
8V < VN <10V
E 35
. . AVout/ M 45
Line Regulation (Note 2 m/V
9 ( ) AVIN +25°C 2 5 PP
C 7
10V < VN € 36V
E 8
M 10
C 1 6
Sourcing: OmA < loyt < 15mA E 1 7
. AVout/ M 3 9
Load Regulation (Note 2 m/mA
9 ( ) Alout C 1 6 |°
Sinking: -15mA < loyt £ OmA E 1 7
M 7 18
Supply C . | +25°C 1.9 2.9 A
u urren m
pply IN C,E,M 3.2
Trim-Adjustment Range AVouTt Figure 1 C,E,M +24 +40 mV
Turn-On Settling Time toN To +0.01% of final value +25°C 8 us
) 0.1Hz <f< 10Hz +25°C 2.4 up-p
Output Noise Voltage (Note 3) en
10Hz < f < 1kHz +25°C 2.0 4.0 UVRMS
Temperature Hysteresis (Note 4) +25°C 20 ppm
E . o ppm/
Long-Term Stability AVourt/t +25°C 20 1000h

MAXIMN
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ELECTRICAL CHARACTERISTICS—MAX6250

(VIN = 10V, louT = OmA, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN TYP MAX | UNITS
Input Voltage Range VIN C,E,M 8 36 \
MAX6250A +25°C 4999 5.000 5.001
Output Voltage VouT Y
MAX6250B +25°C 4995 5.000 5.005
MAX6250AC_A C 1.0 2.0
MAX6250AE_A E 15 3.0
MAX6250AMJA M 2.0 5.0
Outpl'Jt'VoItage Temperature TCVour ppM/°C
Coefficient (Note 1) MAX6250BC_A C 25 5.0
MAX6250BE_A E 25 7.0
MAX6250BMJA M 25 8.0
+25°C 10 18
C 30
8V < VN <10V
E 35
. . AVouT/ M 45
Line Regulation (Note 2 m/V
9 ( ) AVIN +25°C 2 5 PP
C 7
10V < VN £ 36V
E 8
M 10
C 1 6
Sourcing: OmA < loyt £ 15mA E 1 7
. AVout/ M 2 9
Load Regulation (Note 2 m/mA
9 ( ) Alout C 1 6 |
Sinking: -15mA < loyt < 0mA E 1 7
M 6 15
s v C " | +25°C 2.0 3.0 A
u urren m
PPy N C.E M 3.3
Trim-Adjustment Range AVout Figure 1 C,E,M +30 +50 mV
Turn-On Settling Time ton To +0.01% of final value +25°C 10 us
. 0.1Hz < f< 10Hz +25°C 3.0 uVp-p
Output Noise Voltage (Note 3) en
10Hz < f< 1kHz +25°C 25 5.0 MVRMS
Temperature Hysteresis (Note 4) +25°C 20 ppm
i . R ppm/
Long-Term Stability AVouT/t +25°C 20 1000h

Note 1: Temperature coefficient is measured by the box method; i.e., the maximum AVourt is divided by AT x Vour.
Note 2:  Line regulation (AVouT / (VouT X Avin)) and load regulation (AVouT / (VourT X AlouT)) are measured with pulses and do not

include output voltage changes due to die-temperature changes.
Note 3:  Noise specifications are 100% tested for the 10Hz to 1kHz bandwidth. Contact factory for 100% noise testing in the 0.1Hz

to 10Hz bandwidth.

Note 4: Temperature hysteresis is specified at Ta = +25°C by measuring VouT before and after changing temperature by +25°C
using the PDIP package.

MAXIMN
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(VIN = 10V, lout = 0mA, Ta = +25°C, unless otherwise noted.)

AVour (ppm)

MAX6250 MAX6241 MAX6225
NORMALIZED OUTPUT VOLTAGE NORMALIZED OUTPUT VOLTAGE NORMALIZED OUTPUT VOLTAGE
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
20 MAX6225 -01 400 15 MAX6225 -0 375 07 MAX6225 03 280
. 06 240
° 30 1.0 250 05 200
10 200 \ p 04 \ 160
_ / z < T =03 120
Zo0s Ao § M \\ // -3 el A // %
é: 0 N / o é) g . |~ 0 %1: %’ 0.1 /4 40
0 0
-05 -100 01 -40
05 -125
-1.0 -200 02 80
-03 -120
-15 -300 -1 -250 -0.4 -160
55 -35 -15 5 25 45 65 85 105 125 55 -35 -15 5 25 45 65 85 105 125 55 -35 -15 5 25 45 65 85 105 125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
MAX6250 MAX6241 MAX6225
CHANGE IN OUTPUT VOLTAGE CHANGE IN OUTPUT VOLTAGE CHANGE IN OUTPUT VOLTAGE
vs. OUTPUT CURRENT vs. OUTPUT CURRENT vs. OUTPUT CURRENT
300 s 300 — . 200 .
Z by % &
200 \\\., 200 s Ta = #5°C : 10 &
3k S 100 N
Eady N 3
100 2 N
\ SRR s 25°>\ 50 >\ A
0 | Taz-g0°cC el L 2 o L ore=0c
5 0 3
-100 - z e Z 50
x . N -100
2200 100 / \\~s
\ Ta=-40°C - 150
-300 Ta=425°C N\ -200 B~ Ty = +85°C
‘ \ \ -200 ‘ ‘
-400 -300 -250
-40 -30 -20 -10 0 10 20 30 40 40 <30 -20 -10 0 10 20 30 40 -40 -30 -20 -10 0 10 20 30 40
lout (MA) lout (MA) lout (MA)
CHANGE IN OUTPUT VOLTAGE
vs. INPUT VOLTAGE SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. TEMPERATURE
60 o P 3.0 . 35
5 1 | 28 : :
V = = :
20 / 26 MAX6250 30
/ f g 2 MAX6241 £
30 / 5 5, | maxeas Z 25 MAX6250
/ g | L z
20 3 20 7 3 MAX6241 s//f
/ > 18 = ——T T =20 /////
10 a ' - 8 ' — —
2 16 2 |
0 // %
14 15
-10 l 12 M‘AX622‘5
-20 1.0 10
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40 55 -35 -15 5 25 45 65 85 105 125
Vin (V) SUPPLY VOLTAGE (V) TEMPERATURE (°C)

6 MAXIMN
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(VIN =10V, lout = OmMA, Ta = +25°C, unless otherwise noted.)

OUTPUT NOISE DENSITY (nVA Hz)

MAX6225
OUTPUT NOISE-VOLTAGE
DENSITY vs. FREQUENCY

50

N i
: D=
L
20 —
\ CNRr = OpF
35 \
\
30 \
25 \
20
\ CNR = 1pF
15 =
10
5
0
10 100 1k 10k
FREQUENCY (Hz)
MAX6225

0.1Hz to 10Hz NOISE

MAX6225-17

Cout = Cnr = 0pF

Vour, 0.5pV/div
-

1sec/div

OUTPUT IMPEDANCE vs. FREQUENCY

100
s
7
g 10
preg
O
=
<
@
o
: 1
5
5 Ve
© 01 |lsmk=5mA -
Fri
i
mm ISoURCE = 5MA
0.01
10 100 1k 10k 100k M
FREQUENCY (H2)
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MAX6225-13

MAX6241
OUTPUT NOISE-VOLTAGE
DENSITY vs. FREQUENCY

MAX6250
OUTPUT NOISE-VOLTAGE
DENSITY vs. FREQUENCY

90 A 100 o
0 I~ g 0 N g
. N E . \_________ K
E N\ T L EY A :
g \ H < CNR = OpF
< %0 Chg = OpF 270 \
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= \ E 60
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= | >
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,é .lu lI ¥l 5» q.l-"l '{"l .'. j ||,-|.I
= | L
1sec/div 1sec/div
RIPPLE REJECTION RIPPLE REJECTION
vs. FREQUENCY (CnR = 1pF) vs. FREQUENCY (CnR = OpF)
” ® ez
il £ 0 MAX6241 T :
10 |—— - BN X | \
— \ / = \ — ~TN
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(VIN = 10V, louT = OMA, Ta = +25°C, unless otherwise noted.)

LOAD-TRANSIENT RESPONSE (SOURCING)

MAX6225-1

2ps/div

A: lout, 10mA/div (SOURCING)
B: Vour, 500pV/div

LOAD-TRANSIENT RESPONSE

MAX6225-2

.

T 7

ViN =10V
Cour = Cngr = OF

1ps/div

A: lout (+10mA SOURCE AND SINK), 20mA/div, AC COUPLED

B: Vour, 20mV/div, AC COUPLED

MAX6241

TURN-ON AND TURN-OFF TRANSIENT RESPONSE

MAXG225-2

Cin =Cour = Cnr = OpF

1ps/div

A: Vi, 10v/div
B: Vour, 1V/div

OmA

-10mA

-10mA

+10mA

+10V

ov

LOAD-TRANSIENT RESPONSE (SINKING)

MAX6225-2(

2ps/div

A lout, 10mA/div (SINKING)
B: Vour, 500pV/div

MAX6225
TURN-ON AND TURN-OFF TRANSIENT RESPONSE

MAX6225.21

Cin = Cour = Cyr = OuF

1ps/div

A: Vi, 10V/div
B: Vour, 1V/div

MAX6250
TURN-ON AND TURN-OFF TRANSIENT RESPONSE

MAX6225-2;
——

Cin = Cour = CnRr = OUF

1ps/div

A VN, 10V/div
B: Vour, 1V/div

10mA

OmA

+10V

ov

+10V

ov
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8V TO 36V INPUT

IN
REFERENCE OUT

MAXIMN out
MAX6225

MAX6241
\R MAX6250 o glok

GND

8V TO 36V INPUT
T
IN

REFERENCE OUT
MM ouT —

. MAX6225
_— MAX6241
MAX6250

J_— NR TRIM |—
GND
A

1pF

*OPTIONAL
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+5V INPUT

P R ?
: +REFERENCE OUT
T ¢1- N ouT o o a
MV
MAX865 R2
o MAXIM 100k
| o + MAX6250
3.3pF 2.20F
T co-
GND V-1 NR TRIM Rl
10k R3
+
. GND 3 1% +
c2 224 o 15 boam
1pF wF T | MAX432
\ 4 \ 4 4 \ 4 \ 4 -
o 1
2.2uF —— - R4
100k
-REFERENCE OUT

03 +5v00o0o00o+4500-5v000000000

go@o)
PIN. MAX.
PART TEMP.RANGE o, CacEe TEMPSIO
(ppm/°C)
MAX6241ACPA  0°C to +70°C 8 Plastic DIP 2.0
MAX6241BCPA  0°Cto +70°C 8 Plastic DIP 5.0
MAX6241ACSA  0°Cto +70°C 8 SO 2.0
MAX6241BCSA  0°Cto +70°C 8 SO 5.0
MAX6241AEPA  -40°C to +85°C 8 Plastic DIP 3.0
MAX6241BEPA  -40°C to +85°C 8 Plastic DIP 7.0
MAX6241AESA  -40°C to +85°C 8 SO 3.0
MAX6241BESA  -40°C to +85°C 8 SO 7.0
MAX6241AMJA  -55°C to +125°C 8 CERDIP 5.0
MAX6241BMJA -55°C to +125°C 8 CERDIP 8.0
MAX6250ACPA  0°Cto +70°C 8 Plastic DIP 2.0
MAX6250BCPA  0°Cto +70°C 8 Plastic DIP 5.0
MAX6250ACSA  0°Cto +70°C 8 SO 2.0
MAX6250BCSA  0°Cto +70°C 8 SO 5.0
MAX6250AEPA  -40°C to +85°C 8 Plastic DIP 3.0
MAX6250BEPA  -40°C to +85°C 8 Plastic DIP 7.0
MAX6250AESA  -40°C to +85°C 8 SO 3.0
MAX6250BESA  -40°C to +85°C 8 SO 7.0
MAX6250AMJA  -55°C to +125°C 8 CERDIP 5.0
MAX6250BMJA  -55°C to +125°C 8 CERDIP 8.0
10

gogdadg

TRANSISTOR COUNT: 435
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HHA HAHA
2 1!
jH
BEH BH EJ
1A u%x%
e a1 Y
INCHES MILLIMETERS INCHES MILLIMETERS
MIN MAX | MIN | MAX MIN MAX | MIN | MAX | N [MSol?

A10.053]0.065] L35]1.75 D[0185 0197 ] 4.80]5.00 8 | A
A10.004 [0.010 | 0.10 [0.25 D|0337|0.344| 855|8.75[14| B
B[0.014 [0.015 | 0.35]0.49 D[0.386[0.354] 9.80[10.00[16] C
C10.007[0.010 | 019[0.25

e 0.050 127 NOTES.

E|l0150 [0.157 | 3.80[4.00 1 D&E DO NOT INCLUDE MOLD FLASH
H|0.228]0.244] 5.80/6.20 & MOLD FLASH DR PROTRUSIONS NOT
h|0.010 [0.020] 0.25]0.50 3. LEADS TO BE COPLANAR WITHIN
L[0.016 [0.050 ] 0.40]1.27 | EORTROLLING DIMENSION. MILLIMETER

4

5. MEETS JEDEC MSDI2-XX AS SHOWN
IN ABOVE TABLE

6. N = NUMBER OF PINS

maximi [PAEKAGE FAMILY DUTLINE: SOIC .150°

[21—0041 A

el covmn, s _rev

—= ==D1
N

f— F —
D | ——El—

[ —

A A2 ?

| ) A3
La | - 07197
Bl c—
f—— o A —]

eB

INCHES MILLIMETERS INCHES MILLIMETERS

MIN MAX MIN MAX MIN | MAX | MIN | MAX | N NS0l
Al- 0.200 5.08 D [0.348]0.390| 884 | 991 |8 |AB
A110.015 |-—— 1038 | --—— D |0.735]0.765|18.67 |19.43 |14 |AC
A2|0.125 10175 |3.18 ]4.45 D [0.745]0.765|18.92 |19.43 |16 |AA
A3|0.05510.080 {1.40 |2.03 D [0.885]0.915 |22.48|23.24|18 |AD
B 0016 0.022|041 056 D 1015 1045 |25.78|26.54 |20 |AE
B1/0.045 0065|114 |1.65 D [114 [1265|28.96|3213 |24|AF
C |0.008 |0.012 |0.20 |0.30 D 1360 1380 |34.54|35.05|28[*5

D10.005 /0,080 |013 [2.03

E |0.300 [0.325|7.62 |8.26 NOTES:
DLE DO NOT INCLUDE MOLD FLASH

L
E£1]0240]0.310 |6.10 |7.87 2. MOLD FLASH OR PROTRUSIONS NOT
10100 | ——< |254 | —— IO EXCEED f5mm <0060
3. CONTROLLING DIMENSION:
eA|0.300 | ——— |762 | ——— 4 MEETS JEDEC MSO0L-XX AS SHOWN
oBl ——— |0.400 | —— |1016 IN ABOVE TABLE
L [0.115 [0150 [2.92 [381 PRI Py

MAXIM [PACKAGE FAMILY DUTLING: PDIP 300" ][g{};ﬁg%g A]

MAXIMN 11
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S |
N

ey s s S s S

INCHES MILLIMETERS INCHES MILLIMETERS

MIN | MAX | MIN | MAX MIN | MAX | MIN | MAX | N [CASE]
A|l-—-— 10200 ——— | 508 D| ——— [0405] ——- ]10.29 | 8 |P:D4
B | 0014)0023]036 |0.58 D| ——— [0.785] ——— 119,94 |14 |C:D]]
B1] 0.038]| 0.065]| 0.97 | 165 D| ——— 10840 ——— |21.34 |16 |ED?
C 100080015020 |038 D| ——— 10960 ——— 124.38]18 |V
£ | 02200310559 | 787 D| ———[1060 | ——- 126.92|20|RD§
F£1 0.290| 0.320] 7.37 | 813 D| ——— 1280 ] ——— 3251 |24]|LD9Y
e 0.100 2.04
L | 0125]0.200| 3.18 | 5.08 NOTES:
L1/ 0150} === 1000 | === L. CONTROLLING DIMENSION: INCH
Q 0.015| 0.070] 0.38 1.78 2. ZgE;aDiENEBINCAASBE\/DEUT‘\FAIEEECDNFIGURAUDN #L
S|-—-- 10098 ——— | 249 3. N = NUMBER OF PINS
S110005| === | 013 | ==~

AU [Pt TaLY DUTLING COIP 300" | L7 (210045 A

/DDIZIDD )

<FIN- TP RREHT

0169-005100000000003-30-16100001000
\_ J TEL. (03)3232-6141 FAX. (03)3232-6149

goo0o00oO0O000o0OO0000000000O0O0000O0O0000O0O0O00O0O0OO000O0OOO0OO0O0O0O0O0O0O0OO00O0O0COO0OO0O0O0O000O0O0AO0
oobooo0oboo0oo0ooooooooooboooooooooooon

12 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 (408) 737-7600

© 1998 Maxim Integrated Products MAXIM s a registered trademark of Maxim Integrated Products.



