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+2.048V(MAX1106)
+4.096V(MAX1107)
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1V Vpp
MAX1106/MAX1107
0.5pA
3
SPI™  QSPI™
MICROWIRE™ 25ksps
MAX1106/MAX1107 8
DIP 20% 10 HMAX
4 20mA
TOP VIEW
Voo [1] [10] scik
IN+ E NAXIV zl DOUT
MAX1106 T
-] maxroz  [2] Sron
GND [4] [ 7] convst
REFOUT [ | 6] REFIN
WMAX
SPI QSPI Motorola, Inc.

MICROWIRE National Semiconductor Corp.

MAXIMN

O +2.7V +3.6V(MAX1106)
+4.5V  +5.5V(MAX1107)
O 96UA(+3V 25ksps)
0.5pA( )
O
0 0 Vpp
g /
O +2.048V(MAX1106)
+4.096V(MAX1107)
0 1V Vpp
O SPI/QSPI/MICROWIRE
0 10  UMAX
PART TEMP. RANGE PIN-PACKAGE
MAX1106CUB 0°C to +70°C 10 UMAX
MAX1106EUB -40°C to +85°C 10 UMAX
MAX1107CUB 0°C to +70°C 10 UMAX
MAX1107EUB -40°C to +85°C 10 UMAX
IVDD
i
. QUTPUT
— maam | gl
MAX1106 | REGISTER
MAX1107 /
INTERNAL
Yvy 0SCILLATOR
i
v 3
Ne 1 aLos SAR
i
N> CHARGE J
REFOUT < INTERNAL REDISTRIBUTION
REFERENCE
REFIN b=

GND
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MAX1106/MAX1107
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ABSOLUTE MAXIMUM RATINGS

VDD 10 GND .o 0.3V to +6V
IN+, IN-, REFIN, REFOUT,

DOUT 10 GND ..o -0.3V 1o (Vpp + 0.3V)
SHDN, SCLK, CONVST 10 GND ... -0.3V to +6V

Continuous Power Dissipation (Ta = +70°C)

Operating Temperature Ranges

MAXTT0_CUB ..o 0°C to +70°C
MAXTI0_EUB ..o -40°C to +85°C
Storage Temperature Range .............cccccooevvennn. -65°C to +150°C
Lead Temperature (soldering, 10S€C) ........ccccvvvvveirinnn. +300°C

10-pin uMAX (derate 5.6mW/°C above +70°C)............. 444mW

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—MAX1106
(Vbp = +2.7V to +3.6V; IN- to GND; fscLk = 2MHz; 25ksps conversion rate; 1uF capacitor at REFOUT; external +2.048V reference at

REFIN; Ta = TMIN to TMAX; unless

otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS ‘ MIN TYP MAX | UNITS
DC ACCURACY
Resolution 8 Bits
) Vpp = 2.7V to 3.6V +0.15 +0.5

Relative Accuracy (Note 1) INL LSB
VpD = 5.5V (Note 2) +0.2

Differential Nonlinearity DNL No missing codes over temperature +1 LSB
Vpp = 2.7V to 3.6V 2 +1

Offset Error LSB
VpD = 5.5V (Note 2) +0.5

Gain Error (Note 3) +1 LSB

Gain Temperature Coefficient +0.8 ppm/°C

) Ta = +25°C 1

Total Unadjusted Error TUE LSB
Ta = TMIN to TMAX +0.5

DYNAMIC PERFORMANCE (10kHz sine-wave input, 2.048Vp-p, 25ksps conversion rate)

Signal-to-Noise Plus Distortion SINAD 49 dB

Total Harmonic Distortion

(up to the 5th harmonic) THD 70 dB

Spurious-Free Dynamic Range SFDR 68 dB

Small-Signal Bandwidth BW.3dB | -3dB rolloff 1.5 MHz

Full-Power Bandwidth 0.8 MHz

ANALOG INPUTS

Input Voltage Range (Note 4) VIN_ VIN+ to VIN- 0 VREFIN %

Input Leakage Current \?I El/ff;_rl?/al:\‘(?ieoc;rr\fgg +0.01 +1 pA

Input Capacitance CIN 18 pF

MAXIMN
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ELECTRICAL CHARACTERISTICS—MAX1106 (continued)

(Vbp = +2.7V to +3.6V; IN- to GND; fscLk = 2MHz; 25ksps conversion rate; 1uF capacitor at REFOUT; external +2.048V reference at

REFIN; Ta = TmIN to TMAX; unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ‘ SYMBOL ’ CONDITIONS ‘ MIN TYP MAX | UNITS

TRACK/HOLD

Conversion Time tcoNnv | Figure 7 35 ys

Track/Hold Acquisition Time tacQ 1 us

Aperture Delay 10 ns

Aperture Jitter <50 ps

Internal Clock Frequency 400 kHz

External Clock Frequency Range For data transfer only 2 MHz

INTERNAL REFERENCE

Output Voltage VREFOUT 1968 2.048 2.128 \Y

REF Short-Circuit Current IREFsCc | (Note 5) 150 pA

REF Tempco +50 ppm/°C

Load Regulation 0to 0.5mA (Note 6) 4 mV

Capacitive Bypass at REFOUT 1 uF

EXTERNAL REFERENCE

Input Voltage Range VREFIN 1.0 VpDp + 0.05 \

Input Current +2.048V at REFIN, full scale 1 20 pA

POWER REQUIREMENTS

Supply Voltage VDD 2.7 3 55 \
Vpp = 3.6V, CL = 10pF 96 250

Supply Current (Notes 2, 7) IDD VoD = 5.5V, L = 10pF 115 pA
Power down, Vpp = 3.6V 0.5 2.5

Power-Supply Rejection (Note 8) PSR Full-scale input, Vpp = 2.7V to 3.6V +0.4 +4 mV

DIGITAL INPUTS (SHDN, SCLK, and CONVST)

. VpD < 3.6V

Threshold Voltage High VIH \
VpD > 3.6V

Threshold Voltage Low ViL 0.8 Vv

Input Hysteresis VHYST 0.2 \

Input Current High lIH +1 pA

Input Current Low liL +1 pA

Input Capacitance CIN 15 pF

MAXIV 3
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MAX1106/MAX1107

8 ADC

ELECTRICAL CHARACTERISTICS—MAX1106 (continued)

(Vbp = +2.7V to +3.6V; IN- to GND; fscLk = 2MHz; 25ksps conversion rate; 1uF capacitor at REFOUT; external +2.048V reference at
REFIN; Ta = TmIN to TmAX; unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ’ SYMBOL ‘ CONDITIONS ‘ MIN TYP MAX | UNITS
DIGITAL OUTPUT (DOUT)
Output High Voltage VOH ISOURCE = 0.5mA Vpp - 0.5 V
ISINK = 5mA 0.4

Output Low Voltage VoL SNk = 16mA 08 \
Three-State Leakage Current I Figure 6, DOUT High-Z +0.01 +10 uA
Three-State Output Capacitance | Cout | Figure 6, DOUT High-Z 15 pF
TIMING CHARACTERISTICS (Figures 6 and 7)
Acquisition Time tacQ 1 us
CONVST Pulse Width High tcspw 1 us
CO‘NVST Fall to Output Data {CONV 35 s
Valid
CONVST Rise to Output Enable tpv Figure 1, CLoaD = 100pF 240 ns
SCLK Fall to Output Data Valid tDo Figure 1, CLoAD = 100pF 20 200 ns
SCLK Pulse Width High tcH 200 ns
SCLK Pulse Width Low tcL 200 ns
SCLK Low to Output Disable tTR Figure 2, CLoaD = 100pF 240 ns
SCLK Low to CONVST Rise tscc 100 ns
SHDN Fall to Output Disable tSHDN Figure 2, CLoAD = 100pF 240 ns

. External reference 20 S
Wake-Up Time IWAKE Internal reference (Note 9) 12 :ﬁs

4 MAXIMN
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ELECTRICAL CHARACTERISTICS—MAX1107

(VDD = +4.5V to +5.5V; IN- = GND; fscLk = 2MHz; 25ksps conversion rate; 1uF capacitor at REFOUT; external +4.096V reference at
REFIN; Ta = TmIN to TMAX; unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ’ SYMBOL ‘ CONDITIONS ‘ MIN TYP MAX | UNITS
DC ACCURACY
Resolution 8 Bits
Relative Accuracy (Note 1) INL +0.15 +0.5 LSB
Differential Nonlinearity DNL No missing codes over temperature +1 LSB
Offset Error +0.2 +1 LSB
Gain Error (Note 3) +1 LSB
Gain Temperature Coefficient +0.8 ppm/°C

) Ta = +25°C +1
Total Unadjusted Error TUE LSB
TA = TMIN to TMAX 0.5

DYNAMIC PERFORMANCE (10kHz sine-wave input, 4.096Vp-p, 25ksps conversion rate)
Signal-to-Noise Plus Distortion SINAD 49 dB

Total Harmonic Distortion

(up to the 5th harmonic) THD 70 dB
Spurious-Free Dynamic Range SFDR 68 dB
Small-Signal Bandwidth BW_3gB | -3dB rolloff 1.5 MHz
Full-Power Bandwidth 0.8 MHz
ANALOG INPUTS

Input Voltage Range (Note 4) VIN_ VIN+ to VIN- 0 VREFIN \

On/off-leakage current,

Input Leakage Current Vin of ViN. = 0 or VDD +0.01 +1 pA
Input Capacitance CIN 18 pF
TRACK/HOLD

Conversion Time tCONV Figure 7 35 us
Track/Hold Acquisition Time tacQ 1 us
Aperture Delay 10 ns
Aperture Jitter <50 ps
Internal Clock Frequency 400 kHz
External Clock Frequency Range For data transfer only 2 MHz
INTERNAL REFERENCE

Output Voltage VREFOUT 3.936 4.096  4.256 Vv
REF Short-Circuit Current IREFSC 5 mA
REF Tempco +50 ppm/°C
Load Regulation 0 to 0.5mA (Note 6) 4 mV
Capacitive Bypass at REFOUT 1 uF

MAXIMN 5
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ELECTRICAL CHARACTERISTICS—MAX1107 (continued)

(VDD = +4.5V to +5.5V; IN- = GND; fscLk = 2MHz; 25ksps conversion rate; 1uF capacitor at REFOUT; external +4.096V reference at
REFIN; Ta = TmIN to TmAX; unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | sYMBOL | CONDITIONS | MIN  TYP  MAX [ UNITS
EXTERNAL REFERENCE
Input Voltage Range VREFIN 1.0 Vpp + 0.05 \
Input Current 4.096V at REFIN, full scale 1 20 pA
POWER REQUIREMENTS
Supply Voltage VDD 4.5 5 55 \
Vpp = 5.5V, CL = 10pF,
Supply Current (Notes 2, 7) IDD fua-DSCéﬂe inIOUtL ’ e 250 pA
Power down, Vpp = 4.5V to 5.5V 0.5 2.5
Power-Supply Rejection (Note 8) PSR Eﬁi@;;ﬁig{i?;‘;; jg%?,vto 5 5V +0.4 +4 mV
DIGITAL INPUTS (SHDN, SCLK, and CONVST)
Threshold Voltage High VIH 3 \
Threshold Voltage Low ViL 0.8 \Y
Input Hysteresis VHYST 0.2 \
Input Current High IIH +1 uA
Input Current Low I +1 pA
Input Capacitance CIN 15 pF
DIGITAL OUTPUT (DOUT)
Output High Voltage VOH ISOURCE = 0.5mA Vpp - 0.5 \Y
Output Low Voltage VoL ISINK = SmA 04 Vv
ISINK = 16mA 0.8
Three-State Leakage Current IL Figure 6, DOUT High-Z +0.01 +10 pA
Three-State Output Capacitance | Cout | Figure 6, DOUT High-Z 15 pF
TIMING CHARACTERISTICS (Figures 6 and 7)
Acquisition Time tacQ 1 us
CONVST Pulse Width High tcsPw 1 s
Sgil;lVST Fall to Output Data {CONY 35 s
CONVST Rise to Output Enable tpv Figure 1, CLoaD = 100pF 240 ns
SCLK Fall to Output Data Valid tDo Figure 1, CLoaD = 100pF 20 200 ns
SCLK Pulse Width High tcH 200 ns

6 MAXIMN
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ELECTRICAL CHARACTERISTICS—MAX1107 (continued)

(VDD = +4.5V to +5.5V; IN- = GND; fscLk = 2MHz; 25ksps conversion rate; 1uF capacitor at REFOUT; external +4.096V reference at
REFIN; Ta = TmIN to TmAx; unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SCLK Pulse Width Low tcL 200 ns
SCLK Low to Output Disable tTR Figure 2, CLoaD = 100pF 240 ns
SCLK Low to CONVST Rise tscc 100 ns
SHDN Fall to Output Disable tsHDN | Figure 2, CLoAD = 100pF 240 ns
Wake-Up Time WAKE External reference 20 ys
Internal reference (Note 9) 12 ms

Note 1: Relative accuracy is the deviation of the analog value at any code from its theoretical value after the full-scale range has
been calibrated.

Note 2: See Typical Operating Characteristics.

Note 3: VREFOUT = +2.048V (MAX1106), VREFOUT = +4.096V (MAX1107), offset nulled.

Note 4: Common-mode range (IN+, IN-) GND to Vpp.

Note 5: REFOUT supplies typically 2.5mA under normal operating conditions.

Note 6: External load should not change during the conversion for specified accuracy.

Note 7: Power consumption with CMOS levels.

Note 8: Measured as | VFs(2.7V) - VFs(3.6V) | for MAX1106, and measured as | VFs(4.5V) - VFs(5.5V) | for MAX1107.

Note 9: 1pF at REFOUT, internal reference settling to 0.5LSB.

(Vpbp = +3.0V (MAX1106), VpD = +5.0V (MAX1107); fscLk = 2MHz; 25ksps conversion rate; external reference; 1uF at REFOUT;
Ta = +25°C; unless otherwise noted.)

SHUTDOWN SUPPLY CURRENT

SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. TEMPERATURE vs. SUPPLY VOLTAGE
200 ‘ ‘ ‘ ‘ - 200 — o 050 a
MAX1106 (Vpp = 2.7V TO 5.5V) £ DOUT = 10101010 z 04 £
MAX1107 (Vgp = 4.5V T0 5.5V) g Cuoap =10pF g =z =
175 |7 INTERNAL REFERENCE ] 175 [~ INTERNAL REFERENCE ) A=
= = = L~
2 150 || R g 0 —
= CLoap = 10pF 1 = 3 030 7
e DOUT = 10101010 L — £ S //
=3 125 7 ] = 15 MAX1107, Vpp = 5.0V T 025 L.
> / | — > @ 0.20
£ 0 |— ) =
3 — CLoap = 47pF 3 8 015
] DOUT = 10101010 MAX1106, Vop = 3.0V S oo
g Croap = 10pF 7 & -
DOUT = 11111111 0.05
50 L L 50 0
25 30 35 40 45 50 55 40 20 0 20 40 60 80 100 25 30 35 40 45 50 55
SUPPLY VOLTAGE (V) TEMPERATURE (°C) SUPPLY VOLTAGE (V)

MAXIMN 7
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(Vpp = +3.0V (MAX1106), VpD = +5.0V (MAX1107); fscLk = 2MHz; 25ksps conversion rate; external reference; 1uF at REFOUT;

Ta = +25°C; unless otherwise noted.)

OFFSET ERROR (LSB)

GAIN ERROR (LSB)

0.5
0.4
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-0.3
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-0.5

OFFSET ERROR vs. SUPPLY VOLTAGE

MAX1106/07-04
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SUPPLY VOLTAGE (V)

55

GAIN ERROR vs. SUPPLY VOLTAGE
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25 30 35 40 45 50 55
SUPPLY VOLTAGE (V)
INTEGRAL NONLINEARITY
vs. SUPPLY VOLTAGE
//
25 30 35 40 45 50 55

SUPPLY VOLTAGE (V)
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0.4
0.3
0.2
0.1

-0.1
-0.2
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¢ )

(Vpp = +3.0V (MAX1106), VpD = +5.0V (MAX1107); fscLk = 2MHz; 25ksps conversion rate; external reference; 1uF at REFOUT;
Ta = +25°C; unless otherwise noted.)

INTEGRAL NONLINEARITY
vs. DIGITAL CODE FFT PLOT CONVERSION TIME vs. SUPPLY VOLTAGE
05 o 20 —T . 25 o
0.4 g fine = 10.34kHz, 2Vp-p % g
£ f =25088Hz = =
03 5 0 |- fsampLe z 210 z
02 2
o= -20 o 205 AN
% 01 11 l \I b b i [ § g \
= =1 =
S 0 E 4 S 0 ~
-0.1 T = § \
02 -60 g 195 \
-0.3 -80 19.0
-04
-05 -100 185
50 100 150 200 250 300 0 2 4 6 8 10 12 14 0 1 2 3 4 5 6
DIGITAL CODE FREQUENCY (kHz) SUPPLY VOLTAGE (V)
NORMALIZED REFERENCE VOLTAGE
CONVERSION TIME vs. TEMPERATURE vs. TEMPERATURE
25 € 1.0010 =
23 E: © 10005 5
z s =
2 2 ~ e
s Vpp=3V /,/// =) 10000 T
g - £ 09085 /
195] _ o v v
& 19 % =3y S /
g 1 P S 09990 [
rrd =
17 S
2 09985
16
15 0.9980
40 20 0 20 40 60 80 100 40 200 0 20 40 60 80 100
TEMPERATURE (°C) TEMPERATURE (°C)
1 VDD
2 IN+ GND Vpp
3 IN- GND Vpp
4 GND
5 REFOUT 1uF MAX1106 2.048V MAX1107 4.096V
REFOUT
6 REFIN REFIN 1V Vpp
CONVST 1us
7 CONVST CONVST
8 SHDN Vbb
SCLK
9 DOUT DOUT
10 SCLK
9

MAXIMN
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MAX1106/MAX1107

VDD

pout pouTt

I
1

I CLoAD
— GND

pout

boutT

3k I CLoap CLoap

——GND — G\D — GND
a) VoL to Vo b) High-Z to Vg and VoH to VoL a) Von to High-Z b) VoL to High-Z
1. 2.
Vbp
MAX1106/MAX1107 l v
— N v * o
(ADC) / maam’ 01uF 2= =1 »
(T/H) NPTS MAX1105
MAX1107
8 —] IN- GND
— CPU
__ ON
uP) SHON |— I e
MAX1106/MAX1107
( RpouT CONVST [ 10
SCLK |
E REFIN SCK(SK)
) 3 1”FI DoUT MISO ()
B GND
L
/ 3.
ADC 4 T/H
oD ———
DAC CAPACITIVE DAC
REFIN - _| |_
(IN+)
(CHoLp) N+ — CHoLp
CONVST | +>_ COMPARATOR
T/H C IN- "o 169F
HOLD (IN-) - >
CHoLD IN+ 6.5k B
T/H HgLD TRACK
T/H
AUTOZERO
RAIL
4.
(taco)
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taco = 6(Rs + R|N)18pF
10 MAXIMN
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R|N:6.5|(Q RS:

taco 1pus
CONVST
MAX1106/MAX1107
(IN+) (ChoLp)
IN-
GND +0.5LSB( +0.1LSB)
IN-
+0.5LSB
IN-
upne = (V) sin(2nft)
max—AUlN‘ =2nf(V|N_) < 1LSB = VREFIN
At tconv  28tgony
IN- 1.2V 60Hz +0.5LSB
( tconv) 35ps
4.096V IN- DC
IN- GND
0.1pF
IN+  IN- GND +Vpp
(ViN-- ViIN+) = VREFIN
Vine  VIN-
ZERO Vpp/2
8
ov DAC
ZERO 18pF x
[(Vin+) - (Vin-)] ChoLp

DAC

MAXIMN

Voo GND
(IN+
IN-) (GND-0.3V) (Vpp+0.3V)

(VDD + 50mV)

(GND - 50mV)
MAX1106/MAX1107 GND Vpp
( )
( ) REFIN
1V (Vpp + 50mV)
ADC
1.5MHz
ADC

MAX1106/MAX1107 3

CONVST  SCLK
DOUT
2MHz
SPI QSPI  MICROWIRE
SPI  QSPI
SPI CPOL =
CPHA=0 5 MAX1106/
MAX1107
MAX1106/MAX1107
3V 5V
CONVST
CONVST
1lpus
CONVST
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MAX1106/MAX1107

ADC

CONVST
35ps DOUT
I/0 ——— | CONVST 400kHz
SCK—— p| sCLK MSB DOUT
MISO | <¢——— ] DOUT CcouT
+3V (9
MAXIM
MAX1106 SCLK MSB
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2) SPI DOUT 8 SCLK
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MISO |<e——— pout
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MAX1106 8
5 MAX1107
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8
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8
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MAXIMN
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0.5pA(typ)
DOUT
SHDN
35us SCLK 8
SHDN

CONVST

1us(100pus max)

20us
(1pF
1ksps
200us 1LSB
)
12ms
1V Vpp REFIN
REFOUT REFIN REFOUT 1uF
REFIN
DC
(10nAtyp)
20pA

14

OUTPUT CODE FULLSCALE
TRANSITION
11111111
1111110
11111101 |
| , |
1 4 1
I L7 1 FS =VRerIN + ViN-
. 7 I 1LSB = Vagriy
! K | 256
] // I
00000011
00000010
00000001 |
00000000 L————- - - - - - - - ————
0 1 2 3 A TS
(IN-) INPUT VOLTAGE (LSB) FS-1LSB
9. /
1kQ
REFIN 0.1uF
SHDN SHDN
9 /
LSB
2.048V 1LSB =
8mV(VRE,:|N/256)
IN- GND ViN+ =
VREFIN -1LSB VIN-
GND Vpp ViN+ =
VREFIN + VIN- -1LSB V|N+ VDD +50mV
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SYSTEM POWER SUPPLIES
GND +3V/+5V
( )
ADC
W 100
A
Il
10 1
( : 0.1uF
) A/D GND IN- Vop DGND  Vpp
MM DIGITAL
MAX1106 CIRCUITRY
MAX1107
10.
Vpp ADC
MAX1106/
MAX1107 Vpp O0.1pF 1pF
10Q

TRANSISTOR COUNT: 2373

MAXIMN 15

LOFEXVIN/9O L EXVIN



MAX1106/MAX1107

ADC

- e

—I's

R .010+.001
DP .002

El

TOP VIEW

D2

{AB

D

- b

NOTES:

D1
FRONT VIEW

1. D&E DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED
3. CONTROLLING DIMENSION: MILLIMETERS.

§
A

ﬁi%J\

on
o
w
INCHES MILLIMETERS 2
DIM| MIN MAX MIN MAX %
A | 0037] 0043[ 094 [ 110 2
AL[ 0.002 [ 0.006 [ 005 [ 0.15
Aa2] 0.030 [ 0037 075 [ 0.95
D] o116 [ 0120 | 295 | 3.05
D2| 0114 [ o118 | 289 | 3.00
E1| o116 [ 0120 | 295 | 305
E2[ 0114 [ 0118 | 289 | 3.00
E | 0187][0199] 475 [ 505
L [0.0157 [0.0275] 0.40 [ 0.70
L1]0.037 REF 0.940 REC
b | 0.007 [ 0.0106] 0177 [ 0.270
o | 00197 BSC | .500 BSC
c [0.0035]0.0078] 0.090 | 0.200
S | 00196 REF | .498 REF
alo Je oc Je
GAGE ee
PLANE
_fre
=
— L1
SIDE VIEW
V1 Z1 X1 VI
PROPRIETARY [NFORMATION
15SmmC.006"). =
PACKAGE DOUTLINE, 10L MICRO MAX
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