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PART TEMP. RANGE PIN-PACKAGE
MAX195BCPE 0°Cto +70°C 16 Plastic DIP
MAX195BCWE 0°C to +70°C 16 Wide SO
MAX195ACDE 0°C to +70°C 16 Ceramic SB
MAX195BC/D 0°Cto +70°C Dice*
MAX195BEPE -40°C to +85°C 16 Plastic DIP
MAX195BEWE -40°C to +85°C 16 Wide SO
MAX195AEDE -40°C to +85°C 16 Ceramic SB
MAX195AMDE -55°C to +125°C 16 Ceramic SB**
MAX195BMDE -55°C to +125°C 16 Ceramic SB**

* Dice are specified at Ta = +25°C, DC parameters only.
** Contact factory for availability and processing to MIL-STD-883.
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ABSOLUTE MAXIMUM RATINGS

VDDD 0 DGND ... +7V
VDDA to AGND....

VSSD t0 DGND ... +0.3V to -6V
VSSA 0 AGND ..o +0.3V to -6V
VDDD t0 VDDA, VSSD 10 VSSA ......covveeveereeeeeseerrsenenn. +0.3V
AIN, REF <o (VSSA 0.3V) to (VDDA + 0.3V)

AGND 10 DGND ....ooiiiiiiieiiieeeee e +0.3V
Digital Inputs to DGND...........cccuc..... ...-0.3V, (VDDA + 0.3V)
Digital Outputs to DGND..........ccccovviernnene -0.3V, (VDDA + 0.3V)

Continuous Power Dissipation (Ta = +70°C)

Plastic DIP (derate 10.53mW/°C above +70°C) ............ 842mw

Wide SO (derate 9.52mW/°C above +70°C).................. 762mwW

Ceramic SB (derate 10.53mW/°C above +70°C)........... 842mwW
Operating Temperature Ranges

MAXIL95 C_E .o 0°C to +70°C

MAX195 E_E ..... -40°C to +85°C

MAX195_MDE -55°C to +125°C

Storage Temperature Range................. -65°C to +160°C
Lead Temperature (soldering, 10SeC) ........ccceeevivvveeennnnns +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

(vDDD = VDDA = +5V, VSSD = VSSA =
values are at Ta = +25°C.)

-5V, fcLk = 1.7MHz, VRer = +5V, Ta = TMmIN to Tmax, unless otherwise noted. Typical

PARAMETER \ SYMBOL \ CONDITIONS MIN TYP MAX | UNITS
ACCURACY (Note 1)
Resolution RES 16 Bits
. . . . MAX195A +1
Differential Nonlinearity DNL LSB
MAX195B +2
) ) MAX195A +0.003
Integral Nonlinearity INL %FSR
MAX195B +0.004
) ) MAX195A, VRer = 4.75V +3
Unipolar/Bipolar Offset Error LSB
MAX195B, VREr = 4.75V +4
Unipolar/Bipolar Offset Tempco 0.4 ppm/°C
Unipolar Full-Scale Error VREF = 4.75V +0.0075 | %FSR
Bipolar Full-Scale Error VREF = 4.75V +0.018 | %FSR
Full-Scale Tempco 0.1 ppm/°C
Power.Supp|y Rejection VDDA = 4.75V to 5.25V, VRer = 4.75V 65 dB
Ratio (VDDA and VSSA only) VSSA = -5.25V t0 -4.75V, VREF = 4.75V 65
ANALOG INPUT
Unipolar 0 \Y
Input Range - P REF V
Bipolar -VREF VREF
) Unipolar 250
Input Capacitance - pF
Bipolar 125
DYNAMIC PERFORMANCE (fs = 85kHz, bipolar range AIN = -5V to +5V, 1kHz) (Note 1)
Signal-to-Noise plus Distortion _ R
Ratio (Note 2) SINAD | Ta=+25°C 87 90 dB
Total Harmonic Distortion (up to _ R
the 5th harmonic) (Note 2) THD Ta=+25°C 97 90 dB
Peak Spurious Noise (Note 2) Ta=+25°C -90 dB
Conversion Time tConv 16 (tcLk) 9.4 us
Clock Frequency
(Notes 3, 4) fcLk 1.7 MHz
Serial Clock Frequency fscLk 5 MHz
2 N AXIW
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ELECTRICAL CHARACTERISTICS (continued)

(VvDDD = VDDA = +5V, VSSD = VSSA = -5V, fcLk = 1.7MHz, VRer = +5V, Ta = TMIN to TmAX, unless otherwise noted. Typical
values are at Ta = +25°C.)

PARAMETER ‘ SYMBOL ’ CONDITIONS MIN TYP MAX | UNITS
DIGITAL INPUTS (CLK, CS, CONV, RESET, SCLK, BP/UP/SHDN)
CLK, CS, CONV, RESET, SCLK _
Input High Voltage ViH VDDD =5.25V 2.4 v
CLK, CS, CONV, RESET, SCLK viL VDDD = 4.75V 0.8 v
Input Low Voltage
CLK, CS, CONV, RESET, SCLK 10 F
Input Capacitance (Note 3) P
CLK, CS, CONV, RESET, SCLK N _
Input Current Digital inputs = 0 or 5V +10 HA
BP/UP/SHDN
Input High Voltage ViH VDDD - 0.5 v
BP/UP/SHDN
Input Low Voltage Vie 0.5 v
BP/UP/SHDN T
Input Current, High liH BP/UP/SHDN = VDDD 4.0 HA
BP/UP/SHDN e
Input Current, Low TR BP/UP/SHDN = 0V -4.0 A
BP/UP/SHDN
Mid Input Voltage Vim 15 VDDD - 1.5 v
BP/UP/SHDN Voltage, T
Floating VELT BP/UP/SHDN = open 2.75 \Y
BP/UP/SHDN Max Allowed BP/UP/SHDN = open -100 +100 | nA
Leakage, Mid Input
DIGITAL OUTPUTS (DOUT, EOC)
Output Low Voltage VoL VDDD =4.75V, IsINK = 1.6mA 0.4 \%
Output High Voltage VoH VDDD = 4.75V, IsourcE = 1mA VDDD - 0.5 \Y
DOUT Leakage Current ILKG DOUT =0 or 5V +10 HA
Output Capacitance (Note 2) 10 pF
POWER REQUIREMENTS
VDDD 4.75 5.25 V
VSSD -5.25 -4.75 \
VDDA By supply-rejection test 4.75 5.25 \
VSSA By supply-rejection test -5.25 -4.75 \
VDDD Supply Current IDDD VDDD = VDDA =5.25V, VSSD = VSSA = -5.25V 25 4 mA
VSSD Supply Current Issp VDDD = VDDA =5.25V, VSSD = VSSA = -5.25V 0.9 2 mA
VDDA Supply Current IbDA VDDD = VDDA =5.25V, VSSD = VSSA = -5.25V 3.8 5 mA
VSSA Supply Current Issa VDDD = VDDA =5.25V, VSSD = VSSA = -5.25V 3.8 5 mA

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(VDDD = VDDA = +5V, VSSD = VSSA = -5V, fcLk = 1.7MHz, VRer = 5V, Ta = TMIN to TmAX, unless otherwise noted. Typical

values are at Ta = +25°C.)

’ PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
POWER REQUIREMENTS (cont.)
Power Dissipation VDDD = VDDA = 5.25V, VSSD = VSSA = -5.25V 80 mw
VDDD Shutdown Supply Current | VDDD = VDDA = 5.25V, VSSD = VSSA = -5.25V, 16 5 A
(Note 5) DPD | Bp/UP/SHDN = OV ' K
VDDD = VDDA =5.25V, VSSD = VSSA = -5.25V,
VSSD Shutdown Supply Current IssD BP/UP/SHDN = 0V 0.1 5 HA
VDDD = VDDA =5.25V, VSSD = VSSA = -5.25V,
VDDA Shutdown Supply Current IDDA BP/UP/SHDN = OV 0.1 5 HA
VDDD = VDDA = 5.25V, VSSD = VSSA = -5.25V,
VSSA Shutdown Supply Current Issa BP/UP/SHDN = 0V 0.1 5 HA
Note 1: Accuracy and dynamic performance tests performed after calibration.
Note 2: Guaranteed by design, not tested.
Note 3: Tested with 50% duty cycle. Duty cycles from 25% to 75% at 1.7MHz are acceptable.
Note 4: See External Clock section.
Note 5: Measured in shutdown mode with CLK and SCLK low.
TIMING CHARACTERISTICS
(vDDD = VDDA = +5V, VSSD = VSSA = -5V, unless otherwise noted.)
Taz4p50c | TA=0Cto | TA=-40°Cto | TA=-55°Cto
PARAMETER SYMBOL |CONDITIONS| 'A ?I'YP +70°C +85°C +125°C UNITS
MIN MAX | MIN MAX | MIN MAX
CONV Pulse Width tcw 20 30 35 ns
CONYV to CLK Falling
Synchronization (Note 2) tcel 10 10 10 ns
CONV to CLK Rising
Synchronization (Note 2) fee2 40 40 40 ns
Data Access Time tov CL = 50pF 80 80 90 ns
Bus Relinquish Time tDH CL = 10pF 40 40 40 ns
CLK to EOC High tCEH CL = 50pF 300 300 350 ns
CLK to EOC Low tCEL CL = 50pF 300 300 350 ns
CLK to DOUT Valid tcp CL = 50pF 100 350 100 375 100 400 ns
SCLK to DOUT Valid tsb CL = 50pF 20 140 20 160 20 160 ns
CS to SCLK Setup Time tcss 75 75 75 ns
CS to SCLK Hold Time tcsH -10 -10 -10 ns
Acquisition Time tAQ 2.4 2.4 2.4 us
Calibration Time tcaL 14,000 x tcLk 8.2 8.2 8.2 ms
RESET to CLK Setup Time trRCS -40 -40 -40 ns
RESET to CLK Hold Time tRCH 120 120 120 ns
. Exiting
Start-Up Time (Note 6) tsu shutdown 50 us

Note 6: Settling time required after deasserting shutdown to achieve less than 0.1LSB additional error.

MAXI N
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KEKEFAAARKREARRRKARIRAARTREIRTRERRARIIK KRR I RKRR R Rk ARk Rk kkkkdddkhddddkdkkkkdkkk

* MAX195 code listing for 68HC16 module and circuit of Figure *
(C) 1994 Maxim Integrated Products *

* ¥

*

Written for use with the Motorola 68HC Macro Assembler - Vers. 4.1 *

* Uses the QSPI in Master mode to read the MAX195. *
S e s e 3k e ke s e 2k e 2k e ke e sk e sk vl dhe ke ke vk ke ke dk e dhe ke dke ke vk vk v ke e ke e e e vk e vk ke ok ke ok ke ok vk o ke de ke ok ok ok ke dke ke sk ok ke ok e e de e ke dkedke ok

e e e e e o e R R R R R e e e e e e e R R e e e e e e e e e e ke ke ke ke de e de e e de ke ke ke ke ok
*

* PpPin assignment for MAX195
*

ShdnPin EQU $20 ; BP/UP = OC3
ResetPin EQU $10 ; RESET = 0oC2
EOCPin EQU $01 ; /EOC/ = IC1
DoutFrom195 EQU $01 ; DOUT = MISO
SCKto195 EQU $04 ; SCLK = SCK
CSto195 EQU $08 ; /CS/ = PCSO/\SS\
Start EQU $04 ; Start = IC3

*

* QSPI initialization parameters

*

SPBR EQU $2 ; QSPI baud rate = (16.78MHz/(2*SPBR)) = 4.19 MHz
CPOL EQU 30 ; serial clock is low when idle

CPHA EQU $0 ; CPOL=CPHA, so data is valid on rising edge of clock
BITS EQU $10 ; bits per transfer field = 16

DSCKL  EQU $2 delay before SCK = (DSCKL/16.78MHz) = 119 nsec

DTL EQU $1 delay after transfer = (DTL*32/16.78MHz) = 1.19 usec
NEWGP  EQU $0 pointer to first valid queue entry

ENDQP  EQU $1 pointer to last valid queue entry

*kK *kk
* Start of main program *
*kk *kk
MAIN:

* Initialize the GPT module as a general purpose I/0 port
*

; GPT pins that are jnitially high
LDAA #(ResetPin)!(ShdnPin)!(Start)
STAA GPTPDR ; general purpose timer register

; GPT pins that are outputs

LDAA #(ResetPin)!(ShdnPin)!(Start)
STAA PDDR ; pin data direction register

* Initialize the QSM / QSPI
*

list of QSM pins that are high by default

1
.

g2l e8HCIl60 0 00 0DODIOO0O0ODLODOO0OMAXISSO 0O DOODOOOO0OO
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MAX195

LDAA #(CSto195)!(SCKto195)
STAA QPDR ; QSPI port data register

; list of pins that are assigned to the QSPI

;

LDAA #(CSto195)!1(SCKto195)! (DoutFrom195)

STAA QPAR ; QSPI pin assignment register

; list of GSM pins that are outputs
LDAA #(CSto0195)!(SCKto195)
STAA QDDR ; QSPI data direction register

; QSPI Setup - Master Mode
CLR SPCR3 ; disable halt mode interrupt

LDD  #(((BITS)&SO0F)*$0400)! ((SPBRI&SFF)! ($8000)! ((CPOL)*$200)! ((CPHA)*$100)

STD SPCRO ; QSPI in master mode,16 bits per transfer,4Mhz baud rate
; SCK inactive low, data captured on leading edge of SCK

LDD #((DSCKL&$7F)*$100)! (DTL&SFF)

STD SPCR1 ; delay before SCK = 119ns, delay after transfer = 1.19us

; QSPI Setup - No Wrap
LDD  #((ENDQP&$OF)*$100) ! (NEWQP&S$OF )
STD SPCR2 ; new queue pointer = 0, end queue pointer =1

3k v ke ke S e o e ke ke e ok ok ke ke ok ok Sk ok ok ok ok 3k ok ok ok ok 9k 3k ke ke o Sk ok sk ok ke ke ok ok ke ok ke e e e ke ke ok ok ok ok ok ok
*

* Reset the MAX195.

*

BCLR GPTPDR,#ResetPin ; take MAX195 RESET pin low
WaitHighl:

BRCLR GPTPDR,#EOCPin,WaitHigh1 ; wait until EOC goes high

BSET GPTPDR,#ResetPin ; take MAX195 RESET pin high
WaitLowl:

BRSET GPTPDR,#EOCPin,WaitLow1 ; wait until EOC goes low

; prime the ReadMAX195 routine by starting a conversion
; pulse Start pin(IC3), conversion start command; must be externally sync'd with CLK

BCLR GPTPDR,#Start ; clear Start, Start is low

LDAA #2 ; loop count (delay >= 2/Fclk)
PulseWidth1:

DECA ; decrement loop count

BNE PulseWidth1

BSET GPTPDR,#Start ; set Start, start is high

* ReadMAX195:

*

021 68HCIlI60 00 0000D01000000000MAXI900000000000EO)
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Loop1:

; QSPI Setup - No Wrap
LDD #((ENDQP&$OF)*$100) ! (NEWQP&SOF)
STD SPCR2

; QSPI enable
BSETW SPCR1,#$8000
BCLR SPSR,#$80

WaitForQsPI:
BRCLR SPSR,#SPSRSPIF,WaitForQspPl

; start the next conversion
; pulse Start pin (IC3)

BCLR GPTPDR,#Start
LDAA #2
PulseWidth2:

DECA

BNE PulseWidth2
BSET GPTPDR,#Start

LBRA ReadMAX195

BRSET GPTPDR,#EOCPin,Loop1 ; wait until EOC is low

; clear QSPI finished flag (SPIF)

; wait until the QSPI finishes

; clear Start, Start is low

; loop count (delay >= 2/Fclk)

; decrement loop count

; set Start, Start is high

; long branch to ReadMAX195
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