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RANGE PACKAGE (LSB)
oooooogog MAX157ACUA  0°C to +70°C 8 uMAX +0.5
0ooooooo 000 MAX157BCUA  0°C to +70°C 8 uMAX +1
MAX157ACPA  0°C to +70°C  8PlasticDIP 0.5
booooboooood nooo MAX157BCPA  0°C 10 +70°C 8 Plastic DIP =1
ooooooo oooo MAX157AEUA -40°C to +85°C 8 pMAX +0.5
0oooooooo oooooo MAX157BEUA -40°C to +85°C 8 pMAX +1
MAX157AEPA -40°C to +85°C 8 Plastic DIP 0.5
oood MAX157BEPA -40°C to +85°C 8 Plastic DIP =1
MAX157AMJA -55°C to +125°C 8 CERDIP* +0.5
TOP VIEW MAX157BMJA -55°C to +125°C 8 CERDIP* +1
. MAX159ACUA  0°C to +70°C 8 uMAX +0.5
Voo [1] (8] soik MAX159BCUA  0°C to +70°C 8 uMAX +1
CHO (CHy) [2 | AVAAXLAM | 7] pour MAX159ACPA  0°Cto +70°C 8 Plastic DIP 0.5
MAX1o7 _ MAX159BCPA  0°Cto +70°C 8 Plastic DIP  +1
cHicH) [3]  MAX159  |6] CS/sHON
MAX159AEUA -40°C to +85°C 8 uMAX +0.5
GND [4] 5] Rer MAX159BEUA -40°C to +85°C 8 uMAX +1
MAX159AEPA -40°C to +85°C 8 Plastic DIP 0.5
uMAX/DIP MAX159BEPA -40°C to +85°C 8 Plastic DIP 1
() ARE FOR MAX159 ONLY. MAX159AMJA -55°C to +125°C 8 CERDIP* +0.5
MAX159BMJA -55°C to +125°C 8 CERDIP* +1

SPI0 O QSPIO Motorola, Inc.0 00000
MICROWIRED National Semiconductor Corp.0 00000

MAXIMN

*Contact factory for availability.
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ABSOLUTE MAXIMUM RATINGS

VDD 1O GND. oo -0.3V to +6V
CHO, CH1 (CH+, CH-)to GND.........covnne -0.3Vto (Vpp + 0.3V)
REFtOGND ..o -0.3Vto (Vpp + 0.3V)
Digital INnputs to GND .....oooeiviiiiiici -0.3V to +6V
DOUTt0 GND....oovviiccccce -0.3V to (Vpp + 0.3V)
DOUT Sink CUIeNnt .......cooviiiiiiiiceeceee e 25mA
Continuous Power Dissipation (Ta = +70°C)

UMAX (derate 4.1mW/°C above +70°C) ........ccocvvveeen. 330mwW

Plastic DIP (derate 9.09mW/°C above +70°C) ............ 727mW

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

Operating Temperature Ranges

MAX157/MAXT59_C_A ..o, 0°C to +70°C
MAXAI57/MAXT59_E_A oo -40°C to +85°C
MAX157/MAXT59_MUA ... -55°C to +125°C
Storage Temperature Range ...........cccccoeeeen, -60°C to +150°C
Lead Temperature (soldering, 10S€C) ......cccoovviiiiieinrnn. +300°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

(Vpp = +2.7V to +5.25V, VRer = 2.5V, 0.1pF capacitor at REF, fscLk = 2.17MHz, 16 clocks/conversion cycle (108ksps),
CH- = GND for MAX159, Ta = TmIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

Matching

PARAMETER | SYMBOL | CONDITIONS | MIN  TYP  MAX | UNITS
DC ACCURACY (Note 1)
Resolution RES 10 Bits

) MAX15_A +0.5
Relative Accuracy (Note 2) INL LSB
MAX15_B +1

Differential Nonlinearity DNL No missing codes over temperature +0.5 LSB
Offset Error +2 LSB
Gain Error (Note 3) +2 LSB
Gain Temperature Coefficient External reference, VRer = 2.5V +0.8 ppm/°C
E)Ag?;:]iilgto Channel Offset +002 LSB
Channel-to-Channel Gain +0.02 LSB

DYNAMIC SPECIFICATIONS (fiN (sine wave) = 10kHz, V|N = 2.5Vp-p, 108ksps, external fscLk = 2.17MHz, CH- = GND for MAX159)

Signal-to-Noise Ratio plus

Distortion SINAD 66 dB
Total Harmonic Distortion
(including 5th-order harmonic) THD -0 dB
Spurious-Free Dynamic Range SFDR 70 dB
Channel-to-Channel Crosstalk fIN = 65kHz, VN = 2.5Vp-p (Note 4) -75 dB
Small-Signal Bandwidth -3dB rolloff 2.25 MHz
Full-Power Bandwidth 1.0 MHz
2 W AXI/W
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = +2.7V to +5.25V, VRer = 2.5V, 0.1pF capacitor at REF, fscLk = 2.17MHz, 16 clocks/conversion cycle (108ksps),
CH- = GND for MAX159, Ta = TMIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | sSYMBOL | CONDITIONS | MIN  TYP  MAX | UNITS

CONVERSION RATE
External clock, fsc|7p< = 2.17MHz, 16 clock 74

Conversion Time (Note 5) tCONV cycles per conversion us
Internal clock 5 7

T/H Acquisition Time tACQ 25 us

Aperture Delay 25 ns

Aperture Jitter <50 ps

) External clock mode 0.1 217

Serial Clock Frequency fscLK MHz
Internal clock mode, for data transfer only 0 5

ANALOG INPUTS

(A,\rlwoatlggG)lnput Voltage Range Vin 0 VREF v

Multiplexer Leakage Current On/off-leakage current, ViN = 0 to Vpp +0.01 +1 pA

Input Capacitance CIN 16 pA

EXTERNAL REFERENCE

Input Voltage Range (Note 7) VREF 0 VbDp + 50mV \

Input Current VREF = 2.5V 100 140 pA

Input Resistance 18 25 kQ

Shutdown REF Input Current 0.01 10 HA

DIGITAL INPUTS (E/SHDN, SCLK) AND DIGITAL OUTPUT (DOUT)

) Vpp < 3.6V 2.0

Input High Voltage ViH Vv
Vpp > 3.6V 3.0

Input Low Voltage VL 0.8 V

Input Hysteresis VHYS 0.2 V

Input Leakage Current IIN ViIN=0orVpp +1 pA

Input Capacitance CIN (Note 8) 15 pF
ISINK = BmA 0.4

Output Low Voltage VoL V
IsINK = T6mMA 0.5

Output High Voltage VOH ISOURCE = 0.5mA Vpp - 0.5 V

g;rr?:;ftate Output Leakage TS/SHDN = Voo +10 UA

Three-State Output Capacitance| Cout CS/SHDN = Vpp (Note 8) 15 pF

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = +2.7V to +5.25V, VRefr = 2.5V, 0.1pyF capacitor at REF, fscLk = 2.17MHz, 16 clocks/conversion cycle (108ksps),
CH- = GND for MAX159, Ta = TmIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS | MIN  TYP  MAX | UNITS
POWER REQUIREMENTS
Positive Supply Voltage VbD +2.7 +5.25 \
Positive Supply Current IDD Operating mode 0.9 2.0 mA
Positive Supply Current IpD Shutdown, CS/SHDN = GND 0.2 5 UA
fﬁggré?“pp'y Rejection PSR | Vpp = 2.7V to 5.25V, full-scale input +0.15 mv

TIMING CHARACTERISTICS (Figure 7)

(Vpp = +2.7V to +5.25V, VREr = 2.5V, 0.1pF capacitor at REF, fscLk = 2.17MHz, 16 clocks/conversion cycle (108ksps),
CH- = GND for MAX159, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Wake-Up Time tWAKE 2.5 ys
CS/SHDN Fall to Output Enable tpv CL = 100pF (Figure 1) 120 ns
CS/SHDN Rise to Output B ,

Disable tTR CL = 100pF (Figure 1) 120 ns

SCLK Fall to Output Data Valid tDo CL = 100pF 20 120 ns
External clock 0.1 217

SCLK Clock Frequency fscLK MHz
Internal clock, SCLK for data transfer only 0 5
External clock 215

SCLK Pulse Width High tcH Internal clock, SCLK for data transfer only 50 ns
(Note 8)
External clock 215

SCLK Pulse Width Low tcL Internal clock, SCLK for data transfer only 50 ns
(Note 8)

SCLK to CS/SHDN Setup tSCLKS 60 ns

CS/SHDN Pulse Width tcs 60 ns

Note 1: Tested at Vpp = +2.7V.

Note 2: Relative accuracy is the deviation of the analog value at any code from its theoretical value after full-scale range has been
calibrated.

Note 3: Offset nulled.

Note 4: The on channel is grounded; the sine wave is applied to off channel (MAX157 only).

Note 5: Conversion time is defined as the number of clock cycles times the clock period; clock has 50% duty cycle.

Note 6: The common-mode range for the analog inputs is from GND to Vpp (MAX159 only).

Note 7: ADC performance is limited by the converter’s noise floor, typically 300uVp-p.

Note 8: Guaranteed by design. Not subject to production testing.

Note 9: Measured as VFs(2.7V) - VFs(5.25V).

4 MAXIMN
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gooooo
(Vpp = +3.0V, VREF = 2.5V, 0.1uF capacitor at REF, fscLk = 2.17MHz, 16 clocks/conversion cycle (108ksps); CH- = GND for
MAX159; Ta = +25°C, unless otherwise noted.)
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(Vpp = +3.0V, VREF = 2.5V, 0.1uF capacitor at REF, fscLk = 2.17MHz, 16 clocks/conversion cycle (108ksps); CH- = GND for
MAX159; Ta = +25°C, unless otherwise noted.)
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2. sspcoNUUOOODDogooon

CONTROL BIT MAééi¥xﬁ§§59 SYNCHRONOUS SERIAL PORT CONTROL REGISTER (SSPCON)
WCOL Bit 7 X Write Collision Detection Bit
SSPOV Bit 6 X Receive Overflow Detect Bit

Synchronous Serial Port Enable Bit
SSPEN Bit5 1 0: Disables serial port and configures these pins as I/O port pins.
1: Enables serial port and configures SCK, SDO and SCI pins as serial port pins.

CKP Bit 4 Clock Polarity Select Bit. CKP = 0 for SPI master mode selection.

SSPM3 Bit 3
SSPM2 Bit 2
SSPMA1 Bit 1
SSPMO Bit O

Synchronous Serial Port Mode Select Bit. Sets SPI master mode and selects
fcLk = fosc / 16.

| O|O|O| o

MAX157/MAX159

X=00

03. SSPSTATUOOOUOOOODOO

CONTROL BIT | MAXIS7/IMAX159 SYNCHRONOUS SERIAL STATUS REGISTER (SSPSTAT)
SETTINGS
SMP Bit 7 0 tSirIZIeData Input Sample Phase. Input data is sampled at the middle of the data output
CKE Bit 6 1 SPI Clock Edge Select Bit. Data will be transmitted on the rising edge of the serial clock.
D/A Bit5 X Data Address Bit
P Bit 4 X Stop Bit
S Bit 3 X Start Bit
R/IW Bit 2 X Read/Write Bit Information
UA Bit 1 X Update Address
BF Bit 0 X Buffer Full Status Bit
X=00

14 MAXI N
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TRANSISTOR COUNT: 2,058
SUBSTRATE CONNECTED TO GND

goodg

8LUMAXD.EPS

JEDEC
[ INCHES MILLIMETERS | INCHES MILLIMETERS
MIN | Max | MIN [ MAX | MIN | MAX | MIN | MAX
A [0.037 [0.043 [0.94 110 [--- [0043 [---  [110
Al [0.002 [0.006 [0.05 015 [0.002 [0006 [005 [015
B |0010 [0.014 [025 036 [0010 [0016 (025 [0.40
E H c 0.005 [0.007 [013 018 [0.005 [ 0.009 [0.13 0.23
D 0116 |0.120 [2.95 305|014 | 0122 [2.9 31
e [ 00256 BSC 0.65 BSC 0.0256 BSC 0.64 BSC
E [oue o120 [2.95 305 [o114 Jolee [29 [31
H [o1s8 [0.198 [4.78 503 | 0193 BSC 49 BSC
L [0.016 [0.026 [0.41 0.66_[0.016 [0.027 [0.40 _ 0.70
m _ 1 a« | 0° 6° 0° 6 0° 6° 0° 6°

e i I
\J|r|||/ﬂ ] m%}a

—— e —!_::li_l._—'_ N u L L

Al —

NOTES: /VI /J x I /VI

1. D&E DO NOT INCLUDE MOLD FLASH. PROPRIETARY [NFORMATION

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .1SmmC.006"). TITLE:

3. CONTROLLING DIMENSION: MILLIMETERS. 8L uMAX PACKAGE OUTLINE DWG.
APPROVAL DOCUMENT CONTROL NO. REV

4. MEETS JEDEC MO-187. 1/

21-0036 F 1

MAXIMN 15
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PDIPNEPS

— =Dl

E
D % ~—FE1—
T
A3 ,"’f \\\\
il 0°=15° |1
Bl |
oA —=
eB —=
INCHES MILLIMETERS INCHES MILLIMETERS
MIN MAX | MIN MAX MIN MAX | MIN MAX | N |MSo01
Al -—— 10200 ——— |2.08 D 0348|0390 | 884 | 9.91 |8 |AB
AL|0.01S |-—— 10.38 ——= D [0.735|0.765|18.67 |19.43 |14 |AC
A2|0.125 |0.175 |3.18 4,45 D [0.7435]|0.765(18.92 |19.43 |16 |AA
A3]10.055 10,080 |1.40 [2.03 D |0.885(0.915 |22.48|23.24|18 |AD
B |0.016 0.022 |0.41 0.56 D [1.015 |1.045 [25.78|26.54 |20 |AE
B1]0.045 |0.065 |1.14 1.65 D114 1.265 |128.96|32.13 |24 |AF
C 10,008 |0.012 |0.20 |0.30 D [1.360 |1.380 [|34.954|35.05|28|*5
D1/0.005 |0.080 |0.13 2.03
E 10.300 |10.325]7.62 826 NOTES:
£1]0.240[0.310 [610 [7.87 5 WDCD FLASH OR PROTRUSTONG NOT
e |0100 | ——— |2.54 - TO EXCEED .15mm (006"
3. CONTROLLING DIMENSION: MILLIMETER
eAl0300 | ——= /62 | ——— 4. MEETS JEDEC MS001-XX AS SHOWN
@B —_ 0‘400 R 10‘16 IN ABOVE TABLE
L [0115 |0.150 [2.92 [3.81 o IR D pEPEC -098eE

[ AU prckece FAUILY IUTLING PDIP 300 L [ 21-0043 A

/Ooooo N
FIL-IPI0) KR EH
0169-005100000000003-30-16100001000
\_ Y, TEL. (03)3232-6141 FAX. (03)3232-6149
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