19-3400; Rev 0; 8/04

N AXIW

MAX1499 87t 2/MAX1499 7t AlAH

HELY

MAX1499 E7t A|AHEL (EV AAENZ MAX1499 EIt 2l
(EV kit)2t Maxim 68HC16MODULE-DIP OI0| 22 ZHEE
(uC) E=2 T ECH MAX1499= LED ClAE2| 0] =2t
Ol 7t /= MHH, 450 X|E OtFE-CIX|E ZAHE
(ADC)OICt, It AT EY 0= Windows® 95/98/2000/XP
Ol A AMEEB 2 MAX14992] 7|52 Mlol7| st Ha|st
AL XL QIE{H| 0| AT M EICEH

PCE ALE5I0 MAX14990E SEXCE HItot ™ 2AH Gt
EV AlAE (MAX1499EVC16)S =2otH ECh o|H
Maxim EV AlAEIT A 68HC16MODULE S O|0| <0f
gH7{LL CHE pC 7|8 A|ARIOAM 2E AHE S 0| EV 2
(MAX1499EVKIT)2 FZ8tCt.

O] AJAERI2 ESH MAX1498ECJE HIIE 4 UCt B2
MEZ F5ta{H 220 2ot XtMISt L2 5t=¢)of
ME &53 xR}
MAX1499 SEIE EV A
MAX1499 EV Z2 &322 MAX1499 HIIE et S =
PCB 20|02 XMSSiCt 0] U2 HES S22 2I6H 6f
o XMEst M5t QeI 0| AE|0{0F StCt, 6V~26VDCE
HAstD TB1 =2 Xt HXIE 2lEHsict (a8 7 &X)
Eto|Y @ FAIE 2 MAX1499 Cl|O|El A|EE FtZ=Strt
MAX1499 EV A|A &

MAX1499 EV AABRIZ AMZXH7F ME = 7VDC~20VDC
Mooz Sxisict @I AT EQY 0= PCOIA Windows
95/98/2000/XP Ol A H&liz|n HAFECQ 2E EM ZEE
S5l EV AlA"”I 220 QIEHHO|A=CH MY 2 SX

Xlzle 2 AetES AESICH

HESE
+ YSEPCB HOIOIR
o 2AHS T AAH-
o Halst 2 HE HAE HQIE
¢ HOIE 2Z AZEZ0f
o AHSH ZE R AZFE HE
FEYH
PART TEMP RANGE INTERFACE TYPE
MAX1499EVKIT 0°Cto +70°C  User supplied
MAX1499EVC16 0°C to +70°C  Windows software
BT MAX1499 Bt AL E Q| 0f= 2HH BH ZIFAIA B MAX1499EVC16
(68HC16MODULE-DIP =2 & ZF MAX1499EVKIT O] 2= A 5t &) 1f 8t
ArZ5l=5 A E[UC MAX1499 B7F L ZE OIS ALE561X] 22
B2, MAX1499EVKIT B2 == ¢ &0l 2 = XA B 72 2/0] 7}53tCF
MAX1499EVC16 Al A &
CEEH
PART QTY DESCRIPTION
MAX1499EVKIT 1 | MAX1499 EV kit

68HC16MODULE-DIP 1

68HC16 uC module

TDK C3225X7R1C106M
Taiyo Yuden LMK325BJ106MN

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

TDK C1608X7R1C104K

Taiyo Yuden EMK107BJ104MA

C3, C4, C5,
C7-C10,C12

Windows= Microsoft Corp. 2l &S &0/},

MAXIMN

MAX1499EV X P& S8
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 C3216X7R1CA475K
C1,C2, C11 5 | capacitors (1210) OLK 1 | 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

Maxim Integrated Products 1

714 EHE ¥ F£2 F B = Maxim/Dallas Direct! 1-888-629-4642 2 F12I5tA| 7{Lt Maxim E/AIO|EE 2HZ 5/

FEML. korea.maxim-ic.com
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MAX1499EV A P& =5

A=)
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
U5 1 MAXB062AEUR-T, FZFY
— 1 PC board, MAX1499 EV kit
— 13 | Shunts
2 AEIE
Z2 2

AIESHZ| Mol ChS &d| 7 2 st

e MAX1499EVC16 (MAX1499EVKIT EE % 68HC16

MODULE-DIP & &f)

e DC ™H, +7VDC~+20VDC / 0.5A
o ME 7tset XA (COM) ZETL U= Windows 95/98/

2000/XP AHEl

e 9Hl /O EF AOI=

JU9

eSS

HAE EHif

| 2t E w7t X| M2 HKX| L5 SiCt
us

ot gut0-Jut4ol MEJF EX[E 0 U
Y=o UA=X| =feletct & 29 Ho g’g;

MAX1499 EV A 2| 40E & HE 68HC16MODULE-
DIP 252 40E HYE R XF0 EES ZHAFEA
HABIC sfiCiet HAHEHE HHA| =ECh & EE=

MZ T&Ho} St

+7VDC~+20VDC ©&S uC 2
et 2/2Z AL{X| FHofl $|X|
AL O] EAIE 24
%uawxmﬂiewﬁue
0=|7=lo|-|:_|» 9u.| IIE1 IEE A|-
= Alo|22 A

A=X| Bt0|5tC}

INSTALL.EXE Z2MZ C|AF 0 HHSIH HF

St FYUSHA A
EEW 25l 71'-1!E1% ArEe 42,
o E7 25T E
(CTS, DSR, DCD)S X zisto] M&tst

EVIAZEQHE 2

0>

F

m

PAESPNEIE=
uC 20

Rl

ro

o T

ol
|_o

ﬂ]|0 |'0II
Jor T ﬂﬂl'l

g
rlr >
2= oM 1ir
1 0B oo -
H=
on Tx ©
= ogr 10

Y G

N olr

In}
0z
e

BO o
HnroEWE 2

H:I
[m o
N

A
o
2

Bt AZEQOE dX|eiCt Z2 O IUS0| =At
&[31 Windows Al O 0ff OFO| 2 0] BtS 0 ZICt,

MY #HrCt

A% o0l M Oto| 2

NESisl=g

D22 ALEXOA pC 2=
HAEE X|AISICH sw12
ZEE MEiStT Solg FEIstot EJE-:*#

=2
ON ®IXIZ

ATZEYNHE DER C}RE =S}

FE S

TS
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
& 47 2E HE 0|8 o= MAX1499E AFE S2/S e &Cf,

MAXIMN
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9) AIN+2t AIN- AtO[Ol -2v~+2v HP{ol &=
= 3tct stoof LIEH LIS &Holsto)
10) EHx|o| QHZE 2HH view M50 M GraphE
=asict,
LAZEZo ME 4F
X

"It AZEQ 02 Measurement B2 CIX[E MY
(DVI\/I)°| SEZ AT HEfHIE= = ':* oF 13 EE"ZP
Data 2} Ef HIE7P 10|™ ADC &zt E1IIIAE17 Hsl
Analog Input Code =X HA|EICE MAX1499+= EEPJ KEA|
LED CIAZ0|0 = AIHE HEAISICH

Ol EV 22 &5t pymO| OtLICH FIt e =2 L ES
327t Hed 4 ot

Measurement 20| 432 [[HUHZf A I E Q0= spifade
3 seg_sel X O] HIEJ} Ot2] AHEX] EUS E2 0|E
MO HEE 022 A7tz A=EtCt

Az e
it AZEY 2| A|A”OM 2AHE= R 7L
Lt 7|52 TRttt Math B0l 2detEH AT EQ 0=
spifadc M|0f HE7} 0|0] 20 UX| S E=2 0=
Mol HHEES H¥sta{l AEeitt AZE $JI01'— EBt

seg_sel M0 HEZ} o|o] AHAEX| LAUS B 0| MO
HEE 02 = AJsta{d A|=StCt,
Measurement == Math 20| 243t=0{ U1 spifade

Mo BIETL 12 AFE UAs 82, 7t 2TEL 0=
HA|SH7| Fol ADC ﬁﬂf% OJEHEIEGPO# MZ2 LED
CIAZH 0| gts Adtetct e Zutes iH'—* 0 HlolEl=

JfoE #A|EH, #eiel ADC ZitE AH'E 1 HIOo|EZ2 M
A EA|ECH
Type K Thermocouple 7152 Z&st 'd Heh A2 &
MEEIN K & MEHES EFE Seebeck MYS MM
252 t”ﬂ*"* 4 QAUCH a0 A% 2302 & HE 2=t
+23°C Y S LIEtHLE

Hlof 2 x]AE]

Control Register B2 ZE X0 2| X|AF HIEo| st
MWMAE HMBetCH sliiEd S HXE =8 28 o2
writeE 22/ 8fC}

M2t 2| X|AE], ADC 2Z 4 ADC Z 2},

LED C/AZ2o] ¥ Z[CHzt

Results, Displays, Limits &= 22| &= O|0|E XA

B0l CHSt HMAE XMIEHCH 27| FE 2l|X|AEQ!I ADC

RESULT1, ADC RESULT2 2 PEAK RESULTE X|2|st 2+
g X| A B0l read HE 1t write HHE0] QUCH

MAXIM

ADC RESULT1 == ADC RESULT2 | X|AHE ¢loH™
seg_sel M0 2| X|AE MYt A2glo] LED Cl|AZ2 0|7t
s 2 o o|EELCE

ADC OFFSET & X|AE{0| A™ off-set_call M0 2| X|AE]

At A2tei0] ADC RESULT1Z ADC RESULT2O0]
ggko| o| I,

LED MZHE 2| X|AE
LED Segments B0l A= AL X7t JHE LED MOIHEE
A2 S5t 711 & & UCt
LED Segments ®0| 243t/ H AZEQ|0{= seg_sel
Mof H|EZt olo] AFE0] UX| S B2 Ol MO HEE
12 ME35 T A|Z 5t

Write LED Text HE2 HIAE EXIE S 2 7HIHE

SAt2 HSS O+, B IEE LED ClAZ3 ol 7|2
sict,

2=
o AZEY ol HO|HE Jajm2 BASts £ X

Z40| At zZ HlolH I2HEZ= View EHI'—E A EHSE
CH2 Graph £ MEst0 HA|ECE OB = A2t =M ER,
SIAEOHM ER Ex= EA XXHEHE 5 5 UCH e
HAIS| Z7|2t EtO|Y S A0St H, 0|2l 2 =22 Collect
Samples HES %é.' St MEZ8 =
MEZE Ho|EHz S0t E= MR 7
11’85' o= ULt °o” HSet M &l
g 02 Al 16HIE ADC ”I’-P CIO|E{E &Rt o
I1E|7f °|01|0|':'EI df M 12 LED ClA

EXRCH & =7t Qlolol=E 8%, AME 2= #
20H|IE ADC Zt HI0|EE EX St

- O
et F2 @ot e dHs| Mol SEM HAEES sk
ArEELt 0| 2 14 E0| ofL{Ct

StE#of HEMY
HAE QI MAX1499 AXt (U1)2 S8 LED CIAE2 0]
EErOIHM A= M™H 4 5C00X|E ADCOICtH MAX6062
(Us)y= & HEE 2048V 7|& TS MSstct O 79
MAX1499 EV 2 3 2=t MAX1499 HIO|E AEE &=
StCt
EV Z2 MAX1659 I ™ F 5v M 2|=Z2l0lH (U2)2t 3V
2 ANES XI‘;JoUI st ' 219 MAX1840/MAX 1841 2|
HEZH (U3 R U4)E Stet

1
9|
o

usw

] l[&
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H

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%(x-?)_(%x}
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
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¥2 ool ® ¥ 3 SEEUEHolAH IS
JUMPER Pg:IL'JrT-OrN FUNCTION U1 PIN MAX1499 FUNCTION | MAX1498 FUNCTION
8 CLK INTREF
Closed* | LED displays are powered by U2. 9 EOC RANGE
JU1 Open VLED must be supplied by an 10 CS DPSETH
P external power source. 11 DIN DPSET2
JU2 Closed* | VDISP = GND. 12 SCLK PEAK
Open Apply VDISP voltage at VDISP pad. 13 DOUT HOLD
. | Banana jack AIN+ connects to AIN+ 30 LOWBATT DPON
Closed . .
U3 input pin. =
Open Insert custom filtering between JU3 MAX149_8 gt
pe pins 1 and 2. MAX1499EVKIT2 MAX1498 2| S& & SZh2 X|5HK| 2t
OIE{H|O|A T} G 7| U2 I ATDEQ = Al2&t
. | Banana jack AIN- connects to AIN- UC A O] t | HH=ol t 0= A8
Closed* | . QALY
input pin.
oA Insert custom filtering between JU4 MAX1498 = MAX- 99%' =S HITOICE MAX1498/MAX1499
Open | g CIOlE) AIES &ZSHE MAX1498ECJ O 22 MBS
pins 1 and 2. o =5HC}
Closed” | REF- = GND e
Jus o REF tbl Sed b 1) MAX1499EVKIT 2 68HC16MODULE 2t & 2| =[0{0F STt
pen - must be provided by user. x .
ME 0| E2| & AEH O A = 2 WA Et
1UB Closed* | REF+ = 2.048V from U5, MAX6062. 2) lg L SEROf _I-Io:JlE Mﬁf1498 A g
= C| X 248
Open REF+ must be provided by user. 8) TB1 &= THAI0 DC MES A E_‘—Er' .
U7 Closed” | REF+ is bypassed by C6. 4) ’S;JFEH:“J- LED CIAZ2]0l= £F HI0|EIE HEAl}
Open C6 is disconnected. AIZBHCt
5 olkd 1@ = [l 3
Closed* | GLED return current flows to DVpp. LAJTt SEOMA§1 ?EFE wxstH d& W 7Isol Fatxiot,
Jus GLED return current flows to external ==
Open
power source. ac 0’[
Us blanked. Zi0|ch, 22 o EV A AZEY00IA ABEE 7152
LED_EN = high; LED displays are HoECh
Open
enabled.
JU10- 1-2* Display color = red.
Jui4 2-3 Display color = green.

MAXIM
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File Options

[T Hald mode

Analog Input Code

Yiew Help

ﬂ MAX1499 Evaluation Software -

1.269600V

Collect Samples | [ Read Status W) Fiead ADC Result

[T Peak Detect mode

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,

1269.6188

rReference Input

REF wvaltage: IE.D#EI

[T Use Internal 2.048% reference

alM Range—) rDecimal Point——— rPower——— m5tatu
{18888 & On _ __ i
® s O andog ot | | I -
{7 -188.88 o
Reset ¢ -1.8888 > Off
Low-Level Data
Commatid reading...
DM 1110 1000 1111 1111
DouT 0011 aooo

ADC_RESULTZ

281, MAX1499 B 7} £ X E 2 0 — Measurement £

MAXIMN
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File Options

ﬂ MAX1499 Evaluation Software -

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
#IN Range Linearl E!ua-:lraticl Cubic I Exponential 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

@+ 13888 Coefficients:

8888

) 13898 all |-anun al |434 a? |D a3 |

1,980

Low-Level Data
Command LED_DATA,
DM 1001 o010 o000 o100 0100 1100
DouT HuHE HEgH HuHS HEdg

don't care

TE 2 MAX1499 B2t L ZER]0f — ath B

MAXIN

Shice
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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

223 MAX1499 B 7F L Z E 2|01 Control Register €1

8 MAXIMN
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m MAX1499 Evaluation Software -

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

ADC RESLLT 1 |1EEEIE.E13

Read LED DATA {1100 Wiite
Read PEAK RESULT |0
Read ADCRESULT 2 |208

Low-Level Data

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

&DC_RESULTZ

224 MAX1499 B 7F 4 X E 20— Results, Display, Limits €1

MAXIN 9

Shice
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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

285 MAX1499 B 7F £ Z E 2|01 — | FD Segments Ef

10 MAXIMN
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Eﬂeal Time Data - EEI

File Options Length

|[«]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]

I8 6 MAX1499 7t LA ZE Q0] — 12X

MAXIM

11
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LOWBATT

8 @ 2
R12 =
. 100k DVOD o

133k 1% VLED
1% (L“
R2 g
BANANA 100k _T_ !
c6 12.048V 1% L SEGDP SEGG  SDGF
4.7uF —':/\/\/\/_0 —
_L_| REF:  BANANA
= | P4
w7 aus
o9 Ln" <r" mﬂ (\4” v_“
0—|
c0
DGND 0.1uF
0| o] | o »]
E & & 8 & 8
AN RS g <& B 4 g = |2 —
AN+ (o SHORT g5 - . <] SEGE
BANANA Yo AN\
- ko secp {3 o <]SEGD
SHORT s o5
JU4
BANANA o — AN/ * T_T- AIN- SE6C 22 . -
i w @]
" i o 4 ut seap |2 . -
R1 ; * ° al ISET MAXIM . < stG
Ak ) 1 5 5 MAX1499 "
AL R 6D SEGA . <] s
= PO e = o ] Y
19
|—T DIG4 . <_1DIG4
DVpp — 5
01uF
4 ‘e 2 oo bic3 [8 . <063
Y?‘cg 17
CLK1 8 0.1uF 8 DiG2 oo
BNC (o 9 L CLK _ ~ 5 IS — = e
? l g © 2 38 8 & & 2
a2 of 0] n] w2 w] u] 1] 16
v_” Nﬂ mﬂ v" Lnﬂ 00 ’\0 mﬂ
2| |
EOC ©S DIN  SCLK DOUT DIGO  DIGT 5 l U8
@ é
GLED
2! 7. MAX1499 EV 2l BI2 = (A E 1/2)
Vg
12 M AXI/
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Z7HLh : MAX1498/MAX1499
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+2 SV
MAX

. 81| W o ....: ....: .....: ....: 00000
(+) (=) pigs e o o
DGND [ ] [ ] [ ] ® [ ]
21 A - imoocooeo| mOoOOO  mOOGOOO mOOGOOS ImOOGOO
clf
om U2 JU14I0 . lI JU13I0 ou’ JU12|. ) lI Ju11l° ) lI PRoee lI
oo i 321 321 321 321
oo :D: JU1 . o
o0 = e °
oo [m ] % .
'YX colmml8'3 |mm(C1 "o °
oo =z © * U8 o
2 g " e VLED P3
3 :: ® U3.. o ® @D eecococoonm GLED
> == 1 (]
- b =5 ° o o0 o
S oo U1 I
m [ X ] = E
.e = |E R7R4R3R5R6
oo ° 5 " N
[ N ]
) 1
o0 ° [ J C12 E EECQ TP2
(X)) ) TP4 '&@4 & e
°° m— H
4039
Ju2
R8 R CLK
JU5 .m .m R10
c6
Ju3 =@ - JU4
oo g : @%l y :
MADE IN THE USA  Ref— ©® REF+ AIN+ AIN— VI

Do X X NN XN N N X J
00000O0OGCOOO

I
L
Ay

28 MAX1499 EV A 2 E HiX| 710 = —

14

MAXIMN




MAX1499 87t 2/MAX1499 7t AlAH

o000 0g0a0e oVORO oVOs0 OV ‘

P N

33

29 MAX1499 EV A PcB 2f0]0tR — BE &

MAXIM

667 IXVIN/86Y IXVIN - 1 Icfz



7t the : MAX1498/MAX1499

MAX1499 87t 2/MAX1499 &7t AIAH

e

& 10 MAX1499 EV X PCB 2Hl0/0tR — EH &

MAXIMN




MAX1499 87t 2/MAX1499 7t AlAH

// 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

MAXIM
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#define MAX1499_STATUS_POL_MASK
#define MAX1499_STATUS_POL_POSITIVE
#define MAX1499_STATUS_POL_NEGATIVE
#define MAX1499 STATUS OVER_RANGE
#define MAX1499_ STATUS_UNDER_RANGE
#define MAX1499_ STATUS_LOW_BATTERY
#define MAX1499_ STATUS_DATA READY

/1

0x80
0x00
0x80
0x40
0x20
0x10
0x08

// Define the bits in the CONTROL register.

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

/1

o

/1

4

*/

#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 /*
#define MAX1499 CONTROL_DP20N 0x1800 /*
#define MAX1499 CONTROL_DP30ON 0x1400 /*
#define MAX1499 CONTROL DP4ON 0x1C00 /*
#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

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

/I A2 G2 D2 F2 E2 DP2 0 B1

//C1 A1 G1D1F1E1DP10

#define MAX1499 LED SEGL Al 0x8000
#define MAX1499 LED_SEG1_G1 0x4000
#define MAX1499 LED SEG1 D1 0x2000
#define MAX1499 LED SEGl F1 0x1000
#define MAX1499 LED SEGl El 0x0800
#define MAX1499 LED SEGl DP2 0x0400
#define MAX1499 LED SEGl B0 0x0100
#define MAX1499 LED SEG1_CO 0x0080
#define MAX1499 LED SEGL A0 0x0040
#define MAX1499 LED_SEG1_GO 0x0020
#define MAX1499 LED SEGL_DO 0x0010
#define MAX1499 LED SEGl_FO 0x0008
#define MAX1499 LED SEGl EO 0x0004
#define MAX1499 LED_SEG1_DP1 0x0002
/I Define the bits in the LED SEGMENT 2 register.

// FAE4 DP4 G4 B3 C3 A3 G3

//D3F3E3DP30B2C20

#define MAX1499 LED SEG2_F3 0x8000
#define MAX1499 LED_SEG2_E3 0x4000
#define MAX1499 LED SEG2 DP4 0x2000
#define MAX1499 LED SEG2 MINUS 0x1000 /*
#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

PD_ANA

-1888.8 */
-188.88 */
-18.888 */
-1.8888 */

TODO :

is this documented? minus sign
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#define MAX1499 LED SEG2_DP3 0x0010
#define MAX1499 LED SEG2 Bl 0x0004
#define MAX1499 LED SEG2 Cl 0%0002
11

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

/10 0BC5 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

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);

S22 1(ME 34)
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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);

S22 1(ME 4/4)
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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)
}i
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;

}
/!
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;

}
/1
bool MAX1499::Read ADC_RESULTI (void)
{

const unsigned __ int8 mosi[] = {

S22 2(AME 1/4)
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(unsigned __ int8) (MAX1499 COMMS_START |

MAX1499 COMMS_RW_READ | MAX14997COMM87R57ADC7RESULT1),
(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;

{
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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)
{

/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;

/1
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;

S5 2(AE 44)
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