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SUMMARY

Electrical function of Argos Transmitter (PTT) is analyzed and an
interface unit between the transmitter and various sensors for marine
observation is developed. The interface unit contains one serial port and 8
channel Analog-to-Digital converter and is controlled by 87C51
MICTOProCessor,

Using this interface unit, it is possible to collect data and send to PTT
from various sensors as well as some measuring system with an RS-232C
port. As the buffer size of PTT is limited to 256bits, the 87C51 is
programmed to compress data and send them to the PTT.

This unit was once used for the telemetry of weather information from
a light buoy near Socotra Rock, East China Sea. However, some trouble
in the power supply occurred and was not recognized due to the difficulty

of access in the remote sea.
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Fig. 1 General timing diagram of Argos PTT
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User dataw &]FolA Y4EHIE A&EEF FA|F
FFFEZF NO ID User data
oA71A, ZAHH BB LS T5F 48 bitsE Al2EH F71E 93 24 bits, User

data®] Zo)E TWASE NO, PTTY IZ{#HIE JeYE D2 F4 50
AT User data®] Zol& 32 =& 256 bits (4 - 32 bytes) o]t}

—_—

Gas FAZY SRZFAE AAHE FHAFAY £¥AUIZE s
FA719] A71FA YHEA AREA T FAlY AEYHHE wFofof
gk ol dARAY AFE Asted Hr7]AME 87C51 microprocessor &
o] 23tk UHF88 PTTE RS232 AX U&7 o HFE RS2IP
F12VelE 22|, Microprocessordl] €Z2o] X & 0V EE 5VE Ho 2o
o O5d Z& TRLeR 5o Q.

70" state : 0V level

”1” state : 5V level
Baudrate 1200bps

Start bit : one +5V bit

8 data bits 8 OV or +5V bhits
Stop bit : one OV bit
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Fig. 2 Connecting circuit between PTT and 87C51 microprocessor
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Sensors Scanning Unit Interface to Data logger

3010
100 ‘
TRIG MW——o0] O P1.0
GND
Wind speed —— Ch1 —O GND
Compass ——Ch2
Wind direc. —— Ch3 6.8k
Air temp. ——Ch4
Water temp. —— Ch5 10k RXD
Salinity —1Ché6 TX
Votage —— Ch7 2N3904
Air pressure —— Ch8 220k
4
- T Battery 10V 10AH

Fig. 3 Schematic circuit of the interface for scanning unit
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Fig. 4 Sketch of connectors of the PTT interface
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R11 ICL7665 R12 ‘ |

Viz Vuz2

Vin ————»

¥ GND

Fig. 5 Circuit diagram of under- and over- voltage
detector ICL7665

ICL7665%= W|5 IntercilAb®] AEFolvt J31717F 41& MaximAte]

RAg F2 AH&sedl (Maxim Inc, 1989), ©] LC.& IF34Y AHE
2AENg BHew ojgHT AYAe) de Fig slA  BH
iedl, OUTLel Z3¥d #ste 29kd, OUT1E kel VL1els
2 Yepded 19 =g Jekith zeuv, BA] el VL1
o=z ggrltlgl® Hysteresisoll sigste HAYwWE ©  AE5EA
o o™ ;:_.:g]%ko] W3R @E Aol o EAoltk, «7]A  Hysteresis

£

I osPElE AYge AJE VUL-VLLI & FojzAtk gl VL1 =
(R21 / R11 + 1) * 13, VUl - VL1 = 1.3 * R31 / R11 & ZFozt}
(Maxim Inc., 1989).

3o A83 A&z RIL = 200 Kohm, R21 = 1.4 Mohm, RS31
= 0 ohmO =, ZZA A VULL 104V, HysteresisA S 0VE  Ait®Etd
11.7Ve A&L 9% A3tz R12 = 200 Kohm, R22 = 1.6 Mohm, R31
= 0 ohm?©]t}.
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Routine2 A=z EHZF o= 3 (Multi-tasking) @t} o] Bl 2}& =
712} Subroutineo] ®eo] UL} ol &2l F8 3 routineE g HEF EZE
T E| T,

(1) Boot routine - ©¢] Routine2 Hardware® 22 Microprocessor
7} Reset€d] AT Reset] <He UE InterruptEtd EFOH,

-8 -



-
21

JBQUNN 3URWNOO0J SZTS wo3sks HBuTIO3TUOW STOUYM BY3 JO JITNOITO OTIRWDUDS g -HTJ .
L g .
= = HOLVTINOIY .=
iguiN 1 =
— I<O_\”.
d0OE OO+ MWI HYO L NOL
noot 999 — AL — . .
— XVH ~ LHD S530d "IV
HNZSTE b = - 9HD [T ALINITVS
H X —
aNo —x X aON9 SHO "dW3L Y31vM
vHO "dW31 HIV

EHO "HIO ONIM

g

AL

LHD g33dS ONIM
o°1d T 2 VNN * 9IHL
0ol SHOSNIS

- = H3INNVOS OVOE
(WOL) 31E8vD VYVYHIONVY

|

{
grLpNL 00 8L ENL !

-

| X1 2HO SSVAW0D

|

L

_
t
]
|
_ v1vQO
|
]
|

= __ __ _ HvOvp
ax.1 1 2 | | INg’
oot N ane
— ¥ T
ggovy [ _ ] —
_ I At
Wl
| N
v Xy
||
LINI 3 v | < a\_ XL
884HM
11ld SO9HY
16028 )
LNV

H31MOYH.LNODOHIINW .




[ Interrupt j

On Hour?

(minute=0) Yes

No
PTT OFF
—No Start measurement
Yles
Set COM1200bps
PTT ON Increase channel
Enable Interrupt Read data

Send 32byte data +—No 8th channel
to PTT

PTT OFF Yes

[ Power downj

Fig. 7 Flow chart of interrupt__ 0 routine

Reseto] 8 EE AYo] 2= 3 Microprocessore] 0WMAEE  A]Z+g
T}, Reset & Data logger?] Reset &£9X7F A AU HYel AL
Fadd @A

(2) Interrupt_ O routine - Data loggerd 7]%5% SA3AFES] =X
Wo2HR Hardware A 22+ RTC (Real-time clock; Oki6242) 94— 7]
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Appendix 1  Assembly so=rce code for data logger

; SOKOT,ASM V1,0 Scanner3010 -> Argos PTT
; P3.6, 3.1 -- RXD & TXD P3.2 -- INTO

; P3.3(-) -- INT1

; TO(P3.4)-- H400 T1(P3.5)

v P1.0(-) -- PTT inhibit

; P1.1(-) -- RS232 to PTT

» P1.2(-) - P1.3(-) --
» P1.4(-) - P1.5(-) --
; P1.6(-) -- SCANNER PULSE__
; P1,7(-) -- RTC CSO(-)

PSW.1 --

PSW.5(-) INT. from PTT_RS232

74: 75: 76: 77:
; 78: 79: 7A: 7B:
; 7C: 7D:Init 5AH, 7E: 7F:

: 30 - 4F: Be=ffer
v 30 - 0-255(day), 31 ho=r, 32 min., 33 scan h.

ORG 0000H

JMP BOOT

ORG 0003H y Intr0

RETI

ORG 0023H sRS232 RI/TI
RETI

SIN: CLR RI
MOV A, SBUF
RET

SOUT:  JNB TL,$
CLR TI
MOV SBUF, A
RET

DECBIN: CLR C ;B:High, A:Low
SUBB A, #30H
JC DECRET
CJNE A, #0AH, DECBIN1

- 15 -



DECBIN1:CPL C
JC DECRET
MOV RO, A ; Low

MOV A,B iHigh
SUBB A, #30H
JC DECRET
CINE A, #0AH, DECBIN2
DECBIN2:CPL C
JC DECRET
MOV B, #10
MUL AB
ADD A, RO
DECRET: RET 1 If carry, non-decimal

WRRTCD: MOV RO, #0DH

WRRTC: CLR P1.7 1 CS0(-)
MOVX @RO, A
SETB P1.7
RET

BOOT1: CLR P1.6 Scan p=lse low
CLR A
MOV 30H, A
MOV 31H, A
MOV 32H, A
MOV 33H, A

MOV RO, #0FH ;Cf reg.
MOV A, #07 iTest, 24/12, Stop, Reset

CALL WRRTC

CALL WRRTC

CLR A

CALL WRRTCD :Hold=0
INC RO :Ce reg,

MOV A #08  :tl, t0, Int./Stnd., Mask
CALL WRRTC :1 min STD.P 1/128sec.p=lse

INC RO Cf
MOV A, #04 10100
CALL WRRTC

JMP SCAN3010

- 16 -



BOOT: MOV A, 7DH

VINIT.

CINE A, #5AH, BOOT1

INC 32H
MOV A, 32H

iMinste

CJNE A, #60, CLOCK

MOV 32H, #00
INC 31H
MOV A, 31H

' Hoar

CINE A, #24, CLOCK

INC 30H
CLOCK: MoV A, 32H

JNZ CLOCK1

JMP SCAN3010

CLOCK1: RRC A
JNC PTTON
CLR P1.0
POWERED: ORL 87H, #02

PTTON: MOV TMOD, #25H
MOV SCON, #5AH
MOV TH1, #0E8H
SETB TR1
SETB P1.0
CLR P1.1
CLR RI
SETB EA
SETB ES

IDLE:  ORL 87H, #01

PTTRS: JNB RI, IDLE
CALL SIN

i Day

I even,
i Inhibit PTT

: T1=ba=d, TO=Co=nter
18bit
11200 ba=d

s PTT ON!
i PTT_RS

yPCON, 1

CINE A, #11H, IDLE

MOV RO, #30H

PTTRS1: MOV A, GRO
CALL souT
INC RO

CINE RO, #50H, PTTRS1

JMP POWERED

SCAN3010: CLR P1.0
SETB P1.6

PTT OFF!
13010 P=lse ON!

- 17



MOV RO, #34
SCAN1: MOV @RO, A
INC RO
CINE RO, #50H, SCAN1
MOV TMOD, #25H :Tl=ba=d, TO=Co=niter
MOV SCON, #0DAH :9 bit, TB8=1,Ti=1
MOV THI1, #0A0H : 300 ba=d
SETB TR1
CLR P1.6 13010 Ps=lse OFF!
SETB EA VINT. enable
CLR RI
SETB ES
SCANZ: ORL 87H, #01
JNB RI, SCANZ
JMP SCANRS

SCANRS1:ORL 87H, #01
CALL SIN
ORL 87H, #01
CALL SIN .
ORL 87H, #01

SCANRS: CALL SIN
MOV B, A
ORL 87H, #01
CALL SIN
CALL DECBIN
MOV @RO, A
INC RO
ORL 87H, #01
CALL SIN
MOV B, A
ORL 87H, #01
CALL SIN
CALL DECBIN
MOV @RO, A
INC RO
DINZ R1, SCANRS1
MOV 33H, 31H sHo=r., meas=red
JMP POWERED

END ;End of assembly
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