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MAX1499 1 E1E#R/MAX1499 14 Z 4

794
MAX1499 Pl R4E (EV system) I MAX1499 Witk (EV
kit) 1l Maxim ) 68HC16MODULE-DIP W% il & (nC) #
L . MAX1499 528 5L T LED {2 7~ 9K 3 25 B 1K Zh &
4 5 DB (ADC). PG EF AT IZ 1T Windows®
95/98/2000/XP #HAE RG T, NP MAX1499 #24t T
AN IR AT

qnfd F PC ALY MAX1499 AT 2 HIEAL , 51T 58 # 1
EV 2% (MAX1499EVC16). WIHHTC WX T Maxim i
i RGEH I 68HC1I6MODULE, & 27EHT HE nchy
RKGEF N, HITITEAS R (MAX1499EVKIT)-

Z ARG R MAX1498ECT . 75 & 4% 9%k
. WS KR, NG RIES B L EH ] .

MAX1499 IF1E IR
MAX 1499 Pl # & 28 1 B UE /Y PC AR, AT J (i SE3L %
MAX 1499 BJPFEAS . HFF RS & N 7 1E S 4 I H E
HWis 7. eV £ 26V DCHIEL KMLLIE S TB1 (B0
El 7). BPESKIES % MAX1499 B H3E 508

MAX1499 I 1E £Z 4

MAX1499 ¥l R4 H A #24L 7v DC 2 20V DC FLIK.
AL A2 17 7E PC AL Windows95/98/2000/XP #4E A48
T, @O S EV RENED. SWHEAT]—
W, TR UL .

FFIE
o ZEWUE PCRG B
o TEMNITHRS
o FERR NN &
o BIRIEFRTG
o BT EREMNK
ElES
PART TEMP RANGE INTERFACE TYPE
MAX1499EVKIT 0°C to +70°C  User supplied
MAX1499EVC16 0°C to +70°C Windows software
JEE T MAX1499 PGB T 50 3609 oA R 45 MAXI499EVC16
(6245 68HC16MODULE-DIP LI X MAX1499EVKIT) . IR
1# ] MAX1499 PFAG A, BT B MAXI499EVKIT, i 2
TGE pc #bte.

MAX1499EVC16 2%
i CTlES
PART QTY DESCRIPTION
MAX1499EVKIT 1 MAX1499 EV kit

68HC16MODULE-DIP 1 | 68HC16 pC module

MAX1499 IR T 1451 2%

TDK C3225X7R1C106M
Taiyo Yuden LMK325BJ106MN

0.1uF £20%, 16V X7R ceramic
capacitors (0603)

TDK C1608X7R1C104K

Taiyo Yuden EMK107BJ104MA

C3, C4, C5,
C7-C10,C12

DESIGNATION | QTY DESCRIPTION DESIGNATION | QTY DESCRIPTION
AIN+, AIN-, 4 Noninsulated banana jacks 4.7uF £10%, 16V X7R ceramic
REF+, REF- Mouser 530-108-0740-1 Co6 1 capacitor (1206)
10uF £20%, 10V X7R ceramic TDK C3216X7R1CA475K
C1,C2,C11 5 | capacitors (1210) CLK ;| BNC 500 PC board vertical mount

A/D Electronics 580-002-00

Bicolor seven-segment LED displays,
common cathode (DIP-10-0.600in)
Kingbright Corporation
SBC56-21EGWA

DIGO-DIG4 5

J1 1

2 x 20 right-angle socket

Windows #& Microsoft Corp. B b7 -

MAXI N

Maxim Integrated Products 1

AR Maxim 1E 3 SCFRH P SC, Maxim AXF B AAE R 22 7 80 P AR B R 5T T BRSO vl B A7 A6 SO 2 4
PR, TR IMERTRE R HERYE, 2% Maxim AR ZESCBTRL .
R R FERARIAROEIE AR, E7E MaximBIET: www.maxim-ic.com.cne

B ml
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TR

]

MAX1499 IR T 1451 %

(%)
REFERENCE | QTY DESCRIPTION
JU10-JU14 5 |[3pins
JU1-JuU9 9 [2pins
R1 1 133kQ 1% resistor (1206)
R2, R12 2 100kQ 1% resistors (1206)
R3-R7 5 | 1kQ 5% resistors (1206)
Do not install—shorted trace on PC
R8, R 0 board (1206)
R10 1 500kQ potentiometer
R11 1 24kQ 5% resistor (1206)
R13, R14 2 10Q 5% resistors (1206)
TBA1 1 0.200in two-circuit screw terminal block
TP1-TP4 4 | 8pins
U1 1 MAX1499ECJ
u2 1 MAX1659ESA
U3, U4 2 | MAX1840EUB or MAX1841EUB
ubs 1 MAXB062AEUR-T, FZFY
— 1 PC board, MAX1499 EV kit
— 13 | Shunts
PIENTT
PR e

IR 20T, BHRE T4
e MAXI499EVC16 (345 MAX1499EVKIT # 1 68HC16-

MODULE-DIP)-

e 05A. +7VDC Z +20V DC Hi IR .

MAX1499 FEIER/MAX1499 1E G Z 2%

e Windows 95/98/2000/XP It &ML, A H 1 (COM)-
o 9ftyOY R,

BRIFE

ERTREERTAE, AETITRRE.

D

2)

3)

4)

5)

6)
7
8)

72 JUI-JUS FIJU10-JU 14 %3 T k4%, TU9 IF
. S0 E 2R E .

{FYHE R A, B MAX 1499 PEAl R 1Y 40 £HE L
68HC16MODULE-DIP #Ht 1) 40 £ #2484 57, 30
TR R . P BRAR AR G A

¥ +7V DC £ +20V DC HLJIE £ pnC B TOUH M S /
W7 FF O 55 I M . T AR B AR AR

F— A5 E AL O 5 po BEEe . Tl A 9 £
B, nRAsEEATL - £gE. s g
25 TR, WIF EARMEN 25 5 2 o fH ik . 1T
Ak AR A A A R A R AR R S LR (CTS. DSR
DCD), AR E5E T 1 Ao 11 .
IZ1TINSTALL EXE ¥, TEEMITHENL E 23 0PAh
. B SCHRBE S, HAE Windows TFUR 3 H
(=R sy i PQLIE

FIFFHLE .
B REREPR N ERR, 1517 MAX1499 127 .

PP R B s OB I po b, FRATITHIR. #rswiik
FIONMMLE. EHEEMHD, Hdrok. BFH
SR T BB

TC R
SUPPLIER PHONE FAX WEBSITE
Kingbright Corporation 909-468-0500 (ext 126) 909-468-0505 www.kingbright.com
Taiyo Yuden 800-348-2496 847-925-0899 www.t-yuden.com
TDK 847-803-6100 847-390-4405 www.component.tdk.com

FEE IR LE RN, 17 VBT I 2 MAX 1499«
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MAX1499 1 E1E#R/MAX1499 14 Z 4

9) 7TEAIN+ fll AIN- Z [A1#2 AJEFITE -2V 2 12V i A5
5. R

10) FHL View SEH, i Graph, EFMEE .

HFIFE I B
NE

PEAG 31 Measurement TUBEBIECFHER (DVM) U

fE. REMKYFHRI—K. Y Data RSN 10T,

ADC i R fraswiiz i, JF 2754 Analog Input Code-

MAX1499 th7E LED | /R4

TR R JE — 8 BB DVM. 1] RE 7 B B AHE AR

PEL I .

4 Measurement TS5, W2R spi/adce 1 seg_sel 15 il
MEAREE, MR HEEE.

HFEUE
PR EAE AT SE B R P LA B B BE . 4
Math TUIE )G, 402R spi/ade ZEHIALA & “17, MM
K HEA. FRE, IR seg_sel MM ATHE, WHAF
BHEZE.
AT FESE R B RTT, IKPLADC AR, 24 Measurement
5 Math VUG, IF H spi/ade =ML E “17 0F, #AF
SR LED B n{E . BeeA vt S g RO 1 ol ot
TR, J5h ADC & RSO E o /Y % -
Type K Thermocouple THRE5 8 24 ¥ v i 4 v R K A
FLL 8 00 75 1) 28 DL o P S R B TG . a0 R %230 1R
IR A +23°C.

il Fas
Control Register UL A] S 4 4% il A7 A7 45 00 09 D7 7]
TR HAHE, Fd write-

R#IZF7F#S. ADCX%IE. ADC%EE.
LED Z RHIIEE

Results. Displays. Limits 015 (0 — 9 %Mo B e 27 17 4%
HP5IA . B R ADC RESULT1. ADC RESULT2 #ll

PEAK RESULT 2 4b, B2 48 H A read l write
FiEA.

MAXIM

Rt seg_sel I ZF F#F WM % &, ML ADC RESULT1
5, ADC RESULT2 7 74 & H sl kil ¥ LED £/ .

R offset_call & il ZF 77 2 W% E , 5 A ADC OFFSET
T #2520 ADC RESULT1 1 ADC RESULT2.

LED B & 7775
LED Segments U ff 1 77 6 0% i iof Flbw st 7 SCBX 4
LED B [WFFHIE.
LED Segments #1555, 11 seg_sel % M (%A &AL, W
BAH B AL
Write LED Text ¥ 41# SCASEAT B 40 N AT Y L B
TF, SRIEH X PR Z 5 A LED 7K.

ISES
PEAS A 19 T R B A AN SR I . T S50 T e e
View K H [ Graph B/~ . s T DU 7R i £
B, HHRESERFEHEEE. S FE DN Collect
Samples 41, WE RAE T B P B R RIS .
SRAERCHE VT DU A 2 A2 5 g R AR o B Se . m]
U AT A5 S U B AR AR T
WHIE 0 TR 16 ADC R IA 4 B8R . ¥HitEa&E,
HHIE 1 W8 LED 8 . ¥ RR B A R, HiE 2 B8 20
{7 ADC JRIR&E .

LHEO
S O TR AR ML, R 1A
FE 11 1 B

ML MAX 1499 (U1) 2% T LED B/ 3K sh 45 B A%
i#E 4506 ADC. MAX6062 (U5) TEMEAR F 2,048V BEfEHL
JE. 2 WLIE 7 B MAX 1499 P4 B 5 3 5 AT MAX 1499 54
PEA AR G4 MAX 1659 KH 5V &R ER (U2) fl—4
MAX1840/MAX 1841 HL-FAeikds (U3 FIU4) ALHF3V
B,
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MAX1499 FEIER/MAX1499 1E G Z 2%

®1. EREIAE®RA

TOOL

FUNCTION

TOOL

FUNCTION

Show the entire available input range.

Expand the graph data to fill the window.

Show sum of the samples in tabular view.

Sum(="x)

Show sum of the squares of the samples in
tabular view.

ifHH

4= =P | Move the view left or right.

“4 & | Move the view up or down. Show arithmetic mean in tabular view:

+ Expand or contract the x-axis. Mean Mean = M

= = o Expand or contract the y-axis. n
@ Load data from a file. Show standard deviation in tabular view:
H Save data to a file. | 2
:;_h:_g Option to write a header line when saving data. M Standard deviation = n%(xz)_[gx]
EEEE Option to write line numbers when saving data. \‘ (n—1)n

View code vs. time plot.

View histogram plot (cumulative frequency of
each code).

Rz

Show root of the mean of the squares (RMS) in
tabular view: ‘
)

RMS = \;‘—

Channel 0 enable (16-bit ADC result).

Channel 1 enable (math result).

Channel 2 enable (20-bit ADC result).

G View table.
WM
ki Show minimum in tabular view.
b ax Show maximum in tabular view.
g Show span in tabular view.
pan Span = maximum - minimum.
M | Show number of samples in tabular view.

MAXIMN




* 2. BEEIhRE

MAX1499 1 E1E#R/MAX1499 14 Z 4

& 3. MirEMA5|HIThEE

SHUNT
JUMPER POSITION FUNCTION
Closed* | LED displays are powered by U2.
JU1 Open VLED must be supplied by an
P external power source.
JU2 Closed* | VDISP = GND.
Open Apply VDISP voltage at VDISP pad.
. | Banana jack AIN+ connects to AIN+
Closed . .
input pin.
JU3
Insert custom filtering between JU3
Open .
pins 1 and 2.
. | Banana jack AIN- connects to AIN-
Closed . .
input pin.
Ju4
Insert custom filtering between JU4
Open .
pins 1 and 2.
JUS Closed* | REF-=GND.
Open REF- must be provided by user.
1UB Closed* | REF+ = 2.048V from U5, MAX6062.
Open REF+ must be provided by user.
U7 Closed* | REF+ is bypassed by C6.
Open C6 is disconnected.
Closed* | GLED return current flows to DVpp.
Jus GLED return current flows to external
Open
power source.
Closed LED_EN = low; LED displays are
blanked.
Juo - :
Open* LED_EN = high; LED displays are
enabled.
JU10- 1-2* Display color = red.
Jui4 2-3 Display color = green.
RSB E

MAXIM

U1 PIN MAX1499 FUNCTION MAX1498 FUNCTION
8 CLK INTREF
9 EOC RANGE
10 CS DPSET1
11 DIN DPSET2
12 SCLK PEAK
13 DOUT HOLD
30 LOWBATT DPON
I MAX1498

MAX1499EVKIT X MAX1498 ; {HH T¥ A pcHEn,
PRI L AN BE A FH PP Al

MAX 1498 52 M. T MAX1499 Z b1 55 — A . 1S %
MAX 1498/ MAX 1499 $(4E %8E . 7T i MAX1498ECT it
TR .

1) MAX1499EVKIT #4415 68HC16MODULE i Jf .
2) Wi s, PiMAXi1498 R UI.
3) fETB1 EiEEH AR,
4) FTIFHUR . LED M I 46 5w i 2 508 -
PAMAX1498 B Ul G, —Se5|ThRe R EEN, k3
PR

nwzEY

HIF 1SRRI A B AU . S 2 PP A AR AR
GilibEs e

) ml
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MAX1498/MAX1499

'

TR

/;

ﬂ MAX1499 Evaluation Software -

File Options Yiew Help
Meazurement | b ath I Cantral Hegi&terl Results, Dizplay, Limitsl LED Segment3|

Basic Analog Input Measurement [software calculates dizplay value if spifade=1]

MOTE: Evaluation kit iz not a DYk, Requires additional input protection cincuitny and resistor dividers,
rReference Input

Analog Input Code 1 2 6 9 - 6 1 8 8 REF waltage: IE.D#EI
[T Hald mode 1 - 2 6 9 6 0 OV [T Use Internal 2.048% reference

[ Peak Detect mode Collect Samples | [ Read Status W) Fiead ADC Result
alM Range—) rDecimal Point——— rPower——— m5tatu

18223 = 0On

p1888.8 {7 Analog OFf Data
R 0

elatelcts
=
2

Reset
Low-Level Data
Commatid reading...
O 1110 1000 1111 1111
DouT oo11l aood

ADC_RESULTZ

Bl 1. MAX1499 IFAEE A — Measurement T

6 MAXIMN




MAX1499 1 E1E#R/MAX1499 14 Z 4

ﬂ MAX1499 E valuation 5oftware -
File Optionz Yiew Help
Meazurement | Math | Control Hegi&terl Resultz, Dizplay, Limit&l LED Segment&l
Software calculates dizplay value when measurement or math tab is active and spifadc=1.
A0C Result 1 2 6 9 6 - 3 7 5 LED Dizplay: 1 1 0 0
AIN Fange Tupe K. Thermocouple I
£ 200 v
e 2 LED = al + al *log (ADC + a2] azsuming A0C = a2, othenwize -13339
~Decimal Point— logl10)=2. 303 1/lag10)=0.434 Reset to a0=-3000, a1=434, 22=0 |
18888
(18888 Coefficients:
8888
) 13898 all |-anun al |434 a? |D a3 |
1,980
Low-Level Data
Command LED_DATA,
DiM 1001 o010 o000 o100 o100 11040
DouT HuHE HEgH HuHS HEdg

don't care

B 2. MAX1499 PFA5H A — Marh 7T

MAXIN

) ml
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MAX1498/MAX1499

'

TR

/;

MAX1499 Evaluation 5Software
File Optionz Yiew Help
Mea&urementl kath I Control Register I Rezults, Dizplay, Limit&l LED Segment&l

Enable advanced features uzing the control register directly

zpifadc I'I dizplay LED Data Reg EI huold IEI niormal operation

enxtclk IEI clock = internal clock peak, ID riormal operation

irtref IEI external reference rarnge IEI input range 2%

dpon |1 decimal point on clr IEI rormal operation

dpaet? IEI DP1/DP3 zeq_zel ID riormal operation

dpset! [0DP1/DP2 foffset_call [0 offset determined by auta| - |

pd_dig IEI digital power on offset_cal2 IEI rormal operation

pd_ana IEI analog power on enable IEI LED drivers dizabled

Reszet zenal interface by clocking in 32 one's

Low-Lewel Data

Commatid reading...
DM 1100 0010 1111 1111 1111 1111
DouT 1001 Qoo oooo Qoo
COMTROL

3. MAX1499 PFAGEE — Control Register TT

8 MAXIMN




MAX1499 1 E1E#R/MAX1499 14 Z 4

m MAX1499 Evaluation 5Software -
File Optionz Yiew Help
Mea&urementl b ath I Cortrol Register | Results, Dizplay. Limits | LED Segmentsl
Over/Undemmange thresholds. ADC offzet. conversion result, dizplay. peak value
Read OVERRANGE [19339 Wit
Read UNDERRANGE |-20000 wiite
Fead ADC OFFSET |0 Wiite
ADCRESULT 1 [12696.813
Read LED DATA {1100 Wiite
Fead PEAK RESULT |0
Read ADCRESULT 2 |208

Low-Level Data

Commatid reading...
DM 1110 1000 1111 1111
DouT 1101 Qooo

&DC_RESULTZ

B 4. MAX1499 iTAGEF — Results, Display, Limits 7

MAXIN 9

) ml
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MAX1498/MAX1499

'

TR

/;

m MAX1499 Evaluation Software
File Optionz Yiew Help

Mea&urementl kath I EDntrnIHegiSterI Fesults, Dizplay, Limitz  LED Segments |

Drive LED zegments directly

RS

Read ll Read LED Segment Reg 1 LED Seg 1 reqgigter = 0000 1117 0000 0711
Al Segrments On Read LED Segment Reg 2 LED Seg 2 reqgigter = 0017 0000 1007 1101
Al Segments O Read LED Segment Reg 3 LED Seg 3 register = 1110 1001

[Pass e LED e )

Low-Level Data

Commatid LED _SEG_3

Ol 1000 1100 1110 1001

DouT aooo aoon
don't care

B 5. MAX1499 iP5 EF — LED Segments 7

10 MAXIMN
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File Options Length

Eﬂeal Time Data - EEI

|[«]a ]| @l

Max [166207 Mean ||165303.3283

StdDew

1.380760 J Min

v'Top=1E6814, v5cale=2

M AU A M MV A N

al ad had Il

Bottorm=166730, =Left=0

#Icale=2, *Hight=103]

Bl 6. MAX1499 iP5 — K%

MAXIM

11
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MAX1498/MAX1499

TR

]

LOWBATT
s Je
R12 =
. 100k DYOD °
133k 1% VLED
1% (L“
R2 g
BANANA 100k _T_ !
c6 12.048V 1% L SEGDP SEGG  SDGF
4.7uF —':/\/\/\/_0 —
_L_| REF:  BANANA
L o
= | P4
7~ Jus o
o9 Ln" <r" m" (\4” v_“
b
0—|
c10
DGND 0.1uF
CEES 0| 2| o8| 2w %]
V Pt E 8 5 3 & 8
AN+ 28 ol s 4 8 & & oo 2 1 —
AN+ (o SHORT g5 - . <] SEGE
BANANA Yo AN\ ‘e
- ko - 1! secp {3 ‘e <]SEGD
Ju4 SHORT 3 0.1F » 3
BANANA o —\N\—rtete ® AIN- SEGC . < SEGC
@] I
= U1 21 4
SEGB .
R1 ; * ‘e LAY 0 MAXIM . < seaB
Ak ) 1 5 5 MAX1499 " s
R0 A X o SEGA oo~ st
= BT fe = 6] oy
g . oiG4 |'° §
. <IDiG4
OVop = (5
0.1pF 7
4 ‘e 2 oo Die3 f18 . <063
Y?‘cg 17 8
OK, 8 01uF 6 DIG2 S e 1
BNC (o ® ® CLK _ ~ 5 IS — = e
? l g © 2 38 8 & & 2
J2 of 1o 1| 1] 3] 4] 5] 6
v_” Nﬂ mﬂ q_(b Lnﬂ 00 '\0 mﬂ
2| |
EOC ©S DIN  SCLK DOUT DIGO  DIGT 5 l U8
@ g
GLED
Hl 7a. MAX1499 PFAGHEFEE (K2 2 1)
Vg
12 M AXI/
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+2 SV
MAX

™|/HE @ 00000 00000 00000 |000OCGOCG| |0OFOCGFOCFO
. [ J [ J [ J [ J [ J
(+) (=) pigs e o o
DGND ° o o ° °
271y @ jmecee||lmecee/|mecoe/mecoe||mocee
ci
: . U2 JU14I0 o lI Juzle ; Tl JU12|. ; m’ Ju11|0 ; [] JU10|§ ; [
oo EDE JU1 . o
[ X ] - - °
oo LILIE °
oo com|8’ |miC! "o °
[ X J [ Jus [
- oo g ® o ° VLED P3 °
2 00 | o 0o ° @G sececeen
S X U3 ° GLED
% oo = E 1 - ° o o0 o
g oo . U1 I
2 (X)) = =
[ X J ] =
Py = = R7R4R3R5R6
) ° 5 " N
[ X J
o0 |° o ® c12 . E' E”E'CQ ! TP2
oo ) TP4 086 8 o
bl TP1_ @
4039
Ju2
Rg R CLK
Ju5 .m .m R10
cé
Ju3 @ 2 Ju4
oo g : @%l ’ A
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00000O0OGCOOO
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// Drv1499.h

/I MAX1499-specific driver.

// mku 01/07/2004

// (C) 2004 Maxim Integrated Products
// For use with Borland C++ Builder 3.0
/1
// Revision history:

/1 01/07/2004: modify drv 1 4 9 4 driver to become drv1499

//'12/04/2003: fix indentation

1/ 09/15/2003: add double Voltage(void)

1/ 09/12/2003: add SPI_Transfer_After_EOC()

/1 09/09/2003: add class MAX1499 dependent on external SPI_Interface()
/1 08/13/2003: preliminary draft of reusable code

/1
#ifndef drv1499H
#define drv1499H
/1

/1
// The following interface protocols must be provided by
// the appropriate low-level interface code.

o

/* SPI interface:

ok byte_count = transfer length

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

ok 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[]);

/* SPI interface, with data transfer immediately after EOC is asserted:

ok byte_count = transfer length

wok 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[]);

/1
// Define the bits in the COMMS register.
/I START R/W RS4 RS3 RS2 RS1 RS0 0

#define MAX1499 COMMS_START 0x80
#define MAX1499_COMMS_RW_MASK 0x40
#define MAX1499 COMMS_RW WRITE 0x00
#define MAX1499 COMMS RW_READ 0x40
#define MAX1499_COMMS_RS_MASK 0x3E
#define MAX1499 COMMS RS_00000 0x00
#define MAX1499 COMMS RS STATUS 0x00
#define MAX1499 COMMS RS 00001 0x02
#define MAX1499_COMMS_RS_CONTROL 0x02
#define MAX1499 COMMS RS_00010 0x04
#define MAX1499_COMMS_RS_OVERRANGE 0x04
#define MAX1499 COMMS RS 00011 0x06
#define MAX1499 COMMS RS _UNDERRANGE 0x06
#define MAX1499 COMMS _RS_00100 0x08
#define MAX1499 COMMS RS LED SEG_1 0x08
#define MAX1499 COMMS RS 00101 0x0A
#define MAX1499 COMMS RS LED SEG 2 0x0A
#define MAX1499 COMMS RS 00110 0x0C
#define MAX1499 COMMS RS _LED SEG_3 0x0C
#define MAX1499 COMMS RS 00111 0x0E
#define MAX1499 COMMS RS _ADC OFFSET 0x0E
#define MAX1499 COMMS_RS_01000 0x10
#define MAX1499 COMMS_RS_ADC_RESULT1 0x10
#define MAX1499 COMMS RS 01001 0x12
#define MAX1499 COMMS RS LED DATA 0x12
#define MAX1499 COMMS _RS_01010 0x14
#define MAX1499 COMMS_RS_PEAK 0x14
#define MAX1499 COMMS RS 10100 0x28
#define MAX1499 COMMS RS _ADC_RESULT2 0x28
11

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

SR (F4.21)
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#define MAX1499 STATUS_POL_MASK 0x80
#define MAX1499 STATUS_POL_POSITIVE 0x00
#define MAX1499 STATUS_POL_NEGATIVE 0x80
#define MAX1499 STATUS OVER_RANGE 0x40
#define MAX1499 STATUS_UNDER_RANGE 0x20
#define MAX1499 STATUS LOW_BATTERY 0x10
#define MAX1499 STATUS DATA READY 0x08

11

// Define the bits in the CONTROL register.

/I SPI_ADC EXTCLK INTREF DPON DPSET2 DPSET1 PD_DIG

PD_ANA

//HOLD PEAK RANGE CLR LED OFFSET_CAL1 OFFSET_CAL2 ENABLE
#define MAX1499_ CONTROL_SPI_ADC 0x8000
#define MAX1499 CONTROL_ EXTCLK 0x4000
#define MAX1499 CONTROL_INTREF 0x2000
#define MAX1499 CONTROL_DPMASK 0x1C00
#define MAX1499 CONTROL_DPON 0x1000
#define MAX1499 CONTROL_DPSET2 0x0800
#define MAX1499 CONTROL_DPSET1 0x0400
/I (DPSET?2 is the LSB and DPSETT is the MSB)
#define MAX1499 CONTROL_DP1ON 0x1000 /* -1888.8 */
#define MAX1499 CONTROL_DP20N 0x1800 /* -188.88 */
#define MAX1499 CONTROL_DP3ON 0x1400 /* -18.888 */
#define MAX1499 CONTROL_DP4ON 0x1C00 /* -1.8888 */
#define MAX1499 CONTROL_PD_DIG 0x0200
#define MAX1499 CONTROL_PD_ANA 0x0100
#define MAX1499_ CONTROL_PD_ALL 0x0300
#define MAX1499 CONTROL_HOLD 0x0080
#define MAX1499 CONTROL_PEAK 0x0040
#define MAX1499 CONTROL_RANGE 200mV 0x0020
#define MAX1499 CONTROL_CLR 0x0010
#define MAX1499 CONTROL SEG SEL 0x0008
#define MAX1499 CONTROL OFFSET_CALl 0x0004
#define MAX1499 CONTROL_OFFSET_CAL2 0x0002
#define MAX1499 CONTROL_ENABLE 0x0001
/1
// Define the bits in the LED SEGMENT 1 register.
/I A2 G2 D2 F2 E2DP2 0 B1
//C1 A1 G1 D1 F1E1DP10
n
#define MAX1499 LED_SEG1_Al 0x8000
#define MAX1499 LED_SEG1_G1 0x4000
#define MAX1499 LED SEG1 D1 0x2000
#define MAX1499 LED SEGl F1 0x1000
#define MAX1499 LED_SEGl_E1 0x0800
#define MAX1499 LED SEGl DP2 0x0400
#define MAX1499 LED SEGl B0 0x0100
#define MAX1499 LED SEG1_CO 0x0080
#define MAX1499 LED_SEG1_AO 0x0040
#define MAX1499 LED_SEG1_GO 0x0020
#define MAX1499 LED SEGL_DO 0x0010
#define MAX1499 LED SEGl_FO 0x0008
#define MAX1499 LED_SEG1_EO 0x0004
#define MAX1499 LED_SEG1_DP1 0x0002
/1
/I Define the bits in the LED SEGMENT 2 register.
/I F4 E4 DP4 G4 B3 C3 A3 G3
//D3F3E3DP30B2C20
n
#define MAX1499 LED SEG2_F3 0x8000
#define MAX1499 LED_SEG2_E3 0x4000
#define MAX1499 LED_SEG2_DP4 0x2000
#define MAX1499 LED_SEG2_MINUS 0x1000 /* TODO: is this documented? minus sign
*/
#define MAX1499 LED_SEG2_B2 0x0800
#define MAX1499_ LED_SEG2_C2 0x0400
#define MAX1499_ LED_SEG2_A2 0x0200
#define MAX1499 LED_SEG2_G2 0x0100
#define MAX1499 LED_SEG2_D2 0x0080
#define MAX1499 LED SEG2_F2 0x0040
#define MAX1499 LED_SEG2_E2 0x0020
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#define MAX1499_LED_SEG2_DP3 0x0010
#define MAX1499 LED SEG2_Bl 0x0004
#define MAX1499 LED_SEG2_Cl 0x0002

/i
// Define the bits in the LED SEGMENT 3 register.

//00BC5 B4 C4 A4 G4 D4

o

#define MAX1499 LED_SEG3_BC_ 0x20
#define MAX1499 LED_SEG3_B3 0x10
#define MAX1499 LED_SEG3_C3 0x08
#define MAX1499 LED_SEG3_A3 0x04
#define MAX1499 LED SEG3_G3 0x02
#define MAX1499 LED SEG3 D3 0x01

11
class MAX1499
{
public:
MAX1499 (void) ;

// Enumerated type describing the register select bits.

enum RegisterSelect t {
RS_STATUS MAX1499 COMMS RS _STATUS,
RS_CONTROL MAX1499 COMMS_RS_CONTROL,
RS_OVERRANGE MAX1499_COMMS_RS_OVERRANGE,
RS_UNDERRANGE MAX1499 COMMS_RS_UNDERRANGE,
RS_LED SEG 1 MAX1499 COMMS RS LED SEG 1,
RS_LED SEG_2 MAX1499 COMMS_RS_LED_ SEG 2,
RS_LED_SEG_3 MAX1499_COMMS_RS_LED_SEG_3,
RS_ADC_OFFSET MAX1499 COMMS RS _ADC_OFFSET,
RS_ADC RESULT1 MAX1499 COMMS RS ADC RESULTI1,
RS_LED_ DATA MAX1499 COMMS RS_LED DATA,
RS_PEAK MAX1499 COMMS_RS_PEAK,
RS_ADC_RESULT2 MAX1499_COMMS_RS_ADC_RESULT2

Y

/I Reference voltage
I
double vref;

11
// Status Register

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

I

bool Read STATUS(void);

/1
// Control Register

/I SPI_ADC EXTCLK INTREF DPON DPSET2 DPSET1 PD_DIG PD_ANA
//HOLD PEAK RANGE CLR LED OFFSET_CALI OFFSET_CAL2 ENABLE
int CONTROL_REG;

/A

bool Write CONTROL(int data);

bool Read CONTROL(void) ;

/1
// Data Registers

int ADC_RESULTI1;
unsigned int ADC RESULT2;
1 N

bool Read ADC_RESULTI (void) ;

bool Read ADC_RESULT2 (void) ;

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

long Read DATA(void) ;

double Voltage (void) ;

11
// Other registers, having 16-bit 2's complement data format

bool Write 2s_complement (int reg, int data);
int Read 2s complement (int reg);
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11
/I Other registers, having 8 bit data format
bool Write 8bit reg(int reg, int data);
int Read 8bit reg(int req);

/1
#endif

SR (F4.24)
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// Drv1499.cpp

/1 MAX1499-specific driver.

// mku 09/15/2003

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

/1 09/15/2003: add double Voltage(void)

/1 09/09/2003: add class MAX 1499 dependent on external SPI_Interface()
/1 08/13/2003: preliminary draft of reuseable code

#include "drv1499.h"

11
MAX1499::MAX1499 (void)
{

vref = 2.048;

extended_resolution = false;
}
11
bool MAX1499::Read STATUS (void)
{
const unsigned __ int8 mosi[] = {
(unsigned __ int8) (MAX1499_COMMS_START |
MAX1499 COMMS RW READ | MAX1499 COMMS RS STATUS),
(unsigned __ int8) (OxFF)
Y
unsigned _ int8 miso_buf[sizeof (mosi)];
bool result = SPI_Transfer(sizeof(mosi), mosi, miso_buf) ;
if (result) {
int data = miso_buf[1];
STATUS_REG = data; /I remember the value we just received
}
return result;
}
Vi
bool MAX1499::Write CONTROL(int data)
{
data = data & OxXFFFF; // validate the data
const unsigned _ int8 mosi[] = {

(unsigned __ int8) (MAX1499_ COMMS_START |
MAX1499_COMMS_RW_WRITE | MAX1499 COMMS_RS_CONTROL),

(unsigned _ int8) ( (data >> 8) & OxFF),

(unsigned __ int8) ( data & OxFF)

Y

unsigned __ int8 miso_buf[sizeof (mosi)];

bool result = SPI_Transfer(sizeof(mosi), mosi, miso_buf);
CONTROL_REG = data; /I remember the value we just wrote

// The CLR bit is self-clearing, and should not be kept high.
CONTROL REG &=~ MAX1499 CONTROL CLR;
return result;

}
/1

bool MAX1499::Read_ CONTROL (void)
{

const unsigned __ int8 mosi[] = {
(unsigned __ int8) (MAX1499_ COMMS_START |
MAX1499_COMMS_RW_READ | MAX1499_ COMMS_RS_CONTROL),
(unsigned __ int8) (0xFF),
(unsigned __ int8) (0xFF)

Yi
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
}
return result;
}
11
bool MAX1499::Read ADC_RESULTI (void)
{
const unsigned __ int8 mosi[] = {
SR 2(F421)
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(unsigned __ int8) (MAX1499 COMMS_START |

MAX1499 COMMS_RW_READ | MAX14997COMM57R57ADC7RESULT1),
(unsigned __ int8) (0xFF),
(unsigned __ int8) (OxFF)

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

if (result) {

ADC_RESULT1 = (miso_buf[1] * 0x100L) + miso_buf[2];

long data = (miso _buf[l] * 0x100L) + miso_buf[2];

if (data >= 32768) {

data -= 65536;

}

DATA_REG = data; /I remember the value we just received
}
return result;

}
/1

bool MAX1499::Read_ ADC_RESULT2 (void)
{

const unsigned __ int8 mosi[] = {
(unsigned __ int8) (MAX1499_ COMMS_START |
MAX1499 COMMS RW READ | MAX1499 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[1l];
long data_24 = ((long)ADC_RESULT1 * 0x100L) + ADC_RESULTZ2;
DATA REG = data 24;

}

return result;

}
/1

long MAX1499::Read_DATA(void)

/I Read the DATA register
const unsigned _ int8 mosi[] = {
(unsigned __ int8) (MAX1499_ COMMS_START |
MAX1499_COMMS_RW_READ | MAX1499 COMMS_RS_ADC_RESULTL),
(unsigned __ int8) (0xFF),
(unsigned __ int8) (0xFF)
Y
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[1] * 0x100L) + miso_buf[2];
if (data >= 32768) {
data -= 65536;
}
DATA_REG = data; /I remember the value we just received
if (extended resolution) {
/I Read the ADC_RESULT? register
const unsigned _ int8 mosi[] = {
(unsigned __ int8) (MAX1499_ COMMS_START |
MAX1499 COMMS RW_READ | MAX1499 COMMS RS_ADC_RESULT2),
(unsigned __ int8) (0xFF)
}i
unsigned _ int8 miso_buf[sizeof(mosi)];
if (SPI_Transfer(sizeof(mosi), mosi, miso_buf) == false) {
return 0; // failure
}
ADC_RESULT2 = miso_buf[1l];
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;

R 2 (F422)

22 MAXIMN




MAX1499 1 E1E#R/MAX1499 14 Z 4

}
return DATA REG;

}
11

double MAX1499::Voltage (void)
{

if ((CONTROL REG & MAX1499 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;

}
/1
bool MAX1499::Write 2s complement (int reg, int data)
{
/I Write one of the 2's complement registers
reg = (reg & MAX1499 COMMS_RS_MASK) ;
data = data & OxFFFF; // validate the data
const unsigned __ int8 mosi[] = {
(unsigned __int8) (MAX1499 COMMS_START | MAX1499 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;
}
11

int MAX1499::Read_2s_complement (int req)

/I Read one of the 2's complement registers
reg = (reg & MAX1499 COMMS RS MASK) ;

const unsigned _ int8 mosi[] = {
(unsigned __int8) (MAX1499 COMMS_START | MAX1499 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;

}
11

bool MAX1499::Write_ 8bit reg(int reg, int data)
{

/I Write one of the 8 bit registers

reg = (reg & MAX1499 COMMS RS MASK) ;

const unsigned __ int8 mosi[] = {
(unsigned __int8) (MAX1499 COMMS_START | MAX1499 COMMS RW WRITE |
(unsigned __ int8) (data & OxFF)

}i

unsigned _ int8 miso_buf[sizeof(mosi)];

bool result = SPI_Transfer (sizeof(mosi), mosi, miso_buf) ;

return result;

11
int MAX1499::Read 8bit_reg(int regqg)

/I Read one of the 8 bit registers
reg = (reg & MAX1499 COMMS_RS_MASK) ;

reg) ,

reg),

reg),
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const unsigned __ int8 mosi[] = {
(unsigned __int8) (MAX1499 COMMS_START | MAX1499 COMMS_RW_READ | reg),
(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[1l];
return data;
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