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#EiA
MAX1494 ¥4 R 45 (EV system) HIMAX14941FAfi#Rk (EV
kit) F1Maxim 68HC16MODULE-DIPf#5 il #% (nC) 4
AL MAX1494 285 T dn 27~ (LCD) SR8 AR T #E
A7 R IS (ADC). PP A 5K {4 AT 32 47 76 Windows®
95/98/2000/XPHEAE REE T, A MAX1494 (1 D) B4R (i
TR B .

BAEA ATHENL A MAX 1494 A7 2 T4, 58 W5
G ITME R4 (MAX1494EVC16). MR MATE AWML T
Maxim ¥ & 484111 68HC16MODULE-DIP A6 e, & 2 i Fil
FHENCRS, HFEMWPHR(MAX1494EVKIT).

% RG] FSRITEAE MAX1493CCTHIMAX1495CCT. ik
R HERBUGX L G R REG. FHERIES S W
LA

MAX 1494 1E1E 1R

MAX 1494 P A& A $2 4k 22 3 36 30F 1 PC AR A5 &, (6 T %t
MAX1494 FEATPRAl . A RIEE R T, 2205 iR
HESRTE S ER. %6V £ 26VDCHLIE DL K ih 2 %
BREER TBL (B WET). BFERIES % MAX1494 (1)
B wERL .

ViV 4V
MAX1494 1 iR /1Tl 2 4

FFIE
¢ ZEBIFRPCHRHE
¢ TENITHRS
¢ H{ERMRENE S
¢ HIRICRR G
¢ 2P EEHZEFNK
EMEE
PART TEMP RANGE INTERFACE TYPE
MAX1494EVKIT 0°C to +70°C User supplied
MAX1494EVC16 0°C to +70°C Windows software

JEE T MAXI494TF (53 F 75 BRIE 30 775 748 (MAXI494EVCI6)
BLEM . MAXI494EVCI6€34%568HC16MODULE-DIP £k L K
MAXI494EVKIT. Z{# FIMAX 1494 5 A EEF TR, Al K
R uCH LAY MAX 14943715 #R -

MAX1494 JEfE F 2% MAX1494EV 16 &%
Np H £ M
MAX\1494H,S1E§\?JKLI1"ET£FHF%& 30 7VDC§2§)\/DCEE,/E\ PART ary DESCRIPTION
T VEAE R 7E 2T Windows 95/98/2000/XPH#EAE R 4L :
PC EiEfT, HB It AL BT SRR | 49EVKIT (AT BV
WM. 1B R s S 2 A TER 5T 68HC16MODULE-DIP 1 68HC16 uC module
MAX 1494 i1 #R T 1 71 7
DESIGNATION | QTY DESCRIPTION DESIGNATION | QTY DESCRIPTION
10uF £20%, 10V X7R ceramic FB1 ’ Ferrite bead (0805)
C1,C2 2 | capacitors (1210) Murata BLM21AH102SN1
TDK C3225X7R1C106M 2 x 20 right angle socket,
0.47uF £10%, 16V X7R ceramic J1 1 | SamTec SSW-120-02-S-D-RA
C3-C6 4 | capacitors (0805) Methode Electronics RS2R-40-G
TDK C2012X7R1C474K JU1 1 | 3-pin header
0.1uF £20%, 16V X7R ceramic JU1-JUe 6 | Shunts
C7,C8,C9 3 | capacitors (0603) JUu2-Jue 5 | 2-pin headers
TDK C1608X7R1C104K Triplexed liquid crystal display (LCD),
CLK ’ BNC 50Q PC board vertical mount LCD1 1 ICL7129 type
A/D ELECTRONICS 580-002-00 DCI Inc. 04-0925-00 or
Varitronix VIM-503-DP-FC-S-HV

Windows #2Microsoft Corp. H7HET#7-

MAXIM

Maxim Integrated Products 1

AR Maxim 1E U SCFOR S, Maxim AN B PR 1) 25 F sl il e P2 AR B 1R TR BT . T TE B S0 n] BB AFAE U 4 4
B, WIFFHIAMETRIE R ER Y, 1E2% Madm 4t FFE SRRt
ZREHERLTEFRIEEEER, BiFRMaximBIETT: www.maxim-ic.com.cn.
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R : MAX1493/MAX1494/MAX1495

MAX 1494 {5 iR/ 1S 4%

MAX1494 i F &R T 1S % (4

DESIGNATION | QTY DESCRIPTION
LCD1 (2 rows) 2 | 15-pin socket strips
R1 1 133kQ +1% resistor (1206)
R2 1 100kQ +1% resistor (1206)
R3-R7 5 | 1kQ +5% resistors (1206)
TP1-TP4 4 | 8-pin headers
U1 1 | MAX1494CCJ (32-pin TQFP)
U2 1 [ MAX1615EUK-T
U3, U4 2 | MAX1840EUB or MAX1841EUB
uUb 1 | MAX6062AEUR-T
AIN+, AIN-, 4 Noninsulated banana jacks
REF+, REF- Mouser 530-108-0740-1
None 1 MAX1494 EV kit PC board

RIENT]
FrERE

FETT IR, 8 2 F 5B A

« MAXI494EVCI6 (fo4f MAX14941F fli 4% #1 68HC16-
MODULE-DIP)

« 0.25A, +7VDCZ% +20VDCHL I

o HAZRE D (COM). #4FE RG89 Windows 95/98/2000/XP
I+

« OHTOY R

I

EXRAEEEZE, NETHEE.

1) THRITULRY 1207 B DL K JU2-TUGHR 42385 Tk o . i
SHRD (B E)-

2) K MAX14943F {5 #1940 51 B0 45 3k % #E 68HC 16-
MODULE-DIP B H A9 405 | HIE 2 2%, FE/IN 0 b 2 0
AR . R T L AR O B — . B
AR A L 5

3) ¥+7VDCZ +20VDC HLFE 1 E pnCHER TG % . 7
T ON/OFF F 52 5% 31 () d 2 vt T4 . JE B L ITAR i)
k.

4) FHESEE RS 05 nCEBE. 2 AR R4
B, B A EEROEFL-AHE ST, A 25 EHE SR
RIE 0, NIFESEFRAER 255 RO S ge . PRAGEIE
R VR i R AR S E 4R (CTS. DSRAIDCD), DA
NIRRT IR Y0 1

5) BATREAE EAYINSTALLEXERL R, $iPAl it 2o 5
BRIV ENL L. TR SO I, FE7E Windows I
A 37 B B AR Y 1 B

6) FTIHFHLIA.

7 EEIFRFERRER, BITMAX149%4F T,

8) PSR /NEIERpCHESL, JEFTIFHEE . K SWI
WHIONME . EHEIEWMME D, FHAHOK., BFs
H s R R B s e

9) TEAIN+HIAIN-Z [AIN#%-2V £ 2VIEE N A G 5.
WAL PR 5 LAY ERECD s

10) T View 3¢ B ity Graph 10, & & M2 45 R AV I&]
KR,

HIEiFEAi

WE
VA5 (1) Measurement 71 ST S F FE 2 (DVM)
9 ARAS LR AR RIRT U  Data R 256 16,

B ADCE; & 7 2% , /8 N Analog Input Code.
MAX1494i 8 7E H LCD | BoRgE 3.

PEAEAR AR — A T DVM. 1] REIR T A4 ) i A
FU A i B FEL i R A 7 P

Measurement 25301 Tk 75 SRR &S H), 25 spi/ade Fllseg_sel
BEHMNAFEE, FHSBHEEE.

PEAGAAE T SC B B2 1 JLA B s O fE . 7E Math ik
TR TG 5, A spi/ade MR R E 1, HAFaHH
B, Fseg sel ZEHINIMARTEE, HHFKHEE.

TR R

SUPPLIER PHONE FAX

WEBSITE

TDK 847-803-6100

847-390-4405

www.component.tdk.com

FEE TRy B AR, e S IE A JIMAX 1494,
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F1. BRIERHE

MAX 1494 1 iR/ 1EfG F 4%

TOOL FUNCTION

ﬁ Show the entire available input range.

E Expand the graph data to fill the window.

L ol Move the view left or right.
“4 & | Move the view up or down.
+=» 4 Expand or contract the x-axis.
¢ I Expand or contract the y-axis.
@ Load data from a file.
E Save data to afile.
:;_n:TE Option to write a header line when saving data.
i Option to write line numbers when saving data.

View code vs. time plot.

gt
.I.II.I.l View histogram plot (cumulative frequency of

each code).
s .
e View table.
HnEE
kit Show minimum in tabular view.
b & Show maximum in tabular view.

Show span in tabular view.
Span = maximum - minimum.

PHAE AR B/ ADCE SR 2 B e e LA S, 244 Measurement
5 Math 25 I0 < TTHE 005, Hospi/ade #5HiIl 608 & 8 1R, K
VR —ANH R LCD B R E . s i s RAE iliE 11
B METE R R, 10 IR ADC 25 A N 8 0 i 5 -
Type K Thermocouple Il & DI GE, 45 Y 1942 Ui 1%
Fe i, AT R K KR Hh Ha 5 I &2 119 Seebeck FOL s % 46 A
FRICEE . a0 RECH 23004 i Bk 23.0°C.

2 B Ay

Control Register /617 - 01 1] X} By A 45 1| 27 77 48 (2 i 4715
[B]. TFRAHNMAGHE, H S Write ZE5.

MAXIM

TOOL FUNCTION
M Show number of samples in tabular view.
Sumnlx] Show sum of the samples in tabular view.

Show sum of the squares of the samples in

Surn(x] tabular view.

Show arithmetic mean in tabular view:
Mean %
Mean = &

ifH

Show standard deviation in tabular view:

f

StdD ey

Standard deviation =

Show root of the mean of the squares (RMS) in
tabular view:
m E(xz)

RMS = 4 ——=

Channel 0 enable (ADC result)

Channel 1 enable (math result)

amn 1

Channel 2 enable (20-bit ADC result)

EEZFEEE. ADCX%if. ADC4EE,
LCD FalE{g

Results. Displays fl Limits 26T - 0742 4%t — i Hl %MD %k
PAF LR IA] . I T ADC RESULT1. ADC RESULT2
FIPEAK RESULT X b H i35 {7 LLAb, B FAAEH
Read ## £ Fll Write 41 .
N seg_sel 5 HIN AV B 04T, 2L ADC RESULTI 8
ADC RESULT2 & 5 #$6 H Zh 8B LCD R .
N offset_call ¥ A9 1% & 2T, 5 A ADC OFFSET %
2% 4520 ADC RESULT1FIADC RESULT2.

LCDE & f7as
LCD Segments /610 0T A 14 HI P 840 57 FUbR O s 52 1
KM LCDEL .
LCD Segments 60 T #8015 )5, # seg_sel 45 il {7 (4 &
Bl BMOSKBHEENL.

)t
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R : MAX1493/MAX1494/MAX1495

MAX 1494 {5 iR/ 1S 4%

=2 Bk ThaE

JUMPER SHUNT POSITION FUNCTION
JU1 1-2* DVpp = +5V.
JU1 2-3 DVpp = +3V.
Ju2 Closed* Vpisp = GND.
Ju2 Open Apply Vpisp voltage at VDISP pad.
JU3 Closed* Banana jack AIN+ connects to AIN+ input pin.
JU3 Open Insert custom filtering between JU3 pins 1 and 2.
Ju4 Closed* Banana jack AIN- connects to AIN- input pin.
Ju4 Open Insert custom filtering between JU4 pins 1 and 2.
Jus Closed* REF- = GND.
JU5 Open REF- must be provided by user.
Jue Closed* REF+ = +2.048V from U5, MAX6062.
JUu6 Open REF+ must be provided by user.

C RN IR

1A 12B B LCD (641 VIMS03) 7~ 32 hold 2 peak $5 71 ,
SR, A% AR FITE A AR SZHF hold X peak 57 «

Write LCD Text ¥ £ K SCAS 7 45F B8 7 46 it 0l i) 7 Be =7
F, SR KA ES ALCD.

B #

PG B 00 P8 2 54 A T P B I . g 0 T i 4
View £ B (1) Graph TR 87 . W] R A il 2R K]
R E SR G IR RMIE AR EF Y. SEEE0 b
fi] Collect Samples 1, DL i RAF T B ok 45 il i
18 K /INFI R SR P[]

SR BN T PR A7 N I 5 SO R AT 4 B 1 S . AT dm S
AT B ARy A 6T

HIEO B /RFIRM 16MLADCZE R . Btz B is )G,
WA WRLCDEE . A HREY R PEIhfE, WiE2D
R2007 ADC &5 5.

HTEO
LA O T IR AR T RT R . ZSh e R A
-

&1L B

B i MAX 1494 (U1) s2 %M 7 LCD UK 3h 2 AR T #E
47 ADC. MAX6062 (US) 42 AR 1 +2.048V 3 vf HL /T .
B ETFIMAX 1494 558 90kt

& 3. BHEOS|KIThEE

U1 PIN MAX1494 MAX1493/MAX1495
FUNCTION FUNCTION
7 EOC RANGE
CS DPSET1
9 DIN DPSET2
10 SCLK PEAK
11 DOUT HOLD
28 VDISP DPON
30 CLK INTREF

TG AR 4E MAX1615 +3V/+5V &R RS g8 (U2) Fil—4HH
- s MAX1840/MAX 1841 (U3FIU4), LI FI+5V pC
P43V MAX1494.

1 MAX1493/MAX 1495

MAX 1494 PF i #7 32 H MAX 1493/MAX 1495 ¥ BAHL T AE J7
. [EHlE TR AP LR A ERED, TR
AEAH FHVRAh 3

MAX1493 2 MAX 1494 i BLAILRR A< . MAX1495 5 MAX1493
ZL, (B AIRIEER IS R UETIRE . 1S % MAX1491/
MAX1493/MAX1495 %5 k. A HiE MAX1493CCJ gk
MAX1495CCT 2R RE .

1) MAX1494F i #g 4421 5 68 HC 16 MODULE # £ 7 FF
UL

MAXIMN




2) fEHLEETIFRT, FIMAX1493 8 MAX1495%:4: Ul.
MAX1493 8 MAX1495%:#: Ul 2 5, A5 HIfEE

AR . HSHERS.
3) PRIEBEAITUT LR R BT B Y 43V 50+ 5V 2R LT
4) FEBRRMUTBI b8 DCHLE.
5) FTIFELIE . LCD R I 46 /s - Hodfe

MAX 1494 1 iR/ 1EfG F 4%

HEZE[o]2k
[ e e B A IASE 2 ZE MR T 19,487 AN VHER R T A
XEMAXI494 MR E ) . 1552 MAX1494 50 90k
[F) 8 JEBIIER
b LI MAX 1494 75 SR 29 2005k 58 iUE 3 -

File

Options

ﬂ MAX1494 Evaluation Software

Measurement | b ath I Cantral Hegisterl Rezultz, Dizplay, Limitsl LCD SEgmentsl

Basic Analog Input Meazurement [software calculates dizplay walue if spifadc=1]
HOTE: Evaluation kit iz nat a DWWk, Reguires additional input pratection circuity and resistor dividers.

Analog Input Code

Yiew Help

Reference [nput

994 .9813 FEF voltage: [2048 |

0.994900V

[T Hold mode [T Usze Intermal 2.048Y reference
[ Peak Detect made Collect Samples | ) Read Status W) Fead ADC Resul
AlM Rang rDecimal Point——— ~Power———— ~5tatu
O 200my | | €0 -19838 & On i et
o g ileyaiive vaI-Fane
& ooy [looon £ Analog Off
O A58 ~ o o Data
 -18.888 'gita - Undsr-Fangs
Reset ¢ -1.8888 C Off
Low-Level Data
Command reading...
(1§ 1110 1000 1111 1111
oouT 1101 Qo000

A0C_RESULTZ

1. 38 11 —MAX 14940 5201 F

MAXIM

)t

S6vIXVYIN/V6v LXVYW/E6Y LXVIN



MAX1493/MAX1494/MAX 1495

A

Ttk

1

MAX 1494 {5 iR/ 1S 4%

z MAX1494 Evaluation Software !EI E

File Optionz Yiew Help

M easurement

Software calculates display value when meazurement or math tab iz active and spifade=1.

ADC Resul: 9 9 4 9 - 7 5 0 LCD Diigplany: 9 9 5
4N Fange Linearl I]uadratin:l Cubic I Euponential | Logarithmic T}IpeKThermncuuplel

{200 mv

Fo e, LCD = a0 + a1 *log [ADC + a2] azsuming A0C » a2, othenwize -19393
~Decimal Point— logl10)=2.303; 1 Aag(1t)=0.434 Reset to a0=-3000, al=434, a2=0 |

e 13888

) -1888.8 Coefficients:

0 189.98

18892 all |-3EII:IEI al |434 az IEI X I

" -1.5893

Low-Level Data
Command LCO_DATA
][ 1001 0010 oooo o011 1110 0011
pauT Hiny Hegd HiHY Hibd

don't care

B2, Math I 7T — MAX 1494 PP A5 E A F

6 MAXIMN




MAX 1494 1 iR/ 1EfG F 4%

n MAX1494 Evaluation Software
File Optionz Yiew Help

zpidadc |1 dizplay LCD Data Req LI

extclk IEI clock = internal clock

intref IEI external reference

-

-
=

dp_gen I 1 decimal point an

dpset2 |1 DP2/DP4

dpset! |1 DP3/DP4

pd_dig IEI digital power on

-
-
=
-

pd_ana IEI analog power an

Reset zenal interface by clocking in 32 one's |

-

Measurementl tath | Contral Register | Results, Dizplay, Limitsl LCD Segmentsl

Enable advanced features using the control register directly

hold IEI normal operation

peak I [ normal operation

range IEI input range 2%

clr IEI rormal operation

zeg_zel IEI normal operation

doffzet_call IEI offget determined by auto

-

offzet_cal2 IEI rormal operation

reserved 0 I 0 reserved

LA L LAl L L L L]

Command reading...
DM 1100 0010 1111 1111
oouT 1001 1100
COWNTROL

Low-Level Data

1111 1111

aooo oooo

&3, Control Register 251 7 —MAXI1494 ¥ {551

MAXIN

)t
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MAX1493/MAX1494/MAX 1495
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ﬂ MAX1494 Evaluation Software !EI E

File Optionz Yiew Help
Measurementl M ath I Cortrol Fegister | Results, Dizplay, Limits I LCD Segmentsl

Over/Undemrange threzholds, ADC offset, converzion result, display, peak value

Read OVERRANGE [13999 it
Read UNDERRANGE [-20000 it
Read ADC OFFSET |0 Wiite

ADC RESULT 1 |E|E|5u125

Read LCD DATA [3350 it |

Read PEAK, BESULT |D

Read ADC RESULT 2 |32

Low-Level Data

Command reading...
DM 1110 1000 1111 1111
oouT o010 oooo
ADC_RESLILTZ

(4. Results, Display, Limits T T — MAX 1494 BF A5 3 1F

8 MAXIMN




MAX 1494 I iR/ 1S F 4%

Fead all

z MAX1494 Evaluation Software
File Optionz Yiew Help

Measurementl b ath I EDntrDIHegisterI Fesults, Display, Limitz | LED Segments |

Drive LCD segments directly

PRS

[] Function 1 [annunciatar]
[ Function 2 [low batterny]
[T Function 3 [hold]
[] Function 4 [peak)

Fead LCD Segment Reg 1 LED Seq 1 regigter = 0000 1117 0000 0711

Al Segrmentz On

FRead LCD Segment Reg 2 LCD Seq 2 reagister = 0077 0000 1007 1707

Al Segrentsz OFf

Read LCD Segment Reg 3 LCD Seq 3 register = 11701001

[Fass iiite L0 Tes )
Low-Level Data
Command LCD_SEG_3
1§ 1000 1100 1110 1001
oouT oooo oooo
don't care

5. LCD Segments 5T 11— MAX 494 TF A £ fF

MAXIN

)t
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R : MAX1493/MAX1494/MAX1495

MAX 1494 {5 iR/ 1S 4%

EHEE' Time Data
File DOptionz Length

|[«]a]H]>] @l

| mf2

Max_[166807 Mean [168803.3281 | | StdDev [1.380760 |7 i

“'Top=166814, W5 cale=2

MM MWV AR N

Ll had g

wBattorm=166780. ¥Left=0

#Scale=2, #Right=103]

&6, [EZ 5 1 —MAXI14943F (41

10

MAXIMN




MAX 1494 1 iR/ 1EfG F 4%

DIN

SCLK  DOUT

SEG1

SEG2

SEG3

0

SEG4

()

SEGS

0)e
N
o
Q>
—O
H@r L
DVDD vas BP1  BP2 B3
E) |TP4
08
09
0.1uF 01
01F
=i T
AVDD = —
GND o =
01uF 2| 31| | o9 | | %] »
= 1 = 2 &8 3 g2 & & § &
AN+ — = = = S 613 24
ANe e © = ) AVoo
BANANA o o o— o |2
— (3
4 0474F
BANANA Y * = “|_.‘r o sesit |2
AN (0o =0 v seato |2
W5 e ' |”_.,‘. N rer- maxam
BANANAOH—T L MAX1494 "
REF- = T 04TuF SEGI
= REF+ AE s fper
°© ©° H 19
REF+ = SEG8
panaA OQ—— 047uF ) (e oo e
12048V >—0 o—! |z | =om
8 o> foc 1
LOWBATT S [to s se66 |1/
= = 2 g g g8 2 g °3
a w a w w w w w
o 10 n| 2] 1] 1] 15 16
™2 | |

] SEG13
[1SEG12

] SEG11
[ SEG10
[ SEGY
[1SEG8
[1SEG7

[ SEG6

& 7a. MAXI14943F 1% R J P 1]
MAXXI

)t
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— <ot o KEer
Be-1r e
0g-1r

N

= 10 =<1 A8v0'eH
2909XYN
g1 e
an NI
"
aany
A Ol Gr—
aana v|N D 208 > AGH
1000 C>—ANN—— 1D
19
ol ¢ BRIV 8
wWIxvw
903 [>—AN—— N " 158
wf y
4
D N9
|_||m ano NGHS
Co— NN\ — 188
ol t NId
Gy
o \WA—P0 NI
a V81XV
Y - wWIxXvw
D A en N0 =
——ANN\— 0/l Y1Ya
ol o ﬁ
ed =
= AT M
0l
Eol@ 1no :
14
O|v £/5
3
H:;
- SL9IXYN
it ' aana wixvw —
1 ! ND
' — o
" N-Ev||_|" | NS
any ! , NI |
Vlal .
...... ETRE

00-6¢60-70
12d

K01

0

i

eh eh

0

i

000000000

€dd

¢dd

Idd

REN

¢93S

€93S

v93S

EREN

993S

1935

893S

693S

0193

938

¢k93s
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MAX 1494 I iR/ 1S F 4%

"'|||||||| :
E]N TRPZ

B o 1 COCACHORT®  LOWBATT
c2 REF+ JU6

o e B JU4 -E]
[Vi] E REF

AN+

L X ]
us .
i 1703
E USA .

/I/I/JKI/I/I
MAX 1434 EVATUATION KIT

B8, MAX1494 P4 BT PHEER 5 f — TR 22 B B9, MAX 14943 # PCH AT e — TL ()=

B 10. MAXI494 07 A4 # PCHRAT Jef — AR 4% )2

MAXIN 13
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// Drv1494 h

// MAX1494-specific driver.

// mku 09/15/2003

// (€) 2003 Maxim Integrated Products
// For use with Borland C++ Builder 3.0
//
// Revision history:

// 09/15/2003: add double Voltage(void)

// 09/12/2003: add SPI_Transfer_After_EOC()

// 09/09/2003: add class MAX1494 dependent on external SPI_Interface()
// 08/13/2003: preliminary draft of reuseable code

//
#ifndef drv1494H
#define drv1494H

/!

//
// The following interface protocols must be provided by
// the appropriate low-level interface code.

/!

/* SPI interface:

xx byte_count = transfer length

mosi[] = array of master-out, slave-in data bytes

*x miso_buf[] = receive buffer for master-in, slave-out data bytes

extern bool SPI Transfer(int byte count,
const unsigned _ int8 mosi[], unsigned _ int8 miso_buf[]);

/* SPT interface, with data transfer immediately after EOC is asserted:
xx byte_count = transfer length
xx mosi[] = array of master-out, slave-in data bytes
** miso_buf[] = receive buffer for master-in, slave-out data bytes
*/
extern bool SPI_Transfer After EOC(int byte_ count,
const unsigned __ int8 mosi[], unsigned __ int8 miso_buf[]);

//
// Define the bits in the COMMS register.
// START R/W RS4 RS3 RS2 RS1RS0 0

#define MAX1494 COMMS_START 0x80

#define MAX1494 COMMS_RW_MASK 0x40

#define MAX1494 COMMS RW_WRITE 0x00
#define MAX1494_ COMMS_RW_READ 0x40
#define MAX1494 COMMS_RS_MASK 0x3E

#define MAX1494 COMMS_RS_00000 0x00
#define MAX1494 COMMS_RS_STATUS 0x00
#define MAX1494 COMMS RS 00001 0x02
#define MAX1494 COMMS_RS_CONTROL 0x02
#define MAX1494 COMMS RS_00010 0x04
#define MAX1494 COMMS_RS_OVERRANGE 0x04
#define MAX1494 COMMS RS 00011 0x06
#define MAX1494 COMMS_RS_UNDERRANGE 0x06
#define MAX1494 COMMS_RS_00100 0x08
#define MAX1494_COMMS_RS_LCD_SEG_1 0x08
#define MAX1494 COMMS RS 00101 0x0A
#define MAX1494 COMMS_RS_LCD_SEG_2 0x0A
#define MAX1494 COMMS RS_00110 0x0C
#define MAX1494 COMMS_RS_LCD_SEG_3 0x0C
#define MAX1494 COMMS RS 00111 0x0E
#define MAX1494 COMMS_RS_ADC_OFFSET 0x0E
#define MAX1494_COMMS_RS_01000 0x10
#define MAX1494_ COMMS_RS_ADC_RESULT1 0x10
#define MAX1494 COMMS RS 01001 0x12
#define MAX1494 COMMS_RS_LCD_DATA 0x12

A1l R (F1r, H410)
14 M AXIV




MAX 1494 1 iR/ 1EfG F 4%

#define MAX1494 COMMS RS 01010 0x14
#define MAX1494 COMMS RS PEAK 0x14
#define MAX1494 COMMS RS 10100 0x28
#define MAX1494 COMMS RS ADC RESULT2 0x28
//

// Define the bits in the STATUS register.
// POL OVR_RNG UNDR_RNG LOW_BATT ADD(data available) 0 0 O

#define MAX1494 STATUS_POL_ MASK 0x80
#define MAX1494 STATUS POL_POSITIVE 0x00
#define MAX1494 STATUS_POL_NEGATIVE 0x80
#define MAX1494 STATUS OVER RANGE 0x40
#define MAX1494 STATUS UNDER RANGE 0x20
#define MAX1494_STATUS_LOW_ BATTERY 0x10
#define MAX1494_STATUS_DATA READY 0x08

/7

// Define the bits in the CONTROL register.

// SPI_ADC EXTCLK INTREF DP_EN DPSET2 DPSET! PD_DIG

// Define the bits in the LCD SEGMENT 2 register.
// F4 E4 DP4 MINUS B3 €3 A3 63
// D3 F3 E3 DP3 LOWBATT B2 C20

// HOLD PEAK RANGE CLR LCD OFFSET_CAL1 OFFSET_CAL2 O
#define MAX1494 CONTROL_SPI ADC 0x8000

#define MAX1494 CONTROL EXTCLK 0x4000

#define MAX1494 CONTROL INTREF 0x2000

#define MAX1494 CONTROL DPMASK 0x1C00

#define MAX1494_CONTROL_DP_EN 0x1000

#define MAX1494 CONTROL_DPSET2 0x0800

#define MAX1494 CONTROL DPSET1 0x0400

// (DPSET2 is the LSB and DPSET! is the MSB)

#define MAX1494 CONTROL DP1ON 0x1000 /* -1888.8 */
#define MAX1494 CONTROL DP20ON 0x1800 /* -188.88 */
#define MAX1494 CONTROL DP3ON 0x1400 /* -18.888 */
#define MAX1494 CONTROL_DP4ON 0x1C00 /* -1.8888 */
#define MAX1494_ CONTROL_PD DIG 0x0200

#define MAX1494 CONTORL_PD_ ANA 0x0100

#define MAX1494_CONTROL_PD_ALL 0x0300

#define MAX1494 CONTROL_HOLD 0x0080

#define MAX1494 CONTROL PEAK 0x0040

#define MAX1494 CONTROL RANGE 200mV 0x0020

#define MAX1494 CONTROL CLR 0x0010

#define MAX1494_ CONTROL_SEG_SEL 0x0008

#define MAX1494 CONTROL OFFSET_CALl 0x0004

#define MAX1494 CONTROL_OFFSET_CAL2 0x0002

//

// Define the bits in the LCD SEGMENT 1 register.

// A2 G2 D2 F2 E2 DP2 ANNUNCIATOR B1

//C1A1GIDIF1EIDP10O

//

#define MAX1494 LCD SEGl A2 0x8000

#define MAX1494 LCD_SEGl_ G2 0x4000

#define MAX1494 LCD_SEG1_D2 0x2000

#define MAX1494 LCD_SEGl_F2 0x1000

#define MAX1494 LCD_SEG1l_E2 0x0800

#define MAX1494 LCD_SEG1 DP2 0x0400

#define MAX1494 LCD SEG1 ANNUNCIATOR 0x0200

#define MAX1494 LCD SEGl Bl 0x0100

#define MAX1494 LCD_SEG1_Cl1 0x0080

#define MAX1494 LCD_SEGl Al 0x0040

#define MAX1494 LCD_SEG1_Gl 0x0020

#define MAX1494 LCD_SEG1_D1 0x0010

#define MAX1494 LCD_SEGl_F1 0x0008

#define MAX1494 LCD SEGl El1 0x0004

#define MAX1494 LCD SEG1 DP1 0x0002

//

PD_ANA

Bl FEFIERL (F20, H400)
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//

#define MAX1494 LCD_SEG2_F4 0x8000
#define MAX1494 LCD_SEG2 _E4 0x4000
#define MAX1494 LCD_SEG2_DP4 0x2000
#define MAX1494 LCD_SEG2_MINUS 0x1000
#define MAX1494 LCD_SEG2 B3 0x0800
#define MAX1494 LCD SEG2 C3 0x0400
#define MAX1494 LCD_SEG2_A3 0x0200
#define MAX1494_LCD_SEG2_G3 0x0100
#define MAX1494 LCD_SEG2_D3 0x0080
#define MAX1494 LCD_SEG2_F3 0x0040
#define MAX1494 LCD SEG2 E3 0x0020
#define MAX1494 LCD_SEG2_DP3 0x0010
#define MAX1494 LCD_SEG2_ LOWBATT 0x0008
#define MAX1494 LCD_SEG2 B2 0x0004
#define MAX1494 LCD_SEG2_C2 0x0002
//

// Define the bits in the LCD SEGMENT 3 register.
// ?2PEAK? ?HOLD? BC5 B4 C4 A4 G4 D4

/!

#define MAX1494_LCD_SEG3_PEAK 0x80
#define MAX1494_LCD_SEG3_HOLD 0x40
#define MAX1494_ LCD_SEG3_BC5 0x20
#define MAX1494 LCD_SEG3_B4 0x10
#define MAX1494 LCD_SEG3_C4 0x08
#define MAX1494 LCD_SEG3_A4 0x04
#define MAX1494 LCD_SEG3_G4 0x02
#define MAX1494 LCD_SEG3_D4 0x01
//

class MAX1494
{
public:
MAX1494 (void) ;

// Enumerated type describing the register select bits.

enum RegisterSelect t {
RS_STATUS = MAX1494 COMMS RS STATUS,
RS_CONTROL MAX1494 COMMS RS _CONTROL,
RS_OVERRANGE MAX1494 COMMS_RS_OVERRANGE,
RS_UNDERRANGE MAX1494 COMMS RS UNDERRANGE,
RS_LCD_SEG 1 MAX1494 COMMS RS LCD SEG 1,
RS_LCD SEG 2 MAX1494 COMMS RS LCD SEG 2,
RS_LCD SEG 3 MAX1494 COMMS RS LCD SEG 3,
RS_ADC_OFFSET MAX1494 COMMS RS ADC OFFSET,
RS ADC_ RESULT1 MAX1494 COMMS RS ADC RESULT1,
RS_LCD_DATA MAX1494 COMMS_RS_LCD_DATA,
RS_PEAK MAX1494 COMMS RS PEAK,
RS_ADC_RESULT2 MAX1494 COMMS RS ADC RESULT2

}i

// Reference voltage
//

double vref;

//
// Status Register

// POL OVR_RNG UNDR_RNG LOW_BATT ADD(data available) 0 0 O
int STATUS_REG;

//
bool Read STATUS(void) ;

//
// Control Register
// SPI_ADC EXTCLK INTREF DP_EN DPSET2 DPSET1 PD_DIG PD_ANA

// HOLD  PEAK RANGE CLR LCD OFFSET_CAL1 OFFSET_CAL2 O
int CONTROL_REG;

B 11 FfFgEl (B3, H4T)
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}i

//
bool Write CONTROL(int data) ;
bool Read CONTROL(void) ;

//
// Data Registers

int ADC_RESULTI1;

unsigned int ADC_RESULTZ2;

//

bool Read ADC_RESULTI1 (void) ;

bool Read ADC_RESULT2 (wvoid) ;

long int DATA REG; // 16-bit or 24-bit result from A/D converter
bool extended_resolution;

long Read DATA(void);

double Voltage(void) ;

/!

// Other registers, having 16-bit 2's complement data format
bool Write 2s_complement (int reg, int data);
int Read_2s_complement (int reg);

//
// Other registers, having 8 bit data format

bool Write 8bit reg(int reg, int data);
int Read 8bit_reg(int reg);

MAXIM

//
#endif
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// Drv1494.cpp

// MAX1494-specific driver.

// mku 09/15/2003

// (€) 2003 Maxim Integrated Products
// For use with Borland C++ Builder 3.0
//
// Revision history:

// 09/15/2003: add double Voltage(void)

// 09/09/2003: add class MAX1494 dependent on external SPI_Interface()
// 08/13/2003: preliminary draft of reuseable code

#include "drv1494.h"

//
MAX1494::MAX1494 (void)
{

vref = 2.048;

extended resolution = false;
}
//
bool MAX1494::Read STATUS (void)
{

const unsigned _int8 mosi[] = {
(unsigned __ int8) (MAX1494_COMMS_START |
MAX1494 COMMS_RW_READ | MAX1494 COMMS_RS_STATUS),
(unsigned __ int8) (0xFF)
}i
unsigned _ int8 miso_buf[sizeof (mosi)];
bool result = SPI_Transfer(sizeof(mosi), mosi, miso_buf) ;
if (result) {
int data = miso_buf[1l];
STATUS_REG = data; // remember the value we just received
}
return result;

}

//

bool MAX1494::Write CONTROL(int data)

{
data = data & OxFFFF; // validate the data
const unsigned _ int8 mosi[] = {

(unsigned __ int8) (MAX1494 COMMS_START |
MAX1494 COMMS RW WRITE | MAX1494 COMMS RS CONTROL) ,
(unsigned __ int8) ( (data >> 8) & OxFF),
(unsigned __ int8) ( data & OxFF)
}i
unsigned _ int8 miso_buf[sizeof (mosi)];
bool result = SPI Transfer(sizeof(mosi), mosi, miso_buf);
CONTROL_REG = data; // remember the value we just wrote
// The CLR bit is self-clearing, and should not be kept high.
CONTROL_REG &=~ MAX14947CONTROL7CLR;
return result;
}
//
bool MAX1494::Read CONTROL(void)
{

const unsigned __ int8 mosi[] = {
(unsigned __ int8) (MAX1494_ COMMS_START |
MAX1494 COMMS_RW_READ | MAX1494 COMMS RS CONTROL),
(unsigned __ int8) (0xFF),
(unsigned __ int8) (0xFF)
}i
unsigned _ int8 miso_buf[sizeof (mosi)];
bool result = SPI_Transfer(sizeof(mosi), mosi, miso_buf);
if (result) {
int data = miso _buf[l] * 0x100 + miso_buf[2];
CONTROL_REG = data; // remember the value we just wrote

K12, FEfFisea2 (F10, #417)
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return result;
}
//
bool MAX1494::Read ADC_RESULTI (void)
{

const unsigned __ int8 mosi[] = {
(unsigned __ int8) (MAX1494 COMMS_START |
MAX1494 COMMS_RW_READ | MAX1494 COMMS RS_ADC_RESULT1),
(unsigned __ int8) (0xFF),
(unsigned __ int8) (0xFF)
}i
unsigned _ int8 miso_buf[sizeof (mosi)];
bool result = SPI_Transfer After EOC(sizeof(mosi), mosi, miso_buf) ;
if (result) {
ADC_RESULT1 = (miso_buf[l] * 0x100L) + miso_buf[2];
long data = (miso_buf[l] * 0x100L) + miso_buf[2];
if (data >= 32768) {
data -= 65536;
}
DATA_REG = data; // remember the value we just received
}
return result;
}
//
bool MAX1494::Read ADC RESULT2 (void)
{

const unsigned __ int8 mosi[] = {
(unsigned __ int8) (MAX1494 COMMS_START |
MAX1494 COMMS_RW_READ | MAX1494 COMMS RS_ADC_RESULT2),
(unsigned __ int8) (0xFF)
}i
unsigned _ int8 miso_buf[sizeof (mosi)];
bool result = SPI Transfer(sizeof(mosi), mosi, miso _buf);
if (result) {
ADC_RESULT2 = miso_buf[l];
long data_ 24 = ((long)ADC_RESULT1 * 0x100L) + ADC_RESULT2;
DATA REG = data_24;
}
return result;
}
//
long MAX1494::Read_DATA (void)
{

// Read the DATA register
const unsigned _ int8 mosi[] = {
(unsigned __ int8) (MAX1494_ COMMS_START |
MAX1494 COMMS RW READ | MAX1494 COMMS RS ADC RESULTI),
(unsigned __ int8) (0xFF),
(unsigned __ int8) (0xFF)
}i
unsigned _ int8 miso_buf[sizeof (mosi)];
if (SPI_Transfer After EOC(sizeof(mosi), mosi, miso _buf) == false) {
return 0; // failure
}
ADC RESULT1 = (miso buf[l] * 0x100L) + miso buf[2];
long data = (miso_buf[l] * 0x100L) + miso_buf[2];
if (data >= 32768) {
data -= 65536;
}
DATA_REG = data; // remember the value we just received
if (extended_resolution) {
// Read the ADC_RESULT2 register
const unsigned _ int8 mosi[] = {
(unsigned __int8) (MAX1494 COMMS_START |
MAX1494 COMMS RW_READ | MAX1494 COMMS RS _ADC_RESULT2),
(unsigned __ int8) (0xFF)
Y
unsigned __ int8 miso_buf[sizeof (mosi)];
if (SPI_Transfer(sizeof(mosi), mosi, miso_buf) == false) {
return 0; // failure

A12. FEFEH2 (F20, H4IT)
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}
ADC RESULT2 = miso buf[l];
long data 24 = ((long)ADC RESULT1 * 0x100L) + ADC_RESULT2;
double data 16 = data 24 / 256.0;
if (data_16 >= 32768) {
data_16 = data_16 - 65536;
}
DATA_REG = data_24;
}
return DATA REG;
}
//
double MAX1494::Voltage (void)
{

if ((CONTROL REG & MAX1494 CONTROL RANGE 200mv) == 0) {
// Input range 2V
return DATA REG * (vref / 2.048) * 10e-6 * 10;
} else {
// Input range 200mV
return DATA REG * (vref / 2.048) * 10e-6;

}
//
bool MAX1494::Write 2s complement (int reg, int data)
{

// Write one of the 2's complement registers
reg = (reg & MAX1494 COMMS_ RS _MASK) ;

data = data & OxFFFF; // validate the data

const unsigned _ int8 mosi[] = {
(unsigned __int8) (MAX1494 COMMS START | MAX1494 COMMS RW WRITE
(unsigned __ int8) ((data >> 8) & OxFF),
(unsigned __ int8) (data & OxFF)

}i

unsigned _ int8 miso_buf[sizeof (mosi)];

bool result = SPI Transfer(sizeof(mosi), mosi, miso_buf);

return result;

//
int MAX1494::Read 2s_complement (int req)

// Read one of the 2's complement registers
reg = (reg & MAX1494 COMMS RS MASK) ;

const unsigned __ int8 mosi[] = {
(unsigned __int8) (MAX1494 COMMS START | MAX1494 COMMS_RW_READ
(unsigned __ int8) (0xFF),
(unsigned __ int8) (0xFF)
}i
unsigned _ int8 miso_buf[sizeof (mosi)];
bool result = SPI_Transfer(sizeof(mosi), mosi, miso_buf) ;
if (result == false) {
return 0; // failure
}
int data = miso buf[l] * 0x100 + miso_buf[2];
if (data >= 32768) {
data -= 65536;
}
if (data >= 32768) {
data -= 65536;
}
return data;
}
//
bool MAX1494::Write 8bit reg(int reg, int data)
{

// Write one of the 8 bit registers
reg = (reg & MAX1494 COMMS RS MASK) ;
const unsigned _ int8 mosi[] = {

reg),

regq),
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}i

return result;

/!

(unsigned __ int8) (MAX1494_ COMMS_START
(unsigned __ int8) (data & OxFF)

unsigned _ int8 miso_buf[sizeof (mosi)];
bool result = SPI_Transfer(sizeof(mosi), mosi, miso_buf) ;

| MAX1494 COMMS RW WRITE | reg),

}i

}

return data;

int data = miso_buf[1l];

int MAX1494::Read 8bit reg(int req)

// Read one of the 8 bit registers
reg = (reg & MAX1494 COMMS RS MASK) ;
const unsigned __ int8 mosi[] = {
(unsigned __ int8) (MAX1494 COMMS_START
(unsigned __ int8) (0xFF)

unsigned _ int8 miso_buf[sizeof (mosi)];
bool result = SPI_Transfer(sizeof(mosi), mosi, miso_buf) ;
if (result == false) {

return 0; // failure

| MAX1494 COMMS RW READ | reg),
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