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Design of Sixteen-channel Humidity Measuring Circuit Based on ADG1607
LU Xueqin, AO Zhenlang, HUANG Hongzhi

(Guangdong Meteorological Observation and Data Center, Guangzhou 510080, China)

Abstract: In order to solve the problem of system error consistency for each channel of multi-channel humidity measurement and
to simplify the ADC circuit, two ADG1607 electronic analog switches and one AD7792 digital-to-analog converter (DAC) are used to
form the signal measurement circuit, and the analog switch array is controlled by MCU to switch the signals, so the collection of six-
teen-channel humidity analog signals is realized. According to the preset sequence in time, the analog signals are converted into the
digital signals by the electronic analog switches and DAC, the channel switching needs the stable time, and the empirical value is se-
lected byl0 ms. The appropriate resistance and capacitance of the input circuit are added to form the RC filter circuit, and eliminate
some burr interference caused by the switch-switching, and the correct discharge circuit is introduced to prevent the charge accumula-
tion from affecting the measurement accuracy. By the circuit test, the results show that the maximum error of each channel reaches
by 0.17%, the relative error by 0. 003, the average absolute deviation by 0. 002 475, and the standard deviation by 0. 095. The ana-
log electronic switch of the circuit can well meet the necessity of frequently switching, and can satisfy the requirements of humidity
measurement accuracy for meteorological observation equipment.
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# include "stm32{2xx_gpio. h"

# include "stm32f2xx_rcc. h"

#include "ADC. h"

A AD7792 Z R, AR SN LR, SR
A B A E R AR, Rl B 7 24T N 38 & A5 RS
PR R 2 B R A A R . XA R X AD7792 %)
WRALTERUG . AD IS A S WFEBSE AL, 5 A i 2R R 35 4
A . WG BRI

D SBEE, 00101 0 00— 0x28 HEF —45
10 #4745, 10 a7 4% (8 LAl Af 5. 0000 00 11—
0x03 L THIESE IOUTL, 1 mA,

2) JAEHAFE: 00010 0 00——0x10 P F—HHH
BAAR, REFAHS (16 fnfEEn5): 00010011000
10000 0x1310 fi i i FE % 2 #5485 T 4% P A 17 o 0
PAMPERE 0, B AR =8, WEPRAME A ME R R, M A 2 o
S 1 (AN+F1AN—),

3) MEFFAFE: 000010 00——0x08 P F— 4 HHi
KA, BAAFER (16 Al E) . 100 00000 00 00
0101——0x8005 P 5 & i X #E, N HSHT 4 64 kHz R ik
CLK B, #4833 # 3 50 Hz,

4) JEfEFAFAA: 00001 000——0x08 T — 5
KA, BRFAEH (16 Al 5) . 101 00000 00 00
0101——0xA005 N &S 2] EER i, P EB BT #h 64 kHz AR i%
CLK B, #4835 # 3 50 Hz,

5) GBI AAERE: 00001 0 00——0x08 P T — B H
KXarfrae, BAFHAH (16 A EERTE) . 110 00000 00 00
0101——0xC005 F 45 & i & i, P H I b 64 kHz K%
CLK B, #4855 %2 50 Hz,

6) JEIZAAFERE: 00001 0 00——0x08 P F — L E
KA. AL (16 fznfiEn5) . 111 00000 00 00
0101——0xE005 Z Gt ik %) FE B ofi, P #F A4 64 kHz K%
CLK G, #5455 # % 50 Hz,

7) AR 00001 0 00——0x08 P T — 455 i
KA, AN (16 Auf a5 ). 000 00000 00 00
0101——0x0005 % £ % #e 55 0. Py &6 B 4 64 kHz A 3%
CLK B4, #4875 # 3 50 Hz,

8) JEAZHAEEE: 010110 00— 0x58 W T — %%k
oA, A& S g .

AD7792 FRLPIEEHE TESE S, HEETRESED
RTCEZE . R TR R W, B 061 2Z i 5 B0 2 45 1
PR, WL HRE DIN S, 293 32 AL Bt g A, 3
{5 FUE ATk A2 B BRIAE R . B0 G 46 vl B 400 2 AL B A T

void My_InitADC(void)

{unsigned char i;

CurrentGain=GAIN_1; CurrentChanneel=CHANNELI;

ADC_CLKI ; Delay_1us(10) ; ADC_DINT;

//F—A7 58 & AL AD7792 Ay {5 1 B ERR 2

for(i=0;1<32;i+ +) {ADC_CLKO; Delay_1us(10); ADC_
CLKI1;Delay_1us(10);}

WriteToReg ADC(0x28); // ## F—#5 10 24 fF 4

WriteToReg_ ADC(0x03); // Wi ¥4 2 IOUTL, 1 mA

Delay 1 ms(1);

WriteToReg_ ADC(0x10); // 4% F — % H R & T34 .

WriteToReg ADC(0x13); // Ox13 i B WL E & A g 25 FH . 25
925 T R VAL S B PEARE U 3 25 =8,

WriteToReg ADC(0x10) 5 //10 PRI b R L % A 2% vh 2%
iE 1(AN+H AN—)
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Delay_1 ms(1);
WriteToReg_ ADC(0x08) 5 // 4% F —# B A 7ERT .
WriteToReg_ ADC(0x80); // W H#BZE i, N RS £ 64 kHz
Ak CLK 5] 5% 45 508 4 50 He
WriteToReg_ ADC(0x05) ;
Delay_1 ms(50);// X% TH# e F 2y 50 Hz SR, B AMER & L
JG WA R 2 A B4 A, BIJE 40 ms DL B
WriteToReg_ADC(0x08) ; // 8 T — L5 R F 74
WriteToReg_ ADC(0xA0); // PN B 2 B A% o » o4 35 B 4 64
kHz AN j% CLK 51 A, e 46 587 3 42 50 Hz
WriteToReg_ ADC(0x05) ;
Delay_1 ms(50) ;// X% THe e F 2 50 Hz SR, B A HER & LA
WhAFIE IS 2 A 40 5 3B L B2 40 ms DA B
WriteToReg_ ADC(0x08) ; // 4% F — SR 1785
WriteToReg_ ADC (0x00) 5 // % &5 6 e B30, 4 38 1 # 64
kHz, H A% CLK 5| 4, % 6 585 4 50 Hz
WriteToReg_ ADC(0x05) ;
Delay_1 ms(1);
}
T I 42 1 490 AR 2 0P U e A UL T SR Ik A R
%JEL» S I R, TR R TT R U S B T AR
E I IB) A RE AR R H. 6 U B A Al . 48 00 0 M 2 20
~50 ms,
AR R 58 B AT A7 A S SRR
unsigned int WriteToReg_ ADC(unsigned int byteword)
{
unsigned int AD16bit, Token;
unsigned char i;
ADC_DINT;
ADC_CLK1; Delay 1us(10); // begin
Token=0x80; ADI16bit=byteword;
for(i=0;1<<8;i++)
{if(AD16bit & Token) ADC_DINI;
else ADC_DINO;
ADC_CLKO;Delay_1us(10);
ADC_CLK1;Delay 1us(10);
Token=Token™>>1;
y
ADC_CLK1; ADC_DINT; // end
return( TRUE) ;
}
AN 9 i e S5 AT A A
unsigned int ReadFormReg_ADC(unsigned char nByte)
{
unsigned int AD16bit;

// input data bit

unsigned char i,j;
ADC_DINT;

ADC_CLK1; // begin
AD16bit=0x00;

for(;=0; j<<nByte; j++)
{for(i=0;1<8;i++)

{ADC_CLKO;Delay_1us(10);

ADI16bit=ADI16bit<<1;

ifCADC _DOUT = = 1) ADI16bit = ADI6bit | 0x01;// input
data bit

ADC_CLK1;

}

}

ADC_CLK1; //end

ADC_DINT;

return( AD16bit) ;

}

SR AE ST E UG . AD B & (09 B0 st ol LLIE %
BEHCH ok, R E R 16 AR R

unsigned int Read ADC_16BitValue(unsigned char channel)

{

unsigned int AD16bit;

Delay _1us(10);

unsigned char i,status;
ADC_DINT1;

ADC_CLK1; Delay_1us(10);
WriteToReg ADC(0x40); //
status= ReadFormReg_ ADC(1) ;
while((status&.0x80) =

//begin
T — L RS F A 00

=0x80)//wait for the end of convertion
by polling the status register RDY bit

{ /) %6 15 e 40 58 A

WriteToReg_ ADC(0x40) ;

status= ReadFormReg_ ADC(1) ;

}

WriteToReg_ ADC(0x58); //#E#F — L LA B fE 4% » B2 2
GIELBER €

ADI16bit=0x00;

for(i=0;1<<16;i++)

{ADI16bit=ADI16bit<C<1;
ADC_CLKO;Delay_1us(10);
if(ADC_DOUT==1)
AD16bit=AD16bit|0x01; // input data bit
ADC_CLK1 ;Delay 1us(10);
}
ADC_CLKI1; ADC_DINI;
return( AD16bit) ;
}
3 K EE e
B B 0 L 28 1) T 9 L
TR B C R R AR R R R A . R AR AR
AR S W R A O H T R S AR A e
ARAY L VRERER IR TONE DI S I 1 S N DS VI
HEA AD s, BN AD #4204 58 m i
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% 63 BEF. % BT ADGI607 7538 38 3 2 I 4 v B st © 99
T8 2 P JBE ) fj A6 43 B = 100/655 35=0.001 5, 1 ik MR T ATPAA . S5 A 0. 100 013 V HLFE A f5 . AR

B OAD 335, BRI 0~ 1 VAR R A A BE 0%
~100% 7% 76 AD ¥ ¥ 3% 19 & oF X B, 2 0 A R
0.01 VARZEAXIRE 1%, Ry R W, #H 0.100 V Al
0. 800 V 43 H4L 2 109 Fi1 80 %6 W A4~ 2 s A7 K, 58 UE
) P, S8 114 30 T — BOME AR R 22

i Fl Fluke 5720A @k BEACMEAUE AR EE 5 00, HA
TRLCE BT 2 M AR R M B B, d i AE S W8 R B A
+3.5 ppm. fiff I JF Bk 77 248 Fluke 5720A % i 3% Hz 3] & 3
iy PAOL 2 £k M 1Y 4% B i A i JH1-2 Rl JH1-3, JH2-2 Fil
JH2-3, eeeee - JH16-2 Fl JH16-3. {i 4 4~ 30 38 (1 5 A £ 5
SEA M . TER R %5 Fluke 5720A 3@ it § 48 K47 3t
Moo Bk TR 9E T AR HEAE S U 4 i g 0. 100 0 VA
0.800 0 V, BUNSUAG 4 A7 AEAE W 2 X B2k . I S o
1 GBI R B A BRI, 1 o e TS A X I R . i
S =, ZUCPIE IR, A 1R .

F 1 MBS R

WAL FRMERR | L [ B2 | 3K | Pl
sy |y | BET )y /% /% | /%

JH1 9.91 10. 00 10. 06 9.990

JH2 10. 00 10.09 10.11 | 10.067

JH3 10. 06 10.07 10.03 10. 053

JH4 10. 06 10.03 10.12 |10.070

JH5 10. 04 9.98 10.03 | 10.017

JH6 9. 85 10.07 9.99 9.970

JH7 10. 08 10.08 10. 00 10. 053

0.100 013 10.00 JHS8 10. 06 10. 04 10. 05 10. 050
JH9 9.87 10. 02 9.93 9. 940

JHI10 10. 09 10. 08 10.06 | 10.077

JHI11 10.01 10.01 9.98 10. 000

JHI12 9.97 9.95 10.03 9.983

JH13 10.07 10. 05 10.03 | 10.050

JH14 9. 86 10. 06 10. 05 9. 990

JHI15 10. 06 10. 04 10. 04 10. 047

JH16 10. 04 10. 09 10.07 10. 067

JHI1 80. 04 79.69 80.00 | 79.910

JH2 80.03 79.97 79.73 | 79.910

JH3 80.07 80. 33 80.02 | 80.140

JH4 79. 87 80. 00 80.00 | 79.957

JH5 80. 16 80.01 80. 06 80. 077

JH6 80.12 80.03 80.04 | 80.063

JH7 80.03 79.99 79.92 | 79.980

0.800 006 80. 00 JHS8 80. 05 80. 29 79.94 | 80.093

JHY 79.98 | 80.02 | 79.86 | 79.953

JH10 80. 08 80. 04 80.09 | 80.070

JHI11 80. 04 80. 04 80.05 | 80.043
JH12 79.95 79.83 79.69
JH13 80.01 79.88 79.96 | 79.950

JH14 80.04 | 79.96 79.84 | 79.947

JHI15 80. 15 80.03 80.09 | 80.090

JH16 80. 11 80. 05 80.42 | 80.193
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