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Fig. 1 TIROS-N spacecraft.
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REHB v ¥ —wH\~C, 197948 3 A X b TIROS-
N HRPT ZELFEKBL, AE8H X » NOAA-6
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», EEB, HEHREKE, $HESWEREOEN, F
AR IU0ERI IR,
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1-1 #% &
TED4avE~—F2v bR, Fig. 1AK%
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(1) ESA (one Earth Sensor Assembly)

(2) SSA (one Sun Sensor Assembly)

(3) RWA’s (four Reaction Wheel Assemblies)
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Fig. 2 TIROS-N data flow diagram.
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Table 1 Characteristics of MIRP output.

per line per channel

HRPT & LAC* GAC** APT

Analog A-M

Form of data Serial Digital Bit Stream 10-bit words, on 2.4 KHz

most significant bit first Subcarrier

Line rate 6/sec 2/sec 2/sec

Word rate 66.54K words/sec 6654 words/sec 4160 words/sec
prior to D-to
-A Conversion

Number of AVHRR 5 5 2

Channels Included

Words of Earth scan 2048 409 909, prior to

D-to-A
Conversion

Processing of
AVHRR data

Formatting only

Resolution Resolution
reduction & reduction,
formatting correction for

geometric dis-
tortion and
formatting

Other data than
AVHRR

TIP; time of day

TIP; time of
day

Minute marks;
calibration
wedge

*Local Area Coverage (recorded high resolution data, analogous to the HRPT.
**Global Area Coverage (reduced resolution data for central processing.

RYC’s (two Roll/Yaw Coils)

{5) PTC’s (two Pitch Torquing Coils)
(6) Four Gyros
(

7) Computer Software for Data Processing

1-5 # %

multilayer insulation blankets % F|fH L1 ZH1y
HEEIT> T B,

BHE L AT 2D KERRR e ~ 2~ — A —41
BHGC=—RThHYD, et i3_—v vk
—~NDZEATHBB, W21 7L TCE (Termal Con-
trol Electronics Unit) THIHAIIh 5,

16 F—=F~v ¥V V7o AT A

FT=F e~V FI VST AT AT A EOELY
2YHE—F Y P DBEY, ChEOF~%7u~—%
Fig. 2 z7R"3,

o TIP (TIROS Information Processor)

o MIRP (Manipulated Information Rate Processor)

o DTR (Digital Tape Recorders)

o XSU (Cross Strap Unit)

(1) TIP

TIP 7 3~ FPDEEY y FEBEF LAY F—
FIXZOEBTHE IR, 2wV, BEF - 25250}
BHo E—avikfEKE, T~ va~—&, fvE—T7 4
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Table 2 MIRP data sampling intervals.

Space Data! 10 samples from each spectral channel

Electronic ramp calibration
Earth data

Target temperature]

Cold patch temperature
Back scan

Tysed to define the calibration of the IR channels.

1 sample from each spectral channel
2048 samples from each spectral channel

1 sample from each of the IR channels

1 sample from channel 4 of the instrument
10 samples from each of the IR channels

Target temperatures

are the output from Platinum Resistance Thermometers (PRT) mounted in the

instrument backscan region.

ONE COMPLETE AVHRR SCAN

1/6 SECOND

= L

iA
T lzs

@

) 2
L®

EARTH DATA
(2048 SAMPLES)

‘—— RAMP CALIBRATION
{1 SAMPLE)

SPACE DATA
(10 SAMPLES)

i *ooe |

L BACKSCAN DATA

{10 SAMPLES}

PATCH TEMPERATURE
{1 SAMPLE)

TARGET TEMPERATURE
{1 SAMPLE)

DATA SHOWN IS FOR ONE AVHRR CHANNEL ONLY

Fig. 3 AVHRR data sampling areas.
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b) v7az21 4 APT 2£E

¢) EMERELShicF — 2 TrhRABAicT — 73
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d) BRI hiz=V 7 OEMEET — 5 ToHLTEH
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Zeyv7Y vIrBRICHVORS, AVHRR ¥~ 4.
AT L e TALeE—~FELT, 27V FLDY P-N
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H5bo
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7B, R A ARREEZR, ORISR FRO LT
3 v 7 H reference & LTHW 5 f, MIRP =X bl
Mxhb, Table 2 1wy v 7V v 7TEkE, Fig. 3124 v
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Region 1 (£16.9° from nadir): average for con-
tiguous samples

Region 2 (16.9° to 34.8° either side of nadir):
average two samples; skip one and repeat

Region 3 (34.8° to 43.8° either side of nadir):
average two samples

Region 4 (43.8° to 48.8° either side of nadir):
average 1 1/2 samples (A+B)/2: (B+C)/2

Region 5 (48.5° to 55.4° either side of nadir):
retain original resolution
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ZONE 1 — AVERAGE OF 4 DATA POINTS
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ZONE 4 — AVERAGE OF 1% DATA POINTS
ZONE 5 — FULL RESOLUTION NO AVERAGING

Fig. 4 APT Linearization regions and resolution.
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Link
Command*

Beacon

VHF Real-time
- APT

S-Band Real-time
- HRPT

S-Band playback
to CDAs

Data collection*

S-Band TIP data
playback

Table 3 Communication link summary.

Carrier Baseband Subcarrier
Frequency Information Signal Bandwidth Modulation Frequency
148.56 MHz Digital commands 1 kbps Ternary FSK/AM  8,10,12 KHz
137.77 MHz Low bit rate inStrument 8320 bps Split-phase PSK
or data and spacecraft
136.77 MHz telemetry. A1l from TIP
137.50 MHz Medium resolution video 2 KHz AM/FM 2.4 KHz
or
137.62 MHz
1698 or High resolution video data, 665.4 kbps  Split-phase PSK
1707** MHz and TIP data from MIRP
1698, 1702.5 High resolution video data 2.6616 Mbps Randomized
or 1707 MHz from MIRP, medium resolution NRz-PSK
video data from MIRP
401.65 MHz Data from earth-based 400 bps Split-phase PSK
platforms and balloons
1693, 1702.5 TIP data recovered from 332.7 kbps  Split-phase PSK

or 1707 MHz

*Uplink to the satellite.
**1702.5 may be used for HRPT in the event of failure of primary transmitters.

tape recorders

Table 4 HRPT transmission parameters.

Type of transmitted signal

System Qutput

Frequency & Polarization

EIRP at 63° from nadir

Antenna

Split phase
665.4 K bits per second

S-Band phase modulated

1698.0 MHz right hand circular

1707.0 MHz right hand circular
1702.5 MHz* left hand circular

40.4 dbm nominal

36.8 dbm worst case

Gain at 63° from nadir

Ellipticity

Transmitter

Power out

Modulation Index

Premodulation filter, type

3 db bandwidth

2.1 dbi, minimum

6.0 db, maximum

5.25 watts minimum
2.35 #0.12 radians

5th order, 0.05°, equiripple phase
2.4 MHz

Frequency stability

+2 X 107°

*Not planned for HRPT use unless 1698 and 1707 MHz transmitters have

failed.
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Table 5 VHF beacon transmission parameters.

Type of transmitted signal

VHF, phase modulated, split phase

8320 bits per second

System output

Frequency
EIRP

Anntenna

Gain at 63° from nadir
Gain over 90% of sphere

136.77 or 137.77 MHz
+19.0 dbm worst case; +24.0 dbm nominal

~7.5 dbi, minimum!
-18 dbi, minimum!

Polarization Linear
Circuit Losses 3.7 db
Transmitter

Power 1.0 watt minimum

Modulation index

Premodutation filter, type
3 db bandwidth

Frequency stability

+67.5° with a 7.5° tolerance

7 pole linear phase filter

16 KHz minimum, 22 KHz maximum
+2 X 107°

TAs observed by an optimum polarization diversity receiver.

BAEET, 7~ 783 168 m,
b B EHE25, 000-3 A TH %o

P v AHE—=bez=y,

1-7 ==V F &4
a2V K, I =Tl a< s FO
Fa—5 4 v, BAEARTOa<s VR TV VT,
BIEES R FETHELH L TV 5, 2D 7~ THH
LCwdEE=2=, ik

(1) RXO (Redundant Crystal Oscillators)

(2) SCU (Signal Conditioning Unit)

(3) CPU (Central Processing Unit)

(4) CIU (Controls Interface Unit)

(5) CPC (Controls Power Converter)

2 bwe—/L

1-8 #iER

S v FER

3EBDS A v FREERIR 3 D quadriphase 7 v 7 7
EERFRAIE > T B, BH, BEED 18 HR
PT Fc, fio 2 BT — 2 WER/~T~Tva—-5.
Fur4-S, 7B R & b, Table 3, Table 4 12

link summary & HRPT Transmission Parameters

%E&?‘O
VHF [l
Table 5., Table 6. & Beacon & APT ® Trans-

mission Parameters %7”7,

2. Orbit

TIROS-N # £ > ¥ — A% 833+ 90km, K5 ##:E
THEATS LS RBRFIRTEL VLHFEE833km &
870km & 5 L7-, Table 7. iz Nominal orbital para-
meters T, 7 VT F ¥4 FELOMEE T, B
134 (FEEE 833km) #913.74 (870km) @ Z{EA
WEETH b,

19804 7 A 13 HO00K00% (EPOCH) =i} %5 NOAA
-6 5 & TIROS-N OBEEHRTFIERKR D LB TH
Bo ttiL, () MIx TIROS-N o Ff% =1,

Anamolistic period 101.146874> (101.91925)

Eccentricity 0.00106 (0.00100)

Argument of perigee 254. 188FF (272.604)

Right ascension of ascending node 225. 310F (164.
118)

Inclination 98. 707 (99.001)
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Table 6 APT transmission parameters.

Type of transmitted signal

System output

Frequency, polarization

EIRP at 63° from nadir

Antenna

Gain at 63° from nadir
Ellipticity

Circuit Losses
Transmitter

Power

Carrier Modulation Index
Premodulation bandwidth
+0.5 db

Frequency Stability

Subcarrier Modulator

Subcarrier frequency

Subcarrier Modulation Index

Post Modulator Filter, type
3 db bandwidth

Pre-Modulator Filter, type
3 db bandwidth

VHF, AM/FM
2.4 KHz DSB-AM
1.44 Hz video

137.50 MHz right circular polarization

or

137.62 MHz right circular polarization
32.8 dbm worst case

37.2 dbm nominal

~0.5 dbi, right circular polarization
5.0 db, maximum

2.4 db

5.0 watts minimum
+17, +0.85 KHz

0.1 to 4.8 KHz
+2 X 10-5

2400 +0.3 Hz

87 +5%

3 pole Butterworth

6 KHz, minimun

3 pole Butterworth-Thompson
2.4 KHz, minimum

Table 7 TIROS-N series orbital parameters.

Parameter

833 km orbit

870 km orbit

Inclination

Nodal period

Nodal Regression
Nodal Precession!

Orbits per day 14.18

Semi-Major axis 7191. 103km (7227.673)

Mean anamoly 338. 8008 (290. 675)

FrEmaBEZY, 0730 Local descending (NOAA-6),
1500 Local ascending (TIROS-N) < &H %5, #- T,
EREIHIC2~3 88, 1H4~688 (1#HEYD)
XEAHET, d— e~y F (7Y 7F %1 FEED
) BE 5 — 2 HiE =V 732, 900km, EFILFy
5,200km & 7c%,

98.739 degrees

107.58 minutes

25.40 degrees/orbit W
0.986 degrees/day E

98.899 degrees

102.37 minutes

25.59 degrees/orbit W
0.986 degrees/day E
14.07

3. Instruments

3-1 TOVS (TIROS Operational Vertical Sounder)

TOVS v A7 AXTFROZEB L HH, 2hbo
REIVEOAD T — s, KEH DS 10mb ¥ TD
BENF, KEHD3 LA kT KkELSEER, &
HA Y v EEEOHER R T 2Rt s hi

(1) HIRS/2 (High Resolution Infrared Radiation
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Sounder)
(2) SSU (Stratospheric Sounding Unit)
(3) MSU (Microwave Sounding Unit)

3-2 HIRS/2

HIRS/2 1 NIMBUS-6 S 1cff#i X h7- HIRS/1 %
BRLILDOT, EFEE (15pm) LHEPE (4.3pm)
IR A2 EL20HRM4 A2 5 4 EORNE Y HET
5o

FTUVAa~7 L TRTF AR =R L F ~13,
Dichroic beam-splitter TEH#Z (6. 4pm Ll E) & EWH
£ (6.4pm PIT) =3 4 ¥~ SHE<h, &40
field stops 12 X DIl X, HEGEBHIE 74 4 & ~
TRETHRM L v AR Ty EFRMREERE~%E LIS,

FEHEIZF—IZS/Cr7e, 21X b, 99° swath (S/C
AbilE) ETL8 AT, YRAMEERT, BEOXE
CYa v (¥56) T S BETERC, 72— A L« k-
b By g VAR DIREE X~ v ERBDIET,

HEHMAE, HIRS/2 12 407 1 v (256%)) e +
YT Vvmy gV e L 2 ARBOIRT, F4+ VT V—2
a YAIREFTEH L AL EOBGIE T — %, ICT (In-
ternal Cold target Temperatures) radiometric data,
IWT (Internal Warm target Temperatures) W% 1 5
1V THEREET -5 D375 1 vicki<o

1HIRS/2 51 v 1364 (0—63) =L £ v b THE

B

#2555 19804107

HT\ %, Table 8 i HIRS/2 Do AT L35 2 —~&
%, Table 9 1= HIRS/2 0#t%, Fig. 5 iz HIRS/2
ARy PO ERBE LIcAF » v 2~ v RIRT,

3-3 SSU

KEIGRRED = = b TERBIRESR % VAR
B L& CO, 2 DS E% pressure modulation tech-
nique {2 X Y flIE T %, SSU OoF HANZKER (25—
S50km){BE A5 — 2 DI TH %, Cyclic manner i
X b optical path 5D CO, # A D+ 413 40Hz L —~
FCELTHER & 7B, FESLH pyroelectric detectors
BEAT » 7B T, 3.6 HEEF +» v R ALDBHE
ST B, WAWREAP, FrvAr0As I
PEERBEROKE 23 v A hOERCIVRES A
5o

SSU A&F 4 v e 54 ik, 8EDEZ 4F earth/cali-
bration dwell periods 2: 5%, & TIP =1+ — + 7
V= Az 3SSU F—% « V~F % &%, 1#HE05
~# (307 —F) PR3 EF v vHR AT LT 2HEOH
HEDOF—~2 v 7 i &, BEEREETR,
SSU X871 v (256 8) iclEl* V7 v — vy
Ve F L INEBRIET, Fr VT V- v e H A2
MITIP A2 34—+ 7L —A 00D, =4 F—+7
V=20, F=4D174 bbb, 2DTF 1 vidEE
BOARFEE AR EATRER 2 — 7 » P 2Rl

Table 8 HIRS/2 system parameters.

Parameter Value

Calibration Stable blackbodies (2) and space
background

Cross-track scan +49.5° (+1120 km)

Scan time 6.4 seconds

Number of steps 56

Optical FOV 1.25°

Step angle 1.8°

Step time 100 milliseconds

Ground IFOV {nadir) 17.4 km diameter

Ground IFOV (end of scan) 58.5 km cross-track by 29.9 km along-
track

Distance between IFQV's 42 km along-track

Data rate

2880 bits/second
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Table 9 HIRS/2 instrument specifications.

Half Power Specified
Central Wave No. Bandwidth Wavelength NE&N
Channel cm-] cm” um mw/m2-sr_cm=]

+]

1 688.5 +1.3 3.0-0.5 14.96 0.80*
+4

2 680.0 +1.8 10.0-1 14.71 0.27
+6

3 690.0 +1.8 12.0-0 14.49 0.27
+4

4 703.0 1.8 16.0-2 14.22 0.22
+4

5 716.0 +1.8 16.0-2 13.97 0.22
+4

6 733.0 +1.8 16.0-2 13.64 0.22
+4

7 749.0 +1.8 16.0-2 13.35 0.22

8 900.0 +2.7 35.0+5 11.1 0.1

9 1030.0 +4 25.043 9.7 0.16
+10

10 1225.0 +4 60.0-3 8.16 0.16

1 1365.0 +5 40.0+5 7.32 0.22
+15

12 1488.0 +4.7 80.0-4 6.72 0.1

13 2190.0 +4.4 23.0+3 4.56 0.002

14 2210.0 +4.4 23.0+3 4.52 0.002

15 2240.0 +4.4 23.0+3 4.46 0.002

16 2270.0 *4.7 23.0+3 4.41 0.002

17 2360.0 +4.7 23.043 4.24 0.002

18 2515.0 *5 35.0+5 3.98 0.002

19 2660.0 9.5 100.0+15 3.76 0.001

20 14,500.0 +20 1000.0 +15 0.69 0.1% Albedo

*1.70 most 1ikely achievable
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Fig. 5 TIROS-N Operational Vertical Sounder.
HIRS/2 Scan Pattern Projected on Earth.
Table 10 SSU characteristics
Central Cell Pressure of weighting function
Channel Wave No. Pressure peak
Number (cm=1) (mb) Mb Km
1 668 100 15 29
2 668 35 5 37
3 668 10 1.5 45
calibration Stable blackbody and space
Angular field-of-view 10°
NHumber of Earth views/line 8
Time interval between steps 4 seconds
Total scan angle +40° from nadir
Scan time 32 seconds
Data rate 480 bits/second
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Fig. 6 TIROS-N Operational Vertical Sounder HIRS/2 and Stratospheric Sounding Unit

scan patterns projected on earth.
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Fig. 7 TIROS-N Operational Vertical Sounder HIRS/2 and MSU scan patterns projected

on earth.
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Table 11 MSU instrument parameters.

Characteristics V a 1 e Tolerance
CH 1 CH 2 CH 3 CH 4

Frequency (GHz) 50.3 53.74 54.96 57.05 +20 MHz

RF Bandwidth (MHz) 220 220 220 220 Maximum

NEAT °K 0.3 0.3 0.3 0.3 Maximum

Antenna Beam* Efficiency >907 >380% >90% >90%

Dynamic Range °K 0-350 0-350 0-350 0-350

Calibration Hot reference body and space background

each scan cycle

Cross-track scan angle +47.35°

Scan time 25.6 sec

Number of steps 11

Step angle 9.47°

Step time 1.84 sec

Angular resolution 7.5° (3 db)

Data rate 320 Bps

*>957, expected

BOMHHET — 2 v Iraedl, BATAF » v/ T
1 VIR E BRI E EDOBMBET ~ 2 T L TH 5D,
Table 10 i SSUD %, Fig. 6 i HIRS/2 & SSU
AH, POMECEFLIAF ¢ v 2 —vERT,

3-4 MSU

MSU & NIMBUS-6 1o # % B & fv 7z SCAMS
(Scanning Microwave Spectrometer) % i L725. 5—
mm oxygen W% ET 2ZEHM4 5 + v % v Dicke
BEIET, 2AF 4=V /U7 VLI &~ T viJ,
orthomode transducers, 4 Dicke A —-3—~F w21 v
ZEH, T4 Fesrsv LBEFRBC I VERS R
T %,

EZETvTFTEEINR <M 7 afi=x L F ~{T or-
thomode transducer i X » T#H, KERERT~EH
BEIh&EF + v AL~ E N5,

Z3RIE 5 & reference load % Dicke 24 , +iZ L b
1kHz v~ FTEHFHLTW 5B,

MSU D 1AF v e 54 FU4EDAE, FHBRL
D, REIOUAR, MIMHEREZRIC & & O BHET~

#, AR, P12 1B FRERIETFTE & NTBEIER & ~
Ty bRl EOBBET—F, AH, FMREATR
FREC BB BN T — 2 T h £ hisls, Table 11 1z
MSU o4 Fig. 7 i HIRS/2 & MSU % # ., b
DOHIRICHE LIcAF » v % — v &7R$, TOVS ©
HEBEHTFNIKRE» L 7 v FKB~, AVHRR (3 & o
Thb,

3-5 AVHRR

AVHRR 1 APT & HRPT fij= — ¥ —~%ET 5
7D F — 2 i T%, 80e A7V v A«
FA e E—ZTEEET BAF 4 v e T T~ (20.96cm X
29. 46cm) (%, 360r.p.m T cross-track FE# T %5, 5
Sy A (F v 5 REIND), MG (FOV)
1.3mrad (1.1km) AVHRR O/ ERAF + v *
v (chl, ch2) X~ V= vBRHELEHL, feld stop
AT ANEDOL KT B,

HAF v v R 105° K IZBH X R, 3.8um F 4 v
v ABHIE 2 InSb (Indium antimonide), 1lpm
v v 3 izt HgCdTe (Mercury Cadmium Telu-

VIR
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Table 12 AVHRR channelization,

Protoflight instrument (1) Four-channel flight instruments (4)
1.* 0.55 - 0.90 um 1. 0.55 - 0.68 um
2. 0.725 - 1.10 pm 2. 0.725 - 1.10 ym
3. 3.55 - 2.93 &m 3. 3.55 - 3.93 um
4, 10.5 - 11.5um 4. 10.5 - 11.5um
5.  Channel 4 data repeated 5. Channel 4 data repeated

AVHRR/2 - five channel instruments (3)
1. 0.586 - 0.68 um

2. 0.725 1.10 ¥m
3. 3.55 -~ 3.93 m
4. 10.3 - 11.3mm

5. 11.5 - 12.5 um

*In-orbit data obtained after completion of the protoflight instrument has
shown the necessity of eliminating spectral overlap with channel 2 if snow
cover areal extent is to be accurately measured.

Table 13 ARGOS platform characteristics.

Carrier frequency 401.650 MHz
Aging (during life) +2 KHz
Short term stability (100 ms) 1:109 (platform requiring location)
1:108 (platform not requiring location)
Medium term stability (20 min) :0.2 Hz/min (requiring location)
Long term (2 hr) :+400 Hz

Power out: 34.8 dBm (3w) nominal

Range during transmission :0.5 db
(stability)

Antenna: Vertical 1inear polarization
Message length: 360 ms to 920 ms

Repetition period for message: 40-60 sec (requiring location)
60-200 sec (not requiring location)

Data sensors: 4-32 eight-bit sensors for environmental data

Total number of platforms: 4,000 global
459 within view
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ride) #EAL T\ 5, FFEH (HEEO0) & housing

(lIF 290°K; Bfkx—~4, bi2is BT oG EE%R
1#EEIfT->TC \» b, Table 12 & AVHRR D5
y*"’%%ﬁ:\‘?o

3-6 DCS

TIROS-N ¢ DCS (¥ ARGOS DCS (Data Collec-
tion and Location System; DCLS) & LT, 77 v A
CNES (Center National D’Etudes Spatiales) & X b
SRET, BUE, S hic, ARGOS iXEED 5\ X BE
TI b7y rOBRET & LB (LEFBIIE
BETEEIhD7 75 b 75— AWEBEWELD, ¥
v 77 —BEEIRAL A VTR E) 2585,

#HEEHE DCS 12 DRU (Data Recovery Unit) 4
2=, PAEF IR TED, AEEE (4UT) k3
F =2 WENTRETH D, 7T o b 72 —2RF7 X
AT IV HRAZECARAT AL o THWBHBEENLDL v
g—ar— v X BEARIE T -2 RREL, BET
BEDF=~2 %7 4—=<y MULT TIP ¥—% « 7 »
~<y VEHRAT B, HEER DCS 7T 5 b+ 7 2
—ABERELLT 8%, VT 24 6% ETHL
e SrT A, CHRT - FRETS, KL, VT

Bt s

2% 19804E10H

Lo B BREEF—EHANTT T o b o 75— &fLE
SRR,

NOAA CDAS’s, Lannion (75 v &) T%{g, NE
SS Suitland ~ESLI F — 2%, I THIAEZh
CNES ~thfff, CNES T v m— o Fme&, 75, b
7 — MBSV NE, FOFERYV -7y MEL=
—F—~FEb, CNES THEI N BT Ty b e 75—
ATEREL 3 ~5km rms REHE T H %, Table 13
iz ARGOS 75 , + 7 4+ — ADHETLH T T,

3-7 SEM (Space Environment Monitor)

MEBEC ST KB 5 by, Ta7 HF, =v
JRRY s T Ty FATEE, TRAF e AT T A
L total particulate energy disposition ZIET 5,
SEM X TFRD3 2 vHE~% v bbb > T B,

(1) TED (Total Energy Detector)

curved plate analyzer & channeltron detector % Fi
W, 0.3KeV 2% 20KeV ¥ To =k F —Fiz &)
AHFOBERRET 5,

(2) MEPED (Medium Energy Proton and Elec-
tron Detector)

5 solid-state nuclear detector % B\ T, 30KeV 7

Table 14 Realtime TIP orbital parameters.

Major Frame

0 rate
o number of minor frames

1 frame every 32 seconds
320 per major frame

Minor Frame

o rate 10 frames per second
o number of words 104
o format see figure 8
Word
0 rate 1040 words per second
0 number of bits 8
0 order bit 1 = MSB
bit 8 = LSB
bit 1 transmitted first
Bit
0 rate 8320 bits per second
o format split phase
o data 1 definition
o data O definition
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//:

—

1-8IT CV STATUS
2-8IT TIP STATUS
3-BIT MAJOR FRAME COUNTER

] T T
o Ty T2 3, | 'a s 6 s 8 s 10 n
9.81T 9.8IT DIG B ANALOG | ANALOG | ANALOG
24.BIT SYNC vl : DWELL SUBCOM e SUBCOM | SUBCOM | SUBCOM | SuBCOM
: : | aporess I  COUNTER (32SEC) | (32SEC) | (16SEC) | (1s€EC)
12 1 14 15 16 17 18 197 20 2 2 23
XSV 1- SOLAR
SEC.DIG | ARRAY HIRS/2 ssu SEM HIRS/2
suscom* |TELEMETRY | I
k {
24 25 26 Pn 2 20 30 3 2 T3 ) T35
Msu HIRS/2 HIRS/2 ssu HIRS/2
| | |
36 37 38 [ 20 4 a2 Vas m 45 6 e
/ / HIRS/2 Msu HIRS/2 / /% CPUATLM
/' Z | ! # |
a3 49 50 I's1 52 53 54 ss 56 57 58 Tse
CPU-A TLM HIRS/2 bes HIAS/2
i 1 |
60 61 62 l'e3 ) 65 66 Ve 68 69 70 In
/ HIRS/2 ocs HIRS/2 HIRS/2
% | | | 2 % !
72 73 74 Is 76 . 78 [ 80 / 81 / 82 P
7 HIRS/2 ssu HIRS/2 / / HIRS/2
! ! // I
84 85 86 87 7 88 Tag % To1 92 9 94 fog
7
HIRS/2 / HIRS/2 pes HIRS/2 oes
] 7 A S — ) 1 ]
96 l97 98 99 100 101 102 103
| 8T
CPU-B TLM DCs EVEN
| PARITY
I | I ! ] L
A 2817
—"" CPUDAT us
NOTES: NUMBER IN UPPER LEFT HAND CORNER INDICATES MINOR FRAME WORD NUMBER. U DATASTAT

TIME CODE DATA SHALL APPEAR DURING MINOR FRAME 0" WORD LOCATIONS 8 THROUGH 12.

/1111 WORD LOCATIONS ARE SPARE AND CONTAIN CODE 01010101.

* THE SUBCOMMUTATION FUNCTION IS ACCOMPLISHED IN THE EXTERNAL UNIT.

Fig. 8 TIP minor frame format.

5 60MeV PILECO=FLF BT 570 ty, =
vrtrry, 44 vENETS,

(3) HEPAD (High Energy Proton and Alpha De-
tector)

Cerenkov detector # T, 370MeV 7:5 850MeV
PEFcnsebviTirr > ETS,

4. J3k0BNEEH

DY ~RZECT, FPREHEBRAENT 50D
TIROS-N #HEZWHHEHEEREOH20%, Flr—2
RF—F e~V F Y Y IREIEHERTH I SHTERT
VB

5. Format

5-1 TIP 7~ %258

E—a vzt b 8.32Kbps L — +C TIP 5 — 23
YT7h e 8L LKEE B, Table 4 iz7 v —27 4
—<yt%, Fig. 8 It TIP 1 3 —7 L —247 3 —=
v PRI,

5-2 APT {3
AVHRR 22 5EIRENT102F 4+ v R L« 5 — 241
MIRP THE, WpEILEE R, 514~ L — 1120

rpm, F— X fREE4km BH—T APT %1E & h %,
Table 15 iz APT 7 v — 435 2 — 2% Fig. 91z APT

EFAZ4 7 3~~<y b%, Fig. 10 iz APT 71~
57 4~y F%, Fig. 11 = APT sync-details % 7R
‘TO

5-3 HRPT %fE

HRPT & — % (2 X AVHRR, TIP ¥~ 2%&)\4%
h, S FTHEEI R D, Table 16 i HRPT <5
A—BRIRTo AL 3—~FEYMF—+ 7L—20D
7—F1-t, F10RACKETAHERIALRELTL
%, 18 T, AVHRR #4 v 2L 4 57— %
BFrvrnd s v2A5HAELTT x—=< . b
FIziBA SN b, Fig. 12 12 HRPT 71 —~47 4 ——
v FEIRT,
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Table 15 APT format parameters.

I
Frame
o Rate 1 frame per 64 seconds
o Format I See Figure 9
o Length 128 Tines
Line
0 Rate 2 lines/second
0 Number of words 2080
o Number of sensor channels Any 2 of the 5; selected by command
6 Number of words/sensor chan. 909
o Format See Figure 10
o Line sync format See Figure 11
Word i
o Rate ] 4160 per second
o Analog-to-Digital ! The 8 MSB's* of each 10 bit
Conversion Accuracy AVHRR word
i
Low Pass Filter
o Type 3rd order Butterworth-Thompson
o 3 db bandwidth 2400 Hz
*Most Significant Bits (MSBs)
0.5 Second
e 0.25 Second R 0.25 Second |
Selected Channel "A" Selected Channel "B"
Video Data Video Data
909 vords 909 Words
Space Data/Minute Markers-47 Words ______ Space Data/Minute Markers-47 Words
| Sync A-39 Mords ] Sync B-39 Words
Telemetry Data-45 Words . Telemetry Data-45 Words

Notes:

Equivaient Output Digital Data Rate js 4160 Words/Second.

Video Line Rate - 2 Lines/Second.

APT Frame Size - 128 Lines.

Any two of the five AVHRR channels may be selected for.use.
Sync A is a 1040 Hz square wave - 7 cycles.

Sync B is a 832 pps pulse train - 7 pulses.

Each of 16 telemetry points are repeated on 8 successive lines.
Minute markers are repeated on 4 successive lines, with 2 lines
black and 2 lines white.

CONDUTDWN —
e e s

Fig. 9 APT video line format (prior to D/A converter).
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ONE
COMPLETE
PT

A
FRAME

ONE
COMPLETE
TELEMETRY
FRAME

APT VIDEO LINE TIME

0.5 SECOND ]
1 1
2 2
—  — e
3 MINUTE MARKER - 4 LINES 3
_‘ (2 WHITE, 2 BLACK)
a 4
5 5
v — —
o 6 2 6
< | U g ?
o= CHANNEL - A 128 S1 = CHANNEL - B ——
z |2 VIDEO LINES 812 | a VIDEO 8
a1z o1& | 2 g |
: L I uj
w 10 w 10
2 ] 9 —
b3 1 S 1
L I
12 12
I L
3 8 LINES 13
14 1 14
P ]
15 15
— | >
16 16

TELEMETRY FRAME A ——j

TELEMETRY FRAME B —t

MIZ10.6% | MI=21.5% | MI=324% | MI=43.3% | MI=542% | MI=652% | MI=76.0% | MI=87.0%
WEDGE WEDGE WEDGE WEDGE WEDGE WEDGE WEDGE WEDGE
1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8
ZERO
MODULA- | THERM. THERM, THERM. THERM. PATCH BACK CHANNEL
TION TEMP. TEMP. TEMP. TEMP. TEMP, SCAN {D WEDGE
REFERENCE 1 2 3 P
MI=0.0%
9 10 1 12 13 i 15
*Ml = MODULATION INDEX
Fig. 10 APT frame format.
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APT SYNC A
{7 CYCLES OF 1040 Hz)

397

-

MAX M! = 87 5%

MIN M| = 0.0%

————{ZT}—-——
S

MAX Ml =87+ 5%

APTSYNCB

1
|
|
1
|
|
(7 PULSES @ 832 pps) |
I

(=]

J U uduy

MIN MI =0.0%

| I

I—‘z T[‘
16 20 24 28 32

- 1 =
(1) T = 7355 = 0.24038 MILLISECOND

(2) SYNC A PRECEDES CHANNEL-A DATA

36 40

NOTES:

(3) SYNC B PRECEDES CHANNEL-B DATA

Fig. 11 APT sync details.

Table 16 HRPT parameters.

Major Frame
0 Rate 2 frames per second (fps)
0 Number of Minor Frames 3
Minor Frame
0 Rate 6 fps
0 Number of Words 11,090
0 Format See Figure 12
Word
0 Rate 66,540 words per second
o Number of Bits*** 10
o Order bit 1 = MSB*
bit 10 = LSB**
bit 1 transmitted first
Bit
o Rate 665,400 bps
o Format sptit phase
o Data 1 definition | e
o Date 0 definition a1

*MSB - Most Significant Bit
**| SB - Least Siagnificant Bit
***Note 8 bit TIP words in the data format are converted to 10 bit words
for HRPT transmission.
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TiP
DATA
520
WORDS

SPARE
127
WORDS

SYNC
8 WORDS

SYNC
100 WORDS

AVHRR VIDEQ DATA
10,240 WORDS

L

SYNC 4 - 1 WORD

SPACE DATA - 50 WORDS

TIMFE CODE -4 WORDS

WORD LENGTH - 10 BITS/WORD

L— SEE NOTES5&6

BACK SCAN DATA - 30 WORDS
TELEMETRY DATA - 10 WORDS

IDENTIFICATION - 2 WORDS

MINOR FRAME LENGTH - 11,090 WORDS
THREE MINOR FRAMES PER MAJOR FRAME
MINOR FRAME RATE - 6 FRAMFS/SECOND

HRPT OUTPUT - ALL SPARES ARE 10TH DEGREE P-N CODE (BAR).
IF A FOURTH SOUNDING INSTRUMENT 1S ADDED, THESE SPARE WORD

SLOTS WILL MOST LIKELY BE USED FOR DATA FROM THIS INSTRUMENT.

TLM WORD ALLOCATIONS

1D WORD BIT ALLOCATIONS

18T ID WORD

2ND 1D WORD

RAMP CALIBRATION

6 CHANNEL-3 TARGET
TEMP (5 PT SUBCOM}

7 CHANNEL-4 TARGET
TEMP {5 PT SUBCOM)

8 CHANNEL-5 TARGET
TEMP {5 PT SUBCOM)

9 CHANNEL-3 PATCH

TEMP

SPARE (UNDEFINED)

an
o © e

SYNCID
FRAME ID
SPACECRAFT ADDRESS

RESYNC MARKER
DATA O

DATA 1

{SPARE}

1-10 ALL DATA
UNDEFINED

Fig. 12 TIROS-N HRPT frame format.

&bYIC
BE, Fig. 183 BRLAETF~% e v —~0DX > EH
MEINTE Y, HRPT 5 — 2 ADEED AVHRR 2

[z;@xiﬂ D BLEREE ]
(R,

.............

Fig. 13 Data flow.

Fo VANERERETFAX BPA7 7= /EB AR
L, =4 7 rERTERFTNGE, BOEHESSERTN
AREEREB IO A~F « 27 UAREER, —F
KeEHE v 2 —RckWT, ZTEHEELSHENIELS

4 HRPT F— 2% 7~ 2 EREBT I > THKT — 7
(1, 600RPI) ~EifE, HILKREHET — 20> A7 &
To TOVS MEIHEL TV 5,

B ERSBEZEEER IO T — 2 EREBEOEE
BRI FEL T ET,
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