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MAX1499 1l R4 i I $#24t 7v DC 2 20V DC LIk .
T B 124778 PC AL Windows95/98/2000/XP #:4E 248
T, @O S EV RENED. SWHEAT]—
W, TR E VLR .

#Fit
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o TENITERE

o BRI LMK S

o BURIERETH

o B FTERRFMA
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PART TEMP RANGE INTERFACE TYPE

MAX1499EVKIT 0°C to +70°C User supplied

MAX1499EVC16 0°C to +70°C Windows software

JEE T MAX1499 PG LT T 5 309 0PAS R85 MAXI499EVC16
(€145 68HC16MODULE-DIP LI X MAX 1499EVKIT) . UIARA
& /1] MAX1499 TPAGEAF, ATHEIIESE MAX 1499EVKIT, A7 2L
J3E pC Btk

MAX1499EVC16 Z%
TS E
PART QTY DESCRIPTION
MAX1499EVKIT 1 MAX1499 EV kit

68HC16MODULE-DIP 1 68HC16 uC module

MAX1499 IR T 451 &

TDK C3225X7R1C106M
Taiyo Yuden LMK325BJ106MN

0.1uF £20%, 16V X7R ceramic
€8, C4, @5, capacitors (0603)

C7-C10, C12 TDK C1608X7R1C104K

Taiyo Yuden EMK107BJ104MA

o ,Q /QWindowsz% Microsoft Corp. HITEM B -

NN

R

= 4 AN AKX
<l

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 C6 1 capacitor (1206)
10pF £20%, 10V X7R ceramic TDK C3216X7R1C47EK
C1,C2, C11 3 capacitors (1210) CLK 1 BNC 50Q 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

Maxim Integrated Products 1

AR Maxim IE 3 SCHORHEOTESC, Maxim A8 KB ED 7R 70 025 S o ph k77 A B B 10056 0 8 S o T BT A S0 4L
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MAX1499 FEE# T 14 51| & e Windows 95/98/2000/XP 5L, A H O (COM)-
(4%) o 9ffVOY EHLLL.

REFERENCE | QTY DESCRIPTION f;,'?ﬂ:_ﬂ e
Ju10-Ju14 5 |3pins e b = R
JU1=JU9 9 |[2pins ERTBERETHRET, AEFTHBIE.
R1 1| 133kQ 1% resistor (1206) 1) & JUI-JUS I TUI0-TU 14 L% T ik dr, TU9 It
R2, R12 2 | 100kQ 1% resistors (1206) . SR MBKIE .
R3-R7 5 | 1kQ 5% resistors (1206) 2) AFANEREREENR, B MAX1499 PEAhAR 19 40 FHE L
R8. RO o | Do notinstal—shorted trace on PC 68HC16MODULE-DIP L) 40 ’ffﬁi%%%xﬁ? , 18
' board (1206) TR R . P H L AR B A S G
R10 1| 500kQ potentiometer 3) #+7V DC £ +20V DC HLIEE £ pC HH TR G0/
R11 1| 24kQ 5% resistor (1206) BT I O 55 Y R ek . T ROA b AR
R13, R14 2 | 10Q 5% resistors (1206) 4y MA—REBEETENE OS5 pofik. i Host
TB1 1 ] 0.200in two-circuit screw terminal block B0, ARAo EEATL - HEg. mEEORA
TP1-TP4 4 |8pins 25 BTG, WIFR EARMER) 25 41 2 o ST e s . I
U1 1 | MAX1499ECJ At A A A A R R g R S 2k (CTS. DSR
U2 1 | MAX1659ESA DCD), DA EHE T IE 60 A o 11 .
us, U4 2 | MAX1840EUB or MAX1841EUB 5) IZ1TINSTALL.EXEEF, FEMMTEAL B2 Birfh
us 1| MAXBO62AEUR-T, FZFY Bt PSR E S, IHE Windows FFIR 3 H
— 1 | PC board, MAX1499 EV kit P2 R A e R
— 13 | Shunts 6) FTFF L

BB T 7)) mMEFREREPNERR, 1817 MAX1499 27 .
8) TP /R pC i, JHTHFRIE. Hswiik
FrERE FlONMME. HBHEEMMWED, STok. BFrAE
SRR T R B R

HEEFRZR, BRERI I RE&:
e MAXI499EVCI16 (345 MAX1499EVKIT #a Hl 68HC16-
MODULE-DIP)-

e 05A. +7V DC Z +20V DC HiiHIA .

TCHE
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

TER - A X LE ISP RTIE A, 17 il B G FH I A MAX 1499 -
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MAX 1499 FE{EHR/MAX1499 1E{f & 4%

9) £ AIN+ Fll AIN- Z [A[#2 \JEFEIFE 2V & 42V i A(G
T EERERIREL
10) 4L View K5, fiifi Graph, BAEMEREE.

A IFEA B
E
TEAG 319 Measurement TUBE LA FHLUER (DVM) U
fe. MREMKAEHEIN—IK. Y Data KSR 10T,
ADC & Rapfraapiit, JF275 7 Analog Input Code-
MAX1499 tL7E LED b B R&5 R .
TEARIFARE — B DVM. A RETR ZEH ERHERIfR
L .

4 Measurement VLS T, IR spi/ade 1 seg_sel % il
A EE, MEAEEEE.

HFITE
TR AT SEH YT B RGP LA B RO RE. Y
Math TUSE 5, W02 spi/ade ZEHRIOIRAE “17, WA
K BN FIFE, AR seg_sel MM A EE, WM
KA
PSS B /R AT, FKELADC 4R, 4 Measurement
5 Math TUSE , If Hospi/ade #ZHINLE “17 BF, AT
TR LED B Rl . BUATHR S RO EE 1 8B
frigsn, JihG ADC 45 R WIS T8 18 o /Y £l .
Type K Thermocouple 2 AE 5 38 4 Y +% ¥ifi 1% #2 P KF K AR
FEL {8 00 75 1) 2 DL o P R S 4 S BRI B2 . a0 R %230 R
Vil A +23°C.

1l BT 7 s
Control Register U1 ] SEHL X 4 F54% il A7 47 25 (L 1 17 7]
NHAHM A AHE, HT write-

R#IZF77ZS. ADC%IE. ADCZ4E.
LED Z - FIlE(E

Results. Displays. Limits 024X — 0 #MYEE 27 77 2%
HvEmE . Br R ADC RESULT1. ADC RESULT2 Hl
PEAK RESULT 24, BT L0 R A read Fl write
.

MAXIN

Nt seg_sel 7= HI F A4 W 1% E, I ADC RESULT1
. ADC RESULT2 #F 74w 2 H shfil# LED 27K~

I offset_call 15| FF 7 25 0% & , 5 A ADC OFFSET
T4 K 2521 ADC RESULT1 1 ADC RESULT2 -

LED R&F 77
LED Segments U1 1 7 58 % 3 iof FUbR s i SE B0 44
LED B HITFHIE.
LED Segments ¥ /5, W1 seg_sel FHil i iscA AL, W
AW B AL
Write LED Text % £1K SCAR -7 88 146 AT 1) & By
7, RIFKXEEFE LS ALED B/R.

IEE3
PGB 00 B R B0 A AN 1B I . 30 B KR T i e A
View K H [ Graph B/~ . 88 7T LR /R i e h £k
Bl AR B s R R B 3R . ST 2% 089 Collect
Samples 7281, W RAE T E A2 658 R SF FIt e .
SRR RCHE AT DA BRAE B FHIE S SRR A o # g Se b . w\T
DU AATHR-5 F05E BA AR 81T
WHIE 0 R 16 i ADC R IR 45 RBHE . BF it BEA UG,
JIE 1 R LED B . Iy RS A AL, iE 2 BN 20
f ADC JE IR 4 -

2B
U R TR ) AR M, R 1 L
RE 1 IE 1 B

M MAX1499 (U1) 2% T LED SR8 s 11K
II#E 4507 ADC- MAX6062 (U5) A 12,048V FifEH
E. 2 0B 71 MAX 1499 FFAh AR 5 B E A MAX 1499 %1
P AR LS MAX 1659 KELT 5V &MRIEAS (U2) fi—4
MAX1840/MAX 1841 H-FFE## (U3 FlUu4) DLZFF3V
Wi,
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MAX 1499 FE{EHR/MAX1499 1 {d & 4%

®1. BRIE®RA

TOOL

FUNCTION

TOOL

FUNCTION

Show the entire available input range.

B

Expand the graph data to fill the window.

Show sum of the samples in tabular view.

Surn# )

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

4= =P | Move the view left or right.
“4 & | Move the view up or down.
4+ 4 | Expand or contract the x-axis.

F X

Expand or contract the y-axis.

Mean

i

Show arithmetic mean in tabular view:

()

Mean =

MAX1498/MAX1499

@ Load data from a file. Show standard deviation in tabular view:
—_—
. 2
Save data to a file. |
|
L_E__ StdDev nz ()| 2
B Option to write a header line when saving data. Standard deviation = “ n n
e : : : : anaar eviation = \‘W
ﬂiii Option to write line numbers when saving data.

View code vs. time plot.

A

TR

L

View histogram plot (cumulative frequency of

each code).

View table.

1L

Show root of the mean of the squares (RMS) in
tabular view: ‘
3{<)
RMS = \

n

Show minimum in tabular view.

Channel 0 enable (16-bit ADC result).

Show maximum in tabular view.

Channel 1 enable (math result).

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

uen ¢

Channel 2 enable (20-bit ADC result).

[Ty
= zxmﬂE 2
pu
=llg (2|5 [ =

Show number of samples in tabular view.
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MAX 1499 FE{EHR/MAX1499 1E{f & 4%

& 3. I #EOASIHIIEE

SHUNT
JUMPER POSITION FUNCTION
Closed* | LED displays are powered by U2.
Ju1 o VLED must be supplied by an
pen
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.
JU7 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.
Ju9 - :
Open” LED_EN = high; LED displays are
enabled.
JU10o- 1-2* Display color = red.
Jui4 2-3 Display color = green.
Y-SRI E

MAXIN

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
IFE MAX1498

MAX1499EVKIT X MAX1498 ; Al F¥& A pcHEn,
PRl LA BE A FH DAl B

MAX1498 JE AL T MAX1499 Z 4MH) 55 — WA . i§5%
MAX1498/ MAX 1499 F(#E 70k . T HE MAX1498ECT %
HRER .

1) MAX1499EVKIT #4115 68HC16MODULE Wi FF .
2) WiFHIE)E, PAMAX1498 R Ul.
3) fETB1 FiEHEE IR .
4) FTFFHLIR . LED M IF 46 S I 5 5 .
PIMAX1498 B U1 5, —SL5|MIThReREA, WMEK3
7R -

A AGSLH

FIF 1RV B AR . B3R 2 VR A AR AR
ilibEE e

Bl
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MAX 1499 FE{EHR/MAX1499 1 {d & 4%

MOTE: Ewvaluation kit iz

Analog Input Code

[T Hold maode
[T Peak Detect made

z MA 1499 Evaluation Software

File Optionz Yiew Help
Meazurement | b ath I Cantral Hegisterl Results, Dizplay, Limitsl LED SEgmentsl

alM Range—) rDecimal Point——— rPower—————— —5tatu

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

not a D%, Requires additional input protection circuitny and regiztor dividers.
Reference [nput

1269.6188 REF votage: 2088
1.269600V [ Use Internal 2. 048 reference

Collect 3amples [V ReadStatuz W Read ADC Result

200wy | | € -18838 {= On e B
& iyEEE s rlayailye FeI-F o)z
ooy || P naERRR " Analog OFf
o 8868 ~ Do o Data
O 18,888 Igha - Usitlsr-Fangs
Reset 7 -1.8888 ) Off
Low-Level Data
Command reading...
OlM 1110 1000 1111 1111
oouT oo11 ooao

A0C_RESULTZ

B 1. MAX1499 PPASEF — Measurement T

MAXIMN




MAX 1499 FE{EHR/MAX1499 1E{f & 4%

Meazurement = Math

Software calcul

z MA1499 Evaluation Software

File Optionz Yiew Help

| Contral F!egiﬂerl Resultz, Dizplay, Limitsl LED SEgmentsl

lates display value when measurement or math tab i1z active and spifadc=1.

A0C Result: 1 2 6 9 6 - 3 7 5 LED Dizplay: 1 1 0 0
AN Range Linearl E!ua-:lratin:l Cubic I E=ponential L'I'Elaflthmlﬂ Type K, Thermncnuplel

£ 200 my

ooy LED = al + a1 * log (ADC + a2] azsuming A0C > a2, othenwize -13339
—Decimal Point— log(10)=2.303; 1 log(10)=0.434 Rezet to al=-3000, a1=434, a2=0 |

18838

= -1288.8 Coefficients:

18888

L e al I-EDDD al |434 as IU a3 I

" 1.8888

Low-Level Data
Command LED_DATA,
DIM 1001 0010 oooo 0100 o100 1100
pouT Higg da4s8 HHEH #a48
don't care

B 2. MAX1499 IFA5EF —

MAXIN

Math 7T
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MAx1499 Evaluation Software
File Options Yiew Help

Measurementl b ath I Control Register I Fesults, Dizplay, Limitsl LED SegmenmI

Enable advanced features uzing the control register directly

zpidadc I'I dizplay LED Data Reg EI hiold IEI riormal operation

exblk IEI clock = internal clock peal, IEI niormal operation

irtref IEI external reference rarige ID input range 2%

dpon I'I decimal point on clr IEI riormal operation

dpzetd IEI DP1/DFP3 geg_zel IEI rormal operation

dpset IEI DP1/DP2 Joffzet_call IEI offzet determined by autl:uEI

pd_dig IEI digital power an offzet_cal? IEI riormal operation

pd_ana IEI analog power on enable IEI LED drivers dizabled

Feset zenal interface by clocking in 32 one's

Low-Lewvel Data

Commatd reading...
DI 1100 0010 1111 1111 1111 1111
DouT 1001 Qoo oooo aooo
COMTROL

Hl 3. MAX1499 A5 EF — Control Register 7T

MAXIMN



MAX 1499 FE{EHR/MAX1499 1E{f & 4%

z MAx1499 Evaluation Software -

File Options Yiew Help
Measurementl b ath I Control Register - Results, Digplay, Limits | LED SEgmentsl

Over/Underrange thresholds, ADC offzet, converzion result, dizplay, peak value

Read OVERRANGE [13933 Wiite
Read UNDERRANGE |-20000 Wwiite
Read ADC OFFSET |0 white

ADC RESULT 1 |12595_a13

Read LED DATA {1100 Wirite |

Fiead PEAK RESLLT |E|

Fead ADC RESULT 2 [208

Low-Level Data

Commatd reading...
DI 1110 1000 1111 1111
DouT 1101 Qooo
ADC_RESULTZ

Hl 4. MAX1499 VFAEE0FF — Results, Display, Limits T

MAXIN 9
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MAX 1499 FE{EHR/MAX1499 1 {d & 4%

Fead all

z MAx1499 Evaluation Software
File Optionz Yiew Help

Measurementl b ath I EDntrDIHegisterI Fesults, Digplay, Limits | LED Segments |

Dnve LED segments directly

RS

Read LED Segment Reg 1

all Segments On

Read LED Segment Reg 2

LED Seg 1 reqgister = 0000 1177 0000 0771

LED Seg 2 reqgigter = 00171 0000 10071 1701

all Segrments Off Read LED Segment Reg 3 LED Seq 3 register = 1110 1001
[Pass itite CEG e
Low-Level Data
Command LED_SEG_2
DI 1000 1100 1110 1001
LouT oooo aooo
don't care

5. MAX1499 1FA5#fF — LED Segments I1

10
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MAX 1499 FE{EHR/MAX1499 1E{f & 4%

E Real Time Data

File Optionz Length

|[«]a]H]>] @]

| mfz

166786 Max |[1EE307 Mean |166803.3281

........

| (MR

StdDey

1.380760 J Mir

Y Top=166814, rScale=2

P A A MV AR N

il Lad had lnd

B attom=166730, XLeft=0

#Scale=2, ¥Right=103]

B 6. MAX1499 FIEE A — [E#

MAXIN
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LOWBATT
8 [O]D
R12 =
- 100k BVPD °
133kQ 1% VLED
1% g‘
R2 g
o BANANA 100k i '
1%
argp U AT SEGDP SEGG  SDGF
_L_| REFs  BANANA L U
p— o)
- | P4
7~ Jus o
m“ <r0 mﬂ Nﬂ v_"
p
0—|
© O—_ c10
DGND o = 0.1uF
CHES) 0.1uF 2| 3| 30| 29 8| o %] »
N/ 1 = 5 g E ¥ &5 8 B 8
AN+ % —11 = 3 = g B| g 2 = >SEGE o o
AN JU3 SHORT 02 ¢ ) REF+ g = . <] SEGE
BANANA o . * 'ﬁ"— AN 9
/\/R;/\/ =3 secp |2 * <1 SEGD
Jua SHORT s Tow 3 »
BANANA o -I AVVAY: . * AIN- SEGC * <] SEGC
o =« Ut 21
B SEGB °
Ri1 , ° ‘e Ll 4 iser MAM 4 <] Sk
2k ) . 5 5 MAX1499 »
Y A e o SEGA . <st6A
= ST o~ o 81 avoo o
DIG4 °
DVpp == C|5J < DIG4
01pF
+ ‘s r_-,‘- 1 ovpp Dies & . <JDic3
T?‘cg 17
oL 1 8 0.1uF 8 DIG2 3 <1DiG2
BNC (o ® r'y CLK ., _ x 5 2 5 2 ﬁ
2 l E & z 8 8 B & 3
a2 9 I R EEE G
[ ] [ ] ( ] ® [ ] [ ] [ ] [ ]
— o~ o ~ w o N~ o
2| |
EOC ©S DN  SCLK DOUT DGO DiGt 5 l U8
[CJ $
GLED
B 7a. MAX1499 TFAEBREFEE (E2 2 1)
N
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10 yine
! i
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o103 N330N M|%N
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4935 Co—114 I—J393s
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MAX 1499 FE{EHR/MAX1499 1 {d & 4%

B m @ i
. [ ] [ ] [ ] [ ] [ ] .
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DGND ® * *lle ° eeccccccoe
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om | (I e eE ypEeem Jmeen’ jineen Ju1oI00-| 0000060606000
oo .|:|_U2_ 371 ‘3771 ‘e 3 391 ecccccccoe
oo =[|=JU1 ° eeecccccoe
oo =l_|= ° ° XXX XXXXXX)
'YX [ ] * e ©000cocooo
oo colmm|8'3 |mm[C1 "o ° XXX X XXXXX)
oo ° U8 ° XX X XXX
- [ X ) Sl ® . L VLED P3 mel L e0000000O00
Y R X - XXX XXXXX)
g oo | * U3 o * 0eccccenm @ eecccccoce
z oo g = 1 eeecccccoe
o ee o VT ""’ ecccccccoe
A (X = = XXX XX XN XX
oo = = R7R4R3R5R6 XX X XXX
) = = XXX XXXXX)
o0 ° ~ 1 [
oo =
[ X J i ° [ ] c12 E”E”El ElElCQ 1 TP?2
°e | ® P& Se
TP1_ Izl
4039
Ju2
7 RBR 11 CLK
JUuS .rn m@ R10
Cé
HG 06/04 @ s 2 <. Ju4
REV-B @ @ -
MADE IN THE USA  RpF— ' REF+ AIN+ AIN- Vi i/V1
1-408-737-7600 WWW.MAXIM-IC.COM
MAX1499 EVALUATION KIT

B 8. MAX 1499 PFAg Hie T AT B 16 —— JC I8
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‘ P 00000 09000 0VO0RO OVORO OV ‘
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M

B 10. MAX 1499 PFA5 R PC AT —— R #2210
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MAX 1499 FE{EHR/MAX1499 1E{f & 4%

// 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

/1'12/04/2003: 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 MAX 1499 dependent on external SPI_Interface()
/1 08/13/2003: preliminary draft of reusable code

/

#ifndef drv1499H
#define drv1499H
/1

/1

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

n

/* SPI interface:

o byte_count = transfer length

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

3 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:

wok byte_count = transfer length

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

*E 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
/] Detine the bits in the COMMS register.
// 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 0x0RA
#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
1/

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

1/

// Define the bits in the CONTROL register.

// SPI_ADC EXTCLK INTREF DPON DPSET2 DPSET! 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 DP30ON 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 Bl
//C1 A1 G1 DI F1 E1 DP10
o
#define MAX1499 LED SEG1_Al 0x8000
#define MAX1499 LED SEG1 Gl 0x4000
#define MAX1499 LED_SEG1_D1 0x2000
#define MAX1499 LED SEGl F1 0x1000
#define MAX1499 LED SEGl _E1 0x0800
#define MAX1499 LED_SEG1 DP2 0x0400
#define MAX1499 LED_SEG1_BO 0x0100
#define MAX1499 LED_SEG1_CO 0x0080
#define MAX1499 LED SEGl A0 0x0040
#define MAX1499 LED_SEG1_GO 0x0020
#define MAX1499 LED SEGI1 DO 0x0010
#define MAX1499 LED_SEG1_FO 0x0008
#define MAX1499 LED SEGl EO 0x0004
#define MAX1499 LED SEGl_DP1 0x0002
/1
// Define the bits in the LED SEGMENT 2 register.
// FA E4 DP4 G4 B3 C3 A3 G3
//D3F3E3DP30B2C20
o
#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
Y1 (F422)
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#define MAX1499 LED SEG2_DP3 0x0010
#define MAX1499 LED SEG2 Bl 0x0004
#define MAX1499 LED SEG2_Cl 0x0002

/1
// Define the bits in the LED SEGMENT 3 register.

//00BC5 B4 C4 A4 G4 D4

n

#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

Vi
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
VA

double vref;

/1
// Status Register

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

/A

bool Read STATUS(void);

11
// 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) ;

11
/] Data Registers

int ADC_RESULT1;

unsigned int ADC_RESULTZ2;

1

bool Read ADC_RESULTI1 (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) ;

/1
// 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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I/
// Other registers, having 8 bit data format
bool Write 8bit_reg(int reg, int data);
int Read_8bit_reg(int req);

/1
#fendif
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/1 Drv1499.cpp

11 MAX1499-specific driver.

// mku 09/15/2003

// (C) 2003 Maxim Integrated Products
// For use with Borland C++ Builder 3.0
11
// Revision history:

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

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

#include "drv1499.h"

/1
MAX1499: :MAX1499 (void)
{
vref = 2.048;
extended_resolution = false;
}
/1
bool MAX1499::Read_ STATUS (void)
{

const unsigned __ int8 mosi[] =
(unsigned __ int8) (MAX1499 COMMS_START |
MAX1499_COMMS_RW_READ | MAX1499 COMMS_RS_STATUS),
(unsigned __ int8) (0xFF)

Y
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;

}
/1

bool MAX1499::Write CONTROL(int data)
{

data = data & OxFFFF; // validate the data
const unsigned __ int8 mosi[] = {
(unsigned __ int8) (MAX1499_COMMS_START |
MAX1499_COMMS_RW_WRITE | MAX1499 COMMS_RS_CONTROL),
(unsigned __ int8) ( (data >> 8) & O0xFF),
(unsigned _ int8) ( data & OxFF)

Y

unsigned _ int8 miso_buf[sizeof (mosi)];

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

/I 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) (OxFF),
(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; /I remember the value we just wrote
}
return result;
}
/1
bool MAX1499::Read ADC_RESULTI (void)
{
const unsigned _ int8 mosi[] = {
HFE2(F421)
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(unsigned __ int8) (MAX1499_ COMMS_START |
MAX1499 COMMS RW READ | MAX1499 COMMS RS_ADC_RESULTL),

(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[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) (OxFF)

Y
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;

}
/1

long MAX1499::Read_ DATA (void)

// Read the DATA register
const unsigned __ int8 mosi[] = {
(unsigned __ int8) (MAX1499_ COMMS_START |
MAX1499 COMMS RW READ | MAX1499 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[1l] * 0x100L) + miso_buf[2];
if (data >= 32768) {
data -= 65536;
}
DATA_REG = data; // remember the value we just received
if (extended resolution) {
// 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_RESULTZ2;
double data 16 = data 24 / 256.0;
if (data 16 >= 32768) {
data_16 = data_16 - 65536;
}
DATA REG = data 24;

{
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}
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;
}
}
11
bool MAX1499::Write 2s complement (int reg, int data)
{
/] 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 | reg),
(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 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 | reg),
(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;
}
1/
bool MAX1499::Write 8bit_reg(int reg, int data)
{
// ' 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 | reg),
(unsigned __ int8) (data & OxFF)
}i
unsigned _ int8 miso_buf[sizeof (mosi)];
bool result = SPI_Transfer(sizeof(mosi), mosi, miso_buf) ;
return result;
}
1/
int MAX1499::Read 8bit_reg(int reg)
{
// Read one of the 8 bit registers
reg = (reg & MAX1499 COMMS RS _MASK) ;
YF2(#£423)
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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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