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ABSTRACT
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R 222 uamsndonlaesunsumsadsweiie
3V PRN ID G2 Phase Taps First 10 Chips
| 2&6 1100100000
2 &7 1110010000
k) 4 &8 1111001000
4 5&9 1111100100
5 1 &9 L0101 1611
6 2& 10 1100101101
7 1&8 1001011001
8 2&9 1100101100
9 3& 10 1110010110
10 2&13 1101000100
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SV PRN ID G2 Phase Taps First 10 Chips
11 3&4 1110100010
12 5&6 1111101000
13 6&7 1118110100
14 7&8 111010
15 B&9 IBRRRRRRIN
16 9& 10 1111151110
17 1&4 1001101110
18 2&5 1100110111
19 3&6 [L10611011
20 4&7 (111001101
21 S5&8 1111100110
22 6&9 1111110011
23 1&3 1000110011
24 4&6 1111000110
235 5&7 1111100011
26 b&8 1111110001
27 7&9 1111111600
28 B& 10 1T1LT1L100
29 1 &6 10010101 1t
30 2&7 1100101011
31 3&8 1110010101
32 48&9 1111001010
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-3 (Global Positioning System Fixed Data : GGA)

- N

t:’ 2 $ o PoAa e o
isanesafivsznoudiedeya Falduondumiaide azAge aoadga a1 I

u

k]
a

afoui ISR N afca Satellite used) IAZANUFITINTEAMIT M (MSL Altitude) Taedet
yousAnesavaef lugaiudyy i feadieen mu

SGPGGA, 161229.487,3723.2475,N.12156,3416,W,1,07,1.0,9.0,, ., . 0000*18 Faus]
Taserdie damrsafi 24

- Dio@d (GNSS DOP and Active Satellite : GSA)

sanpsanYsgnoudiotoya  Fulduansafondanddimsmlumsdnouita 1w
miudvosdnniafissy smthﬁammmjuﬁwaamii:uﬁummiaﬁmu'mmuuamuaﬁa Tav
Frod1vpasanesave aof lugaiudaa uifnadiennun i

SGPGSA,A,3,07.02,26.27,09,04,15,,,.,1.8,1.0.1.5%33 Fal Tnsaedadamatadl 2.6

- J10e (GNSS Satellite in View : GSV)

1]
-

s 3 3} & q ¥ o o Yo = A =

isanasaildsznaududoya Fulduenfsdmamaiiasieg Aldsunnarunndmenh
Tugasudamnald Tasdiednveusanesadion # lugasudya aifieadieonin 1y

SGPGSV.2.1.07.79,048,42,02,51,062,43,26,256,42,27,138.42*71 921 Inseard 19Aam51a9 2.9

- D131 (Recommended Minimum Specific GNSS Data : RMC)

o dy . 3 3 & 3 EEEI A | @
sanesatllsznovadvdeya  mlFuendemufuazon oz umsiudaygyiw
o v A = o =) o o [} s A A o
AumiisisnazAgauny aosge fimne anwit  Tasiednvousanasanisiond Alugady

Ty eRneTT 0N
SGPRMC 161229 487.4,3723 2475 N.12158.3416.W.0.13.309.62, 120598, . *10 U In5903 1389

M3 eN 2.10

Sentences DESCRIPTION |
GGA Standard output message for detailed position information,
GLL Older message for simple position information anly.
GSA List of sateilites used in solution
GSv Detailed satellites information including signal strengths
RMC Combination message of position and velocity.
VTG Standard output message for velocity.
ZDA Date/Time |

P o d 2 a A o
#1351 2.2 ijﬂﬂ'ﬂ‘;ﬂ'ﬂﬂﬂf] °lumumuam Tlllﬂgﬂlﬂijﬂ‘lﬂ;ﬂu
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T Name Example Units Description
. Message [D FGPGLL GLL protocol header
Latitude 37232475 ddmm mmmm
N/S Indicator N N =north or S = south
Longitude 12158.3416 ddmm.mmmm
E/W Indicator W E =ecast or W =west
FUTC Position 161229 487 hhmmss.sss
Status A A = data valid or V =dara not valid
Checksum *2C i
<CR><LF> End of message tenmination J
mswﬁ 23 ANMUHIBN0aLs Flﬂ‘El'{ﬂ %Llﬂﬂ!lﬂﬂ
Name Example ] Units Description
Message ID $GPGGA GGA protocol header
UTC Position 161229487 hhmmss.sss
[ Latitude 3723.2475 Ddmm.mmmm
N/S Indicator N N =north or S =south
Longitude 12158.3416 Ddmm.mmmm
E/W Indicator W E =east ot W = west
Position Fix Indicator | (an3 'N‘?‘I 2.5)
Satellite Used 07 Range 0 to 12
HDOP 1.0 Horizontal Dilution of Precision
MSL Altitude 9.0 meters N
Units M meters
Geoid Separation meters
Units M meters
Ages of Diff. Corr. second Null fields when DGPS is not used
Diff. Ref. Station ID 0600
Checksum *18
<CR><LF> End of message termination

A13197 2.4 ANUNUBVDAIAADI A V1O




KX]

Value Description

0 Fix not available orinvalid

! GPS SPS Mode, fix valid

2 Differential GPS, SPS Mode, fix valid

3 GPS PPS Mode, fix valid

I E—
M1379% 2.5 Position Fix Indicator
Name Example Units Description
Message ID $GPGSA GSA protocol header
Mode] A (@m‘m‘ﬁ 2.7)
Mode2 3 (@}ﬁl'l'i’li'lﬁ 2.8)
Satellite Used 07 SV on Channel 1
Satellite Used 02 8V on Channel 2
Satellite Used 5V on Channel 12
PDOP 1.8 Position Dilution of Precision
HDOP 1.0 Horizontal Dilution of Precision
rVDOP 1.5 Vertical Dtlution of Precision
Checksum *33
<CR><LF> End of message termination
W\‘i')i‘l'ﬁ 2.6 ﬂ']']ilﬂl]"lﬂil'f]\‘ﬂiﬂﬂﬂ{ﬂ %!’ﬂ’ﬂm
Value Description
M Manual — forced to operate in 2D or 3D mode

2Dautomatic — allowed to automatically switch 2D/3D

#15199 2.7 Mode!

Value Description
1 Fix Not Available
2 2D
D
3 3 1

A17199 2.8 Mode2
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Name Example Units Description
Message ID 3GPGSV G5V protocol header
Number of Message 2 Range | to 3
Message Number ] Range ! to 3
Satellites in View a7
Satellite TD 07 Channel I ( Range 1 to 32)
Elcvation 79 degrees Channel 1 (maximum90)
Azimuth 048 Degrees Channel 1 (True, Range 0 to 359)
SNR {C/No) 42 dBH:z Range 0 to 99, null when not tracking
Satellite ID 27 Channel 4 (Range | w0 32)
Elevation 27 degrees Channel 4 {(maximum90)
Azimuth 138 degrees Channel 4 (True, Range 0 to 359)
SNR (C/No) 42 dBHz Range 0 to 99, null when not tracking
Checksum *71
<CR><[F> End of message termination

A3 1R 2.9 AnImYB s ARDSA Sten’

Name Example Units Description
Message 1D SGPRMC RMC protocol header
UTC Position 161229 487 hhmmss sss |
Status A A =data valid or V = data not valid
Latitude 3723.2475 ddmm.mmmm
N/S Indicator N N =north or 5 =south
Longitude 121583416 ddmm.mmmm

LEJW Indicator W E = cast or W = west

Speed Over Ground 0.13 knots
Course Over Ground 30%.62 degrees True
Data 120598 Ddmmyy |
Magnetic Variation degrees E = east or W =west
Checksum *10 %
<CR><LF> End of message termination

] d a
WT;T’N"?I 2.10 ﬂ’)]ﬂﬂﬁ]ﬂﬂ]ﬂﬁiiﬂﬂﬂ{ﬂ 'El]'i(!.@”‘]f
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$GPGSA,A,3,08,27,28,11,31,20,,,,.,,2.6,1.5,2.1*36
$GPRMC,130715.468,A,1343 6284 N 10046.6164,F,6.80,151.68,221006,,*0A
SGPGGA,130716.468,1343.6265,N,10046.6169,E,1,06,1.5,-11.8,M,,,,0000%19
SGPGSA,A3,08.27.28,11.31,20,,,,,,,2.6,1.5,2.1*36
SGPRMC,130716.468,A,1343.6265,N,10046.6169,E,7.08,165.44,221008,,*03
$GPGGA,130717.468,1343.6245,N,10046.6172,E,1,06,1.5,-12.2,M,,,,0000% 19
3GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
BGPGSY,3,1,12,08,72,299,49,27,72,195,46,04,67,178,,02,49,016,*76
$GPGSV,3,2,12,11,43,043,48,31,40,300,49,28,29,335,45,20,20,121,42,*7E
$GPGSV,3,3,12,25,11,150,,13,11,180,,01,10,177,,29,09,177,*70
SGPRMC,130717.468,A,1343.6245,N,10046.6172,E,7.19,173.83,221006, *06
SGPGGA,130718.468,1343.6225,N,10046.6172,E,1,06,1.5,-12.5M,,,,0000*17
S$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2,1*36
$GPRMC,130718.468,A,1343.6225 N,10046.6172,E,7.29,178.17,221006,,*0A
$GPGGA,130719.468,1343.6204,N,10046.6173,E,1,06,1.5,-12.8 M...,0000* 19
$GPGSALA3,08,27,28,11,31,20,,,,...2.6,1.5,2.1*36
$GPRMC,130719.468,A,1343.6204,N,10046.6173,E,7.47,177.97,221006,,*06
$GPGGA,130720.468,1343.6183,N,10046.6172,E,1,06,1.5,-13.2,M,,,,0000%15
SGPGSALA,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1 %36
$GPRMC,130720.468,4,1343.6183,N,10046.6172,E,7.59,177.88,221006,,*00
$GPGGA,130721.468,1343.6161,N,10046.6171,E,1,06,1.5,-13.6,M,,, 0000* | F
$GPGSA,A 3,08,27,28,11,31,20,,,,,,2.6,1.5,2.1*36
SGPRMC,130721.468,A,1343.6161,N,10046.6171,F,7.82,179.84,221006,, *0A
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$GPGGA,130722.468,1343.6138,N,10046.6170,E,1,06,1.5,-14.0,M,,,,0000* 10
$GPGSA,A,3,08,27,28,11,31,20,,,,...2.6,1.5,2.1%36
SGPGSV.,3,1,11,08,72,299,49,27,72,195,46,04,67,178,,11,43,043,49,*70
$GPGSV,3,2,11,31,40,300,40,28,29,335,46,20,20,121,42,25,11,150,*78
$GPGSV,3,3,11,13,11,180,38,01,10,176,,29,09, 177, *4A

$GPRMC, 130722.468,A,1343.6138,N,10046.6170,E,7.87,180.28,221006, %01
$GPGGA, 130723.468,1343.6116,N,10046.6169,E,1,06,1.5,-14.4,M,,,,0000* | |
$GPGSA,A.3,08,27.28,11,31,20,,,.,..2.6.1.5,2.1*36

$GPRMC, 130723.468,A,1343.6116,N,10046.6169,E,7.88,179.60,221006,,*01
$GPGGA,130724.467,1343 .6094,N, 10046.6169,E,1,06,1.5,-14.8,M,,,,0000* | E
$GPGSA,A,3,08,27,28.11,31,20,......2.6,1.5,2.1%36
SGPRMC,130724.467,A,1343.6094,N,10046.6169,E,7.95,177.89,221006,,*07
$GPGGA,130725.467,1343.6072,N,10046.6168,E,1,06,1.5,-15.1,M,,,,0000* |E
SGPGSA,A,3,08,27,28,11,31,20,,.,,,2.6,1.5,2.1*36

SGPRMC, 130725.467,A,1343.6072,N,10046.6168,E,7.93,177.94,221006,,*05
$GPGGA,130726.467,1343.6049 N, 10046.6168,E,1,06,1.5,-15.4,M,,,,0000% 10
SGPGSA,A,3,08,27.28,11,31,20,,,.,,2.6,1.5,2.1%36
SGPRMC,130726.467,A,1343.6049 N, 10046.6168.E,8.06,177.42,221006,,*06
SGPGGA, 130727.467,1343.6027,N,10046.6 168,E,1,06,1.5,-[5.8,M,,,,0000*1 5
$GPGSA,A,3,08,27,28,11.31,20,,,,,,,2.6,1.5,2.1%36
SGPGSV,3,1,11,08,72,299,48,27,72,195,45,04,67,178,,11,43,043,46,*7D
$GPGSV,3,2,11,31,40,300,49,28,29,335,45,20,20,121,42,25,11,150,%72
$GPGSV,3,3,11,13,11,180,38,01,10,176,,29,09,176,*4A

$GPRMC, 130727.467,A,1343.6027,N,10046.6168,E,7.85,177.51,221006,,*09
$GPGGA,130728.467,1343.6005,N,10046.6168,E, 1,06,1.5,-16.1,M,,,,0000%10
$GPGSA,A,3,08,27,28,11,31,20,,,,,..2.6,1.52.1%36

$GPRMC, 130728 467,A,1343.6005,N,10046.6168,E,7.72,178.91,221006,,*0D
$GPGGA,130729.467,1343.5983,N,10046.6167,E,1,06,1.5,-16.3,M,,,,0000+18
$GPGSA.A.3.08,27,28,11,31,20,,.,,,2.6,1.5.2.1%36

$GPRMC, 130729.467,A,1343.5983,N,10046.6167,E,7.73,178.38,221006,,*05
SGPGGA, 130730.467,1343.5962,N,10046.6167,E,1,06,1.5-16.6,M,,,,0000* | A
$GPGSA,A,3,08,27,28,11,31,20,,,.,.2.6,1.5,2.1*36
$GPRMC,130730.467,A,1343.5962,N,10046.6167,E,7.49,178.20,221006,,*02
$GPGGA,130731.467,1343.5942,N, 10046.6167,E,1,06,1.5,-16.8,M,,,,0000%17
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SGPGSA,A,3.08,27.28,11,31,20,,.,,.2.6,1.5.2.1%36
$GPRMC,130731.467,A,1343.5942,N,10046.6 167,E.6.97,179.06,221006,,*06
$GPGGA, 130732.467,1343.5924,N,10046.6166,E,1,06,1.5,-17.0,M.,,,,0000% 1 C
$GPGSA,A,3,08,27,28,11,31,20,,,,.,.2.6,1.5,2.1*36
$GPGSV,3,1,11,08,72,299,49,27,72,195,46,04,67,178.,11,43,043,48*7 |
$GPGSV,3,2,11,31,40,300,44,28,29,335,45,20,20,121,37,25,11,150%7D
$GPGSC,3,3,11,13,11,180,26,01,10,176,,29,09,177, %45
$GPRMC,130732.467,A,1343.5924,N,10046.6166,E,6.31,179.59,221006,,*02
$GPGGA,130733.467,1343.5908 N,10046.6166,E,1,06,1.5,-17.1,M,,,,0000% 12
$GPGSA,A,3,08,27,28,11,31,20,,,,..2.6,1.5,2.1%36

$GPRMC,130733.467,A,1343 5908 N, 10046.6166,5.5.69,178.25,22 1006, *09
$GPGGA,130734.467,1343.5893N,10046.6168,E,1,06,1.5,-17.2,M,,, 0000* | B
$GPGSA,A,3,08,27,28,11,31,20,,,,.,.2.6,1.5,2.1*36
$GPRMC,130734.467,A,1343.5893 N,10046.6168,E,5.31,169.02,221006,,*0B
$GPGGA,130735.467,1343.5881,N,10046.6174,E,1,06,1.5,-17.3,M,,,,0000*15
$GPGSA,A,3,08,27,28,11,31,20,,...,.2.6,1.5,2.1%36
SGPRMC,130735.467,A,1343 5881,N,10046.6174,F,4.86,149.06,221006, *0F
SGPGGA,130736.467,1343.5872,N,10046.6183 E,1,06,1.5,-17.4,M,,,,0000%15
$GPGSA,A,3,08,27,28,11,31,20,,..,,.2.6,1.5,2.1#36
$GPRMC,130736.467,A,1343.5872,N,10046.6 183, E,4.84,130.01,221006,,%03
$SGPGGA,130737.467,1343 5867, N,10046.6196,E,1,06,1.5,-17.5M,,,,0000% 15
SGPGSA,A,3,08,27.28,11,31,20,,,.,.2.6,1.5,2. %36
$GPGSV,3,1,11,08,72,299,47,27,72,195,47,04,67,178,,11,43 043 39*78
$GPGSV,3,2,11,31,40,300,47,28,29,335,44,20,20,121,41,25,11,150,*7E
$GPGSV,3,3,11,13,11,180,27,01,10,176,,29,09,177,%44
$GPRMC,130737.467,A,1343.5867,N,10046.6196,F,5.02,107.30,221006,,*0B
$GPGGA,130738.467,1343.5865,N,10046.6213,E,1,06,1.5,-17.7,M,,,,0000* 14
$GPGSA,A,3,08,27,28,11,31,20,,,,,,.2.6,1.5,2.1¥36
$GPRMC,130738.467,A,1343.5865,N,10046.6213,E,6.09,94 87,22 1006,,*37
$GPGGA,130739.467,1343,5865,N,10046.6232,E,1,06,1.5,-17.9,M,,,,0000% [ 8
SGPGSA,A,3,08,27,28,11,31,20,,,,,.2.6,1.52.1%36
$GPRMC,130739.467,A,1343.5865,N,10046.6232,E,7.05,88.12,221006,,*39
$GPGGA,130740.467,1343.5865,N,10046.6252,,1,06,1.5,-18.0,M,,,,0000%1 6
$GPGSA.A3,08,27,28,11,31,20,,...,2.6,1.5,2.1%36
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$GPRMC,130740.467,A,1343.5865,N,10046.6252,F,6.93,90.80,221006,,*3D
$GPGGA,130741.466,1343.5864,N,10046.6271,F,1,06,1.5.-18.1,M,,,,0000% 17
SGPGSA,A,3,08,27,28,11,31,20,.,,,,,2.6,1.5,2.1*36
$GPRMC,130741.466,A,1343.5864,N,10046.6271,E,6.86,89.73,221006,,*3D
$GPGGA,130742.466,1343.5863,N,10046.6289,F, 1,06,1.5-18.3,M,,,,0000* 16
$GPGSA,A,3,08,27,28,11,31,20,....,.2.6,1.5,2.1*36
$GPGSV,3,1,11,08,72,299,46,27,72,195,47,04,67,178,,11,43,043,44*73
$GPGSV,3,2,11,31,40,300,40,28,29,335,39,20,20,121,43,25,11,150,*71
$GPGSV,3,3,11,13,11,180,36,01,10,176.,,29,09,177,*44
$GPRMC,130742.466,A,1343.5863,N,10046.6289,F,6.54,91.49,221006,,*3 1
$GPGGA,130743.466,1343.5863,N,10046.6308,E,1,06,1.5,-18.4,M,,,.0000%18
$GPGSA,A,3,08,27,28,11,31,20,.,.,,2.6,1.5,2.1%36

$GPRMC,130743.466,A,1343.5863 N, 10046.6308,E,6.58,89.90,221006,,*39
$GPGGA,130744.466,1343.5863,N,10046.6327,E, 1,06,1.5,-18.5.M,,, 0000*13
$GPGSA,A,3,08.27,28,11,31,20,,.....2.6,1.5,2.1*36

SGPRMC, 130744.466,A,1343.5863 N, 10046.6327,E.6.98,88.48,221006,,*3B
SGPGGA,130745.466,1343.5863,N,10046.6349,E,1,06,1.5.-18.6,M,,,,0000%19
$GPGSA,A,3,08,27,28,11,31,20,,,.,,,2.6,1.5,2.1%36
$GPRMC,130745.466,A,1343.5863,N,10046.6349,E,7.52,90.47,221006,,*33
SGPGGA, 130746.466,1343.5864,N,10046.6373,E,1,06,1.5,-18.8,M,,,,0000% L A
SGPGSA,A,3,08,27,28,11,31,20,.....,2.6,1.5,2.1*36

$GPRMC, 130746.466,A,1343.5864,N,10046.6373,E,8.62,86.88,221006,,*36
$GPGGA, 130747.466,1343.5866,N,10046.6398,E,1,06,1.5,-18.9,M,,,,0000% 1 D
$GPGSA,A,3,08,27,28,11,31,20,,..,,2.6,1.5,2.1*36
$GPGSV,3,1,11,08,72,299,47,27,72,195,47,04,67,178,,11,43,043,46*70
$GPGSV,3,2,11,31,40,300,42,28,29,335,40,20,20,121,42,25,11,150,*7C
$GPGSV,3,3,11,13,11,180,38,01,10,176,,29,09,177,*4A
SGPRMC,130747.466,A,1343.5866,N,10046.6398,F,8.92,86.03,221006,,*3C
$GPGGA,130748.466,1343.5867,N,10046.6425,E,1,06,1.5,-19.0,M,,,,0000*1 A
SGPGSA,A,3,08,27,28,11,31,20,.,.,..,2.6,1.5,2.1%36

$SGPRMC, 130748.466,A,1343.5867,N,10046.6425,E.9.38,87.20,221006,,* 32
SGPGGA,130749.466,1343.5868,N,10046.6453,E,1,06,1.5,-19.1,M,,,,0000* 14
$GPGSA,A,3,08,27,28,11,31,20,,,,.,.2.6,1.5,2.1*36
SGPRMC,130749.466,A,1343.5868 N, 10046.6453,E,9.67,87.51,221006,,*31
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$GPGGA,130750.466,1343.5868,N,10046.6479,E,1,06,1.5.-19.2,M,,,,0000* 17
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36

$GPRMC, 130750.466,A,1343.5868 N,10046.6479,E,9.31,89.63,221006,,*3D
SGPGGA, 130751.466,1343.5869.N,10046.6506,E,1,06,1.5,-19.3,M,,,,0000* 1 F
$GPGSA,A,3,08,27,28,11,31,20,,,..,,.2.6,1.5,2.1*36

$GPRMC, 130751.466,A,1343.5869,N,10046.6506,E,9.29,87.69,221006,,*39
SGPGGA,130752.466,1343.5871,N,10046.6532,E,1,06,1.5,-19.4,M,,,,0000%15
SGPGSA.A.3,08,27,28,11,31,20,..,.,..2.6,1.5,2.1*36
SGPGSV,3,1,11,08,73,298,48,27,72,195,47,04,67,178,,1 | 43,043 46*7F
$GPGSV.3,2,11,31,40,300,45,28,29,335,40,20,20,121,40,25,11,150,*79
$GPGSY,3.3,11,13,11,180,38,01,09,176,,29,09,177,%42
SGPRMC,130752.466,A,1343.5871,N,10046.6532,E,9.20,86.66,22 1006,,*33
$GPGGA,130753.466,1343.5872,N,10046.6558,F,1,06,1.5,-19.5,M,,, 0000* | A
SGPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1¥36
$GPRMC,130753.466,A,1343.5872,N,10046.6558,E,9.10,86,73,221006,,*3A
SGPGGA,130754.466,1343,5873 N,10046.6584,E,1,06,1.5,-19.6,M,,,,0000% | E
SGPGSA,A,3,08,27,28,11,31,20,,.,.,,2.6,1.5.2.1*36
SGPRMC,130754.466,A,1343.5873 N, 10046.6584,F,8.93,88.08,221006,,*35
SGPGGA,130755.466.1343.5874.N,10046.6608,E, 1,06,1.5,-19.6,M,,,,0000* | F
$GPGSA,A,3,08,27,28,11,31,20,,,.,.2.6,1.5,2.1*36
$GPRMC,130755.466,A,1343.5874,N,10046.6608,E,8.52,87.56,221006,,*3D
SGPGGA, 130756.466,1343.5875,N,10046.6632,E, 1,06,1.5,-19.7,M,,,,0000*15
SGPGSA.A,3,08,27,28,11,31,20,,.,,,.2.6,1.5,2.1*36
SGPRMC,130756.466,A,1343.5875,N,10046.6632,E,8.43,87.58,221006,,*38
$GPGGA,130757.466,1343.5878,N,10046.6654,E,1,06,1.5,-19.7,M,,,.0000% 19
$GPGSA,A,3,08,27,28,11,31,20,,..,.,2.6,1.5,2.1*36
$GPGSV,3,1,11,08,73,298,45,27,72,195,47,04.67,178,, 1 1,43,043,44* 70
SGPGSVY,3,2,11,31,40,300,43,28,29,335,39,20,20,121,34,25,11,150,%72
$GPGSV,3,3,11,13,11,180,30,01,09,176,,29,09,177,*4A
$GPRMC,130757.466,A,1343.5878,N,10046.6654,E,7.48,81.99,221006,,*3B
$GPGGA,130758.466,1343.5880,N,10046.6674,E,1,06,1.5,-19.7,M,,,,0000* | 0
$GPGSA,A,3,08,27,28,11,31,20,....,.2.6,1.5,.2.1*36

SGPRMC, 130758.465,A,1343,5880,N,10046.6674,E,6.90,83.73,221006,,*30
$GPGGA,130759.465,1343.5882,N,10046.6689,E,1,06,1,5,-19.6,M,,,,0000* 10
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SGPGSA,A,3,08,27.28,11,31,20,,,...,2.6,1.5,2.1%36
$GPRMC,130759.465,A,1343.5882,N,10046.6689,E,5.43,83.70,221006,,*3F
$GPGGA,130800.465,1343.5883,N,10046.6701,E,1,06,1.5,-19.6,M,,,,0000%1 3
$GPGSA,A,3,08,27,28,11,31,20,......2.6,1.5,2.1*36

SGPRMC, 130800.465,A,1343.5883,N,10046.6701,F,3.71,84.69,221006,,*34
SGPGGA,130801.465,1343.5883,N,10046.6705,E,1,06,1.5,-19.6,M,,,,0000% 16
$GPGSA,A,3,08,27.28,11,31,20,,,,.,,2.6,1.5,2.1*36
$GPRMC,130801.465,A,1343.5883 N,10046.6705,E, 1.38,86.08,221006,,*3B
$SGPGGA,130802.465,1343.5884,N,10046.6707,E,1,06,1.5,-19.7,M,,,,0000* 11
SGPGSA,A,3,08,27.28,11,31,20,,,.,,..2.6,1.5,2.1%36
SGPGSV,3,1,11,08,73,298,50,27,72,195,45,04,67,178,,11,43,043 49*7B
$GPGSV,3,2,11,31,40,300,47,28,29,335,44,20,20,121,42,25,11,150,*7D
$GPGSV,3.3,11,13,11,180,23,01,09,176,,29,09,177,*48

$GPRMC, 130802.465,A,1343,5884 N, 10046.6707,E,0.00,86.08,221006,,*37
$GPGGA,130803.465,1343.5884,N,10046.6707,E,1,06,1.5,-19.7,M,,,,0000%10
$GPGSA,A,3,08,27,28,11,31,20,,,...,.2.6,1.5,2.1¥36
$GPRMC,130803.465,A,1343.5884,N,10046.6707,E,0.00,86.08,221006,,*36
$GPGGA,130804.465,1343.5884,N,10046.6708,E, 1,06,1.5,-19.8,M,,,,0000% 17
$GPGSA,A,3,08,27.28,11,31,20,,,.,.,2.6,1.5,2.1*36

$GPRMC, 130804.465,A,1343.5884,N, 10046.6708, E,0.00,86.08,221006,,* 3E
$GPRMC,130756.466,A,1343.5875,N,10046.6632,E.8.43,87.58,221006,,*38
$GPGGA,130757.466,1343.5878,N,10046.6654,E,1,06,1.5,-19.7,M,,,,0000% 19
$GPGSA,A,3,08,27,28,11,31.20,.,,..,2.6,1.5,2.1*36
$GPGSV,3,1,11,08,73,298,45,27,72,195,47,04,67,178,,11,43,043,44*70
$GPGSV,3,2,11,31,40,300,43,28,29,335,39,20,20,121,34,25,11,150,%72
$GPGSV,3,3,11,13,11,180,30,01,09,176,,29,09,177,*4A

$GPRMC, 130757.466,A,1343.5878,N,10046.6654,E,7.48,81.99,221006,,*3B
$GPGGA,130758.465,1343.5880,N,10046.6674,E,1,06,1.5,-19.7,M,,,,0000% 10
$GPGSA,A,3,08,27,28,11,31,20,,,.,,.2.6,1.5,2.1*36

SGPRMC, 130758.465,A,1343.5880,N, 10046.6674,E,6.90,83.973,221006,,*30
$GPGGA,130759.465,1343.5882,N,10046.6689,E,1,06,1.5,-19.6,M,,,,0000% 1 0
$GPGSA,A,3,08,27,28,11,31,20,,.,,..2.6,1.5,2.1%36

$GPRMC, 130756.466,A,1343.5875,N,10046.6632,E,8.43,87.58,221006,,*38
SGPGGA,130757.466,1343.5878,N,10046.6654,E,1,06,1.5,-19.7.M.,,,0000% 19

78



79

$GPGSA,A,3,08,27,28,11,31,20,.,,.,,2.6,1.5,2.1*36
$GPGSV,3.1,11,08,73,298,45,27,72,195,47,04,67,178,,11,43,043,44*70
SGPGSV,3,2,11,31.40,300,43,28,29,335,39,20,20,121,34,25,11,150,*72
SGPGSV,3,3,11,13,11,180,30,01,09,176,,29,09,177,*4A
$GPGSA.A,3,08,27,28,11,31,20....,,.2.6,1.5,2. 1%36
SGPRMC,130759.465,A,1343 5882,N, 10046,6689,E,5.43,83.70,221006,,*3F
SGPGGA, 130800.465,1343.5883,N,10046.6701,E,1,06,1.5,-19.6,M,,,,0000%13
$GPGSA,A,3,08,27,28,11,31,20,,,,,,2.6,1.5,2. 1¥36

$GPRMC, 130800.465,A,1343.5883,N,10046.6701,E,3.71,84.69,221006,,*34
$GPGGA,130801.465,1343 5883 ,N,10046.6705,E,1,06,1.5,-19.6, M, ,,,0000* 16
SGPGSA,A,3,08,27,28,11,31,20,,,,,,.2.6,1.5,2.1%36
SGPRMC,130801.465,A,1343.5883,N,10046.6705,E, 1.38,86.08,221006,,*3B
$GPGGA,130802.465,1343 5884,N,10046.6707,E,1,06,1.5,-19.7,M,,,,0000*11
$GPGSA,A,3,08,27,28,11,31,20,,.,.,2.6,1.5,2.1*36
$GPGSV,3,1,11,08,73,298,50,27,72,195,45,04,67,178,,11,43,043 49* 7B
SGPGSV.3.2,11,31,40,300,47,28.29,335,44,20,20,121,42,25.11,150 *7D
$GPGSV,3,3,11,13,11,180,23,01,09,176,,29,09,177,*48
$GPRMC,130802.465,A, 1343.5884,N,10046.6707,F,0.00,86.08,221006,,*37
$GPGSV,3,2,11,31.40,300,43,28,29,335,39,20,20,121,34,25,11,150,%72
$GPGGA,130801.465,1343.5883,N,10046.6705,E.1,06,1.5,-19.6,M.,,,0000* 16
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mﬁauﬁﬂunm Eu$ AdRIa 20.07.03 WM il 20.08.02 WIwm

[ nm azfge T 203090 MISI (Mem) | Snaudien
20.07.03 13°43.6329 100°46.5973 5.56 | 6
20.07.04 13°43.6330 100°46.5989 5.69 6
20.07.05 13°43.6332 100°46.6005 6.02 6
20.07.06 13°43.6333 100°46.6023 6.30 6
20.07.07 13°43.6336 100°46.6041 6.53 6
20.07.08 13°43.6335 100°46.6059 6.24 6

[ 20.07.09 13°43.6335 100°46.6077 6.26 6
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LY o9 avafga ANUT (oM | Smouaniiou
20.07.10 13°43.6334 100°46.6094 6.09 6
20.07.11 13°43.6330 100°46.6111 5.96 6
20.07.12 13°43.6324 100°46.6127 6.04 6
20.07.13 13°43.6314 100°46.6142 6.28 6
20.07.14 13°43.6301 100°46.6155 6.48 6
20.07.15 13°43.6284 100°46.6164 6.80 6
20.07.16 13°43.6265 100°46.6169 7.08 6
20.07.17 13°43.6245 100°46.6172 7.19 6
20.07.18 13°43.6225 100°46.6172 7.29 6
20.07.19 13°43,6204 100°46.6173 7.47 6
20.07.20 13°43.6183 100°46.6172 7.59 6
20.07.21 13°43.6161 100°46.6171 7.82 6
20.07.22 13°43.6138 100°46.6170 7.87 6
20,07.23 13°43.6116 100°46.6169 7.88 6
20.07.24 13°43.6004 100°46.6169 7.95 6
20.07.25 13°43.6072 100°46.6168 7.93 6
20.07.26 13°43.6049 100°46.6168 8.06 6
20.07.27 13°43.6027 100°46.6168 7.85 6
20.07.28 13"43.6005 100°46.6168 7.72 6
20.07.29 13°43.5983 100°46.6167 7.73 6
20.07.30 13°43.5962 100°46.6167 7.49 6
20.07.31 13°43.5942 100°46.6167 6.97 6
20.07.32 13°43.5929 100°46.6166 6.31 6
20.07.33 13°43.5908 100°46.6166 5.69 6
20.07.34 13°43.5893 100°46.6168 5.31 6
20.07.35 13°43.5881 100°46.6174 4.86 6
20.07.36 13°43.5872 100°46.6183 4.84 6
20.07.37 13°43.5867 100°46.6196 5.02 6
20.07.38 13°43.5865 100°46.6210 6.09 6
20.07.39 13'43.5865 100°46.6232 7.05 6
20.07.40 13°43.5865 100°46.6252 6.93 6
20.07.41 13°43.5864 100°46.6271 6.86 6

P 3/ @ o Aol 1 r
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20.07.42 13°43.5863 100°46.6289 6.54 6
20.07.43 13°43.5863 100°46.6308 6.58 6
20.07.44 13°43.5863 100°46.6327 6.98 6
20.07.45 13°43.5863 100°46.6349 7.52 6
20.07.46 13°43.5864 100°46.6373 8.62 6
20.07.47 13°43.5866 100°46.6398 8.92 6
20.07.48 13°43.5867 100°46.6425 9.38 6
20,07.49 13°43.5868 100°46.6253 9.67 6
20.07.50 13°43.5868 100°46.6479 9.31 6
20.07.51 13°43.5869 100°46.6506 929 6
20,07.52 13°43.5871 100°46.6532 9.20 6
20.07.53 13°43.5872 100466558 9.10 6
20.07.54 13°43.5873 100°46.6584 8.93 6
20.07.55 13°43.5874 100°46.6608 8.52 6
20.07.56 13°43.5875 100°46.6632 8.43 6
20.07.57 13°43.5878 100°46.6654 7.48 6
20.07.58 13°43.5880 100°46.6674 6.90 6
20.07.59 13°43.5882 100°46.6689 5.43 6
20.08.00 13°43.5883 100°46.6701 3.71 6
20.08.01 13°43.5883 100°46.6707 1.38 6
20.08.02 13°43.5884 100°46.6707 0.00 6
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1. <<Specification>>

Product Features]

-- SiRF GPS Architecture

-- SiRF starll high performance and low power
consumption chip set

-- Support standard NMEA 0183 protocol

-- All-in-view 12-channel parallel processing

-- SnapLock 100ms re-acquisition time

-- Cold start under 45 seconds, average

-- Superior urban canyon performance

-- FoliageLock for weak signal tracking

-- Optional build-in SuperCap to reserve system data for
rapid satellite acquisition.

-- Full-duplex RS-232 port for navigation and control
messages

-- Differential GPS capability through 2™ RS-232 port

Stars Navigation Tech. Ltd www.starsnav.com
‘nnovation GPS and Telemetry System 1 sales@starsnav.com



[SIStem Specification

* Flectrical Characteristics

<Receiver>
- Frequency L1, 1575.42MHz
-- C/A code 1.023MHz chip rate
-- Channels 12
-- Sensitivity -170dBW
<Accuracy>
-- Position Horizontal 15m 2d RMS (SA off)
10m 2d RMS,WAAS enable(SA off)
[ ~ 5 m, DGPS corrected
-- Velocity 0.1mv/sec 95% (SA off),
-- Time 1 microsecond synchronized to GPS time
<Datum>
-- WGS-84

<Acquisition Rate>

-- Reacqusition 0.1 sec., average (recovery time for being interrupted)
-- Hot start 8 sec., average (with ephemeris and almanac valid)

-- Warm start 38 sec., average (with almanac but not ephemeris)

-- Cold start 48 sec., average (neither almanac nor ephemeris)

<Dynamic Condition>

-- Altitude 18,000 meters (60,000 feet) max.

~ Velocity 515 meters/sec. (1000knots) max.

<Power>

-- Voltage supply 3.8Vdc ~ 6.5Vde

- Current supply Continuous mode: 60mA typical
Trickle power mode: 25mA typical

-- Backup Power +2.5V to +3.6V

-- Backup Current 10uA typical



<Serial Port>

-- Ports one for GPS, one for DGPS

--Electrical level : TTL level(ET-102), Output voltage level : 0 ~ 3.5v
RS-232 level(ER-102)

-- Communication Full duplex asynchronous

-- Code type ASCl

-- GPS Protocol SiRF binary/NMEA 0183 changeable(Default:NMEA)

-- GPS Output Message

SiRF binary >> position, velocity, altitude, status and control
NMEA 0183 >> GGA, GSA, GSV, RMC (VTG and GLL are optional)

-- GPS traunsfer rate Software command setting
(Default : 4800bps for NMEA)
-- DGPS protocol RTCM SC-104, ver 2.00, type 1, 2, and ©

<Time Mark> (1 PPS Pulse)

- Level TTL

-- Pulse duration 100ms

-~ Time reference At the pulse positive edge

-- Measurement Aligned to GPS sec., +/~ lus

<Active Antenna Connector>
-~-MCX ,SMA ,SMB or others OEM specified connector avatlable

* Environmental Characteristics

<Temperature>
-- Operating -40deg. C to +80deg. C
-- Storage -40 deg. C to +85deg. C



* Physical Characteristics

<Dimension>
55 COMPONENT SIDE 7 mm :J]_ﬂ]
l 21.5 mm 48 PCB t=1.6 mm e N 2% 18
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hterface Connectiog’

* Pin-out of the 20-pin interface connector

Nlrt:lnber Name Description Type
1 VANT Antenna DC Voltage Input
2 yDC 3.8V~6.5V DC Power Input Input |
3 VBAT Backup Battery Inpuﬂ
4 vDC (Shorted with pin 2) Input
5 PBRES Push Button Reset Input (Active Low) | Input
6 RESERVED (Reserved)

Down-load data from R5232 to flash

7 SELECT |ROM (Reserved)
8 RESERVED (Reserved)
9 RESERVED (Reserved)
14 GND Ground
11 TXA | Serial Data Qutput A (GPS Data) Output
12 RXA i Serial Data Input A (Command) Input
13 GND Ground
14 TXB Serial Data Output B (No Used) Output
15 RXB Serial Data Input B (DGPS Data) Input
16 GND Ground
17 RESERVED (Reserved)
18 GND Ground
19 TIMEMARK | 1PPS Time Mark Output Qutput
20 RESERVED (Reserved)




Interface description|

* VANT (antenna DC power input):

DC voltage is for active antenna.

* VDC (DC power input):
This is the main DC supply for a 3.8V ~ 6.5V power module board.

* VBAT (Backup battery):

This is the battery backup input that powers the SRAM and RTC when main power is
removed . Typical current draw is 10uA. Without an external backup battery or Gold-capacitor,
the module/engine board will execute a cold star after every turn on. To achieve the faster start-
up offered by a hot or warm start, either a battery backup must be connected or a Gold-
capacitor should be installed. To maximize battery lifetime, the battery voltage should not
exceed the supply voltage and should be between 2.5v and 3.6v.

* PBRES (Push button reset):
This pin provides an active-low reset input to the engine board. It causes the engine board

to reset and start searching for satellites.

* SELECT :

Do not connect.

*TXA

This is the main transmits channel for outputting navigation and measurement data to
user’s navigation software or user written software.

ET-102: TTL level , OV ~ 3.5V

ER-102: RS232 level

*RXA :

This is the main receive channel for receiving software commands to the engine board
from SiRFdemo software or from user written software.

Normally this pin must be kept in high, and if you don’t use this pin please connect a
resistor to 3.5V to pull high.

*TXB:

No function as so far (Do not connect)



*RXB:
This is the auxiliary receive channel for inputting differential corrections to the engine

board to enable DGPS navigation.

* Time mark :
This pin provides one pulse-per-second output from the engine board that is synchronized
to GPS time.

*GND .

GND provides the ground for the engine board. Connect all grounds.

* Others ;
Do not connect,



2. SOFTWARE COMMAND

2.1 NMEA Output Command

GGA-Global Positioning System Fixed Data

Table B-2 contains the values for the following example:

$GPGGA,161229.487,3723.2475 N, 12158 3416,W,1,07,1.0.9.0 M,,, 0000*18

Table B-2 GGA Data Format

Name Example Units Description
Message D $GPGGA GGA protocol header
UTC Time 161229.487 hhmmss.sss
Latitude 3723.2475 ddmm.mmmm
N/S Indicator N N=north or S=south
Longitude 12158.3416 dddmm.mmmm
E/W Indicator W E=east or W=west
Position Fix Indicator [l See Table B-3
Satellites Used 07 Range 0 to 12
HDOP 1.0 Horizontal Dilution of Precision
MSL Altitude' 9.0 meters
Units M meters
Geoid Separation’ meters
Units M meters
Age of Dift, Corr, second Null tields when DGPS is not used
Diff. Ref. Station ID 10000
Checksum *18
<CR><LF> End of message termination

1. SiRF Technology Inc. does not support geoid corrections. Values are WG S84 ellipsoid heights,

Table B-3 Position Fix Indicator

Value Description

0 Fix not available or invalid

1 GPS 8PS Maode, fix valid

2 Differential GPS, SPS Mode , fix valid
3 GPS PPS Mode, fix valid




GLL-Geographic Position-Latitude/Longitude

Table B-4 contains the values for the following example:

8GPGLL,3723.2475N,12158.3416,W,161229 487 A*2C

Table B-4 GLL Data IFormat

Name Example Units Description
Message ID $GPGLL GLL protocol header
Latitude 3723.2475 ddmm.mmmm
N/S Indicator n N=north or S=south
Longitude 121583416 dddmm.mmmm
E/W Indicatar w =east or W=west
UTC Position 161229487 hhmmss.sss
Status A A=data valid or V=data not valid
Checksum *2C
<CR><LF> End of message termination

GSA-GNSS DOP and Active Satellites

Table B-5 contains the values for the following example:

$GPGSA,A,3,07,02,26,27,09,04,15,,,.,,1.8,1.0,1.5%33

Table B-5 GSA Data Format

Name Example  |Units Description
Message 1D $GPGSA GSA protocol header
Model A See Table B-6 B
Mode2 3 See Table B-7
Satellite Used’ 07 Sv on Channel 1
Satellite Used' 02 Sv on Channel 2
Satellite Used' Sv on Channel 12
PDOP 1.8 Position dilution of Precision
HDOP 1.0 Horizontal dilution of Precision
VDOP 1.5 Vertical dilution of Precision
Checksum *33
<CR><LF> End of message termination

1.  Satellite used in solution.

Table B3-6 Modcl

~ Value Description
M Manual-forced to operate in 2D or 3D mode
A 2Dautomatic-allowed to automatically switch 2D/3D
Table B-7 Mode 2
I Value ] Description ]




Fix Not Available

2D

=

ad [ Ingd |

3

GSV-GNSS Satellites in View

Table B-8 contains the values for the following example:
$GPGSV,2,1,07,07,79,048,42,02,51,062,43,26,36,256,42,27 27,138 42*7 |
$GPGSV,2,2,07,0023.313,42,04,19,159,41,15,12,041,42*4

Table B-8 GSV Data YFormat

Name Example Description
Message D  |$GPGSV GSV protocol header
Number of Messages (2 Range | to 3
Message Numw 1 Range 1to 3
Satellites in View 07
Sateliite [D 07 Channel 1{Range | to 32)
Elevation 79 degrees  |Channel 1{Maximum90)
Azimuth 048 degrees |Channel 1(True, Range 0 to 359)
SNR(C/No) 42 dBHz Range 0 to 99,null when not tracking
Satellite ID 27 Channel 4 (Range | to 32)
Elevation 27 Degrees  |Channel 4(Maximum90)
Azimuth 138 Degrees [Channel 4(True, Range 0 to 359)
SNR({C/No) 42 dBHz Range 0 to 99.null when not tracking
'Checksum *71
ER><LF’> End of message termination

1. Depending on the number of satellites tracked multiple messages of GSV data may be required.
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RMC-Recommended Minimum Specific GNSS Data
Table B-10 contains the values for the following example:
$GPRMC,161229.487,A,3723.2475,N,12158.3416,W,0.13,309.62,120598,,*10
Table B-10 RMC Data Format

Name Example Units Description
Message 1D $GPRMC RMC protocol header
UTC Time 161229.487 hhmmss.sss
Status A A=data valid or V=data not valid
Latitude 3723.2475 ddmm.mmmm
N/S Indicator N N=north or S=south
Longitude 12158.3416 dddmm.mmmm
E/W Indicator W E=east or W=west
Speed Over Ground 0.13 knots
lEourse Over Ground 309.62 degrees True
Date 120598 ddmmyy
Magnetic Variation® degrees E=ecast or W=west
Checksum *10
<CR><LF> End of message termination

SiRF Technology Inc. does not support magnetic declination. All “course aver ground” data are

geodetic WG48 directions.
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VTG-Course Over Ground and Ground Speed

$GPVTG,309.62.T,M,0.13.N,0.2 K*6E

Name Example Units Description
Message 1D SGPVTG VTG protocol header
Course 309.62 degrees Measured heading
Reference T True
Course degrees Measured heading
Reference M Magnetic
Speed 0.13 knots Measured horizontal speed
Units N Knots
Speed 0.2 Km/hr Measured horizontal speed
Units K Kilometers per hour
Checksum *6E
<CR><LF=> End of message termination




2.2 NMEA Input Command

A). Set Serial Port ID:100 Set PORTA parameters and protocol

This command message is used to set the protocol(SiRF Binary, NMEA, or USER1)
and/or the communication parameters(baud, data bits, stop bits, parity). Generally,this
command would be used to switch the module back to SiRF Binary protocol mode where a
more extensive command message set is available. For example,to change navigation
parameters. When a valid message is received,the parameters will be stored in battery backed
SRAM and then the receiver will restart using the saved parameters,

Format:
$PSRF100,<protocol>,<baud>,<DataBits>,<StopBits>,<Parity>*CKSUM

<CR><LF>
<protocol> 0=SiRF Binary, I=NMEA, 4=USERI1
<baud> 1200, 2400, 4800, 9600, 19200, 38400
<DataBits> 8,7. Note that SiRF protocel is only valid {8 Data bits
<StopBits> 0,1
<Parity> 0=None, 1=0dd, 2=Even

Example 1: Switch to SiRF Binary protocol at 9600,8,N,1
$PSRF100,0,9600,8,1,0*0C<CR><LF>

Example 2: Switch to Userl protocol at 38400,8,N,1
$PSRF100,4,38400,8.1,0*38<CR><LF>

**Checksum Field: The absolute value calculated by exclusive-OR the 8 data
bits of each character in the Sentence,between, but excluding “$”
and “*”. The hexadecimal value of the most significant and least
significant 4 bits of the result are convertted to  two  ASCII characters
(0-9,A-F) for transmission. The most

significant character is transmitted first.

** < CR><LF> : Hex 0D 0A



B). Navigation Initialization ID : 101 Parameters required for start

This command is used to initialize the module for a warm start, by providing current position

(in X, Y, Z coordinates ) ,clock offset, and time. This enabies the receiver to search for the
correct satellite signals at the correct signal parameters. Correct initialization parameters will
enable the receiver to acquire signals more quickly, and thus, produce a faster navigational
solution.

When a valid Navigation Initialization command is received, the receiver will restart using the

input parameters as a basis for satellite sclection and acquisition.

Format :
$PSRF101,<X> <Y> <Z> <ClkOffset> <TimeOfWeek>,<WeekNo>,<chnlCount>,<ResetCfg>
*CKSUM<CR><LF>
<X> X coordinate position
INT32
<Y> Y coordinate position
INT32
<> 7 coordinate position
INT32
<ClkOffset> Clock offset of the receiver in Hz, Use O for {ast saved
value if available. If this is unavailable, a default
value of 75000 for GSP1, 95000 for GSP I/LX will
be used.
INT32
<TimeOf Week> GPS Time Of Week
UINT32
<WeekNo> GPS Week Number
UINT!6
( Week No and Time Of Week calculation from
UTC time }
<chnlCount> Number of channels to use.1-12. If your CPU

throughput is not high enough, you could decrease



needed throughput by reducing the number of
active channels
UBYTE

<ResetCfg> bit mask
0x01=Data Valid warnvhotstarts=1
0x02=clear ephemeris warm start=1
0x04=clear memory. Cold start=1
UBYTE
Example: Start using known position and time.
3 PSRF101,-2686700,-4304200,3851624,96000,497260,921,12,3*7F

C). Set DGPS Port ID:102 Set PORT B parameters for DGPS input

This command is used to control Serial Port B that is an input only serial port

used to receive

RTCM differential corrections. Differential
receivers may output corrections using different

communication parameters. The default
communication parameters for PORT B are 9600

Baud, 8data bits, 0 stop bits, and no parity. If a DGPS
receiver is used which has different communication parameters, use this command to
allow the receiver to correctly decode the data.  'When a valid message is received, the
parameters will be stored in battery backed SRAM and then the receiver will restart using
the saved paramcters.

Format;
$ PSRF102,<Baud>,<DataBits>,<StopBits> <Parity>*CKSUM<CR><[LF>

<baud> 1200,2400,4800,9600,19200,38400
<DataBits> 8

<StopBits> 0,1

<Parity> 0=None,0dd=1.Even=2

Example: Set DGPS Port to be 96008 N,1
$ PSRF102,9600,8,1.0*12



D). Query/Rate Control ID:103  Query standard NMEA message
and/or set output rate

This command is used to control the output of standard NMEA message GGA, GLL, GSA,
GSV

RMC, VTG. Using this command message, standard NMEA message may be polled once,
or setup for periodic output. Checksums may also be enabled or disabled depending on
the needs of the receiving program. NMEA message settings are saved in battery backed

memory for each entry when the message is accepted.

Format:
$ PSRF103,<msg>,<mode>,<rate>,<cksumEnable>* CKSUM<CR><[ F>

<msg> 0=GGA,1=GLL,2=GSA,3=GSV,4=RMC,5=VTG

<mode> 0=SetRate, 1 =Query

<rate> QOutput every <rate>seconds, off=0,max=255

<cksumEnable> O=disable Checksum,1=Enable checksum for specitied
message

Example 1: Query the GGA message with checksum enabled
$ PSRF103,00,01,00,01*25

Example 2: Enable VTG message for a 11z constant output with checksum enabled
$ PSRF103,05,00,01,01*20

Example 3: Disable VTG message
$ PSRF103,05,00,00,01*21

16



E). LLA Navigation Initialization ID:104 Parameters required to
start using Lat/Lon/Alt

This command is used to initialize the module for a warm start, by providing current position
(in Latitude, Longitude, Altitude coordinates), clock offset, and time. This enables the
receiver to search for the correct satellite signals at the correct signal parameters. Correct
inttialization parameters will enable the receiver to acquire signals more quickly, and thus,
will produce a faster navigational soution.

When a valid LLANavigationlnitialization command is received,the receiver will restart using

the input parameters as a basis for satellite selection and acquisition.

Format:
% PSRF104.<Lat>,<Lon> ,<Alt>,<ClkOffset>, <TimeOfWeek>, <WeekNo>,<Channel Count>,
<ResetClg>*CKSUM<CR><LF>

<Lat> Latitude position, assumed positive north of equator and
negative south of equator float, possibly signed

<Lon> Longitude position, it is assumed positive east of Greenwich
and negative west of Greenwich

Float, possibly signed

<Al Altitude position
float, possibly signed

<ClkOftset> Clock Offset of the receiver in Hz, use 0 for last saved value
if available. If this is unavailable, a default value of 75000
for GSP1, 95000 for GSP1/LX will be used.

INT32
<TimeOfWeek>  GPS Time Of Week
UINT32
<WeekNo> GPS Week Number
UINT16
<ChannelCount> Number of channels to use. 1-12
UBYTE
<ResetCfg> bit mask 0x01=Data Valid warm/hot starts=1

17



0x02=clear ephemeris warm start=1
0x04=clear memory. Cold start=1
UBYTE
Example: Start using known position and time.
$ PSRF104,37.3875111,-121.97232,0,96000,237759,922,12,3*37

F). Development Data On/Off ID:105 Switch Development Data
Messages On/Off

Use this command to enable development debug information if you are having trouble getting
commands accepted. Invalid commands will generate debug information that should
enable the wuser to determine the source of the command rejection. Common reasons for
input command rejection are invalid checksum or parameter out of specified range. This setting

1s not preserved across a module reset.

Format:  § PSRF105,<debug>*CKSUM<CR><LF>

<debug> 0=0f1t,1=0On
Example: Debug On $ PSRF105,1*3E
Example: Debug Off $ PSRF105,0*3F

Stars Navagation Tech Ltd.
7FL-1,No. 152, Sec. 1, Jungshan Rd., Shulin City, Taipei, Taiwan 238, R.0.C.
TEL: +886 2 2681547 FAX: +886 2 2681 5469 E-mail: sales(@starsnav.com

URL: www .starsnav.com
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18-4323: Rev 13; 4/04

General Description

The MAX220-MAX249 family of line drivers/receivars is
intended for all EIA/TIA-232E and V.28/V.24 communica-
tons interfaces, particularly applications where 212V is
not avaiiable.

These parts are especially usefut in battery-powered sys-
tems, since their low-power shuidown made reduces
power dissipation to less than 5uW. The MAX225,
MAX233, MAX235, and MAX245/MAXZ46/MAX247 use
no external components and are recommended for appli-
cations where printed circuit board space is critical.

Applications
Portabie Computers

Low-Paower Modems

Interface Translation

Battery-Powered RS-232 Systems

Multidrop RS-232 Networks

AuteShutdown and UCSF are trademarks of Maxim integrated
Products, Inc.

MAXIWVI

+5V-Powered, Multichannel RS-232
Drivers/Receivers

Nexit-Generation

MAX3222E/MAX3232E/MAX3237E/MAXI241E/
MAX3246E: +3.0V to +5.5V, Low-Power, Up to
1Mbps, True RS-232 Transceivers Using Four
0.1YF External Capacitors (MAX3246E Available in
a UCSP™ Package)

4+ For Low-Cost Applications:
MAX221E: £15kV ESD-Protected, +5V, 1pA, Single
RS-232 Transceiver with AutoShutdown™

Device Features
4 For Low-Voltage, Integrated ESD Applications:

Ordering Information

[ PART TEMP RANGE PIN-PACKAGE |
MAX220CPE 0°C to +70°C 16 Plastic DIP
MAX220CSE 0°C to +70°C 16 Narrow SO
MAX220CWE 0°C 1o +70°C 16 Wide SO J
MAX220C/D 0°C to +70°C Dice*

MAX220EPE -40°C to +85°C 16 Plastic DIP
MAX220ESE -40°C 10 +85°C 16 Narrow SO
MAX22DEWE -AD°C to +85°C 16 Wide SO
MAX220EJE -40°C 10 +85°C 16 CERDIP ;
MAX220MJE -55°C 10 +125°C__ 16 CERDIP B

Ordering information continued at end of data sheet.

*Contact factory for dice specifications.

Selection Table

Power No. of Nomina) SHDN Rx
Part Supply A5-232 No. of Cap. Value & Three- Active in Data Rate
Number {V) Drivera/Rx Ext. Caps (UF) State SHDN {kbps) Features
MAX220 +5 2/ 4 0.047/0.33  No — 120 Ulira-low-power, industry-standard pinowt
MAX222 +5 22 4 041 Yas —_ 200 Low-power shutdown
MAX223 (MAX213) +5 4/5 4 1.0(0.1) Yes v 120 MAX241 and receivers active in shutdown
MAXZ25 +5 5/9 0 — Yes v 120 Available in SO
MAX230 (MAX200) +5 5/0 4 1.040.1) Yes — 120 5 drivers with shutdown
MAX231 [MAX201) +5and 22 2 1.0(0.1) No — 120 Standard +5/+12V or battery supplies;
+7 510 +13.2 same functions as MAX232
MAX232 {(MAX202) +5 212 4 1.0 (0.1} No — 120 {64) Industry standard
MAX232A +5 2i2 E] 0.1 No — 200 Higher slew rate, small caps
MAKZ3Z (MAXZ203Y +5 242 ¥ — Mo — 14 No external caps
MAXZ233A +5 212 0 - Mo — 200 Mo external caps, high slew rate
MAX234 (MAX204) +5 4j0 4 1001 MNo — 120 Replaces 1488
MAX235 (MAXZ05) +3 5/5 Q — Yes — 120 No external caps
MAXZ236 (MAX206) +5 4/3 4 1.0(0.1) Yes — 120 Shutdawn, three state
MAXZ37 (MAX207) +5 5/3 4 1.0(0.1) Nao — 120 Complerrents (BM PC senal port
BAX238 (MAX208) +5 444 4 1.0(0.1) No — 120 Replaces 1488 and 1489
MAX239 (MAX203) +5 and 3/5 2 1.0(0.1) Na — 120 Standarg +5/+12V or battery supplies;
+7.510+13.2 single-package solution for IBM PC seria! port
MAX240 +5 55 4 10 Yes — 120 DiP or flatpack package
MAX241 {MAXZ11) +5 4/5 4 1.0(0.1) Yes — 120 Compiete IBM PC serial port
MAX242 +5 2f2 4 0.1 Yes v 200 Separate shutdown and enable
MAX243 +5 2{2 4 'R No — 200 QOpen-ing detection simplifies cabing
MAX244 +5 B/10 4 10 No — 120 High slew rate
MAX245 +5 8/10 Q — Yes v 120 High slew rate, inl. caps, two shutdown modes
MAX246 +5 B8/10 Q — Yes v 120 High slew rate, int. caps, three shutdown modes
MAX247 +5 B/ 0 — Yes v 120 High slew rate, int. caps, nine operating modes
MAX248 +5 B/8 4 1.0 Yes v 120 High slew rate, seiective half-chip enables
MAX249 +5 6110 4 10 Yes v 120 Awaiiabte in guad fiatpack package
Vi LV Maxim Integrated Products 1
For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at

1-8884629-4642, or visit Maxim’s website at www.maxim-ic.com.
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+5V-Powered, Multichannel RS-232

20-Pin Plastic DIP (derate 8.0CmwW/°C above +70°C) ..440mwW
16-Pin Narrow SO (derate 8.70mwW/°C ahove +70°C) ...696mW
16-Pin Wide S0 (derate 9.52mwW/°C above +70°C)......762mW

18-Pin Wide SO (derate 9.52mW/C

above +70°C).....762mwW

20-Fin Wide SO (derate 10.00mW/°C abave +70°C)....800mwW
20-Pin S5CP (derate 8.00mW/°C above +70°C) .......... 840mwW
16-Pin CERDIP (derate 10.00mwW/°C above +70°C).... BOOmW
18-Pin CERDIP (derate 10.53mwW/°C above +70°C).....842mW

Drivers/Receivers
ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A/233A/242/243
Supply Voltage (Vo) ... PSSR -0.3V o +6Y
Input Voltages
TIN... e, 0.3V 1O (Ve - 0.3V)
Riny (Exsepi MAXZZO) ............................ +30V
RN IMAX 220 e +2bY
Tout (Except MAX220) (Note 1) ..o e £ 18V
ToUTIMAXZ220). 2 1302V
Qutput Voltages
T o e e +15Y

Rour -0.3V to (Vcc +0.3V)
Driver/Receiver Output Shart Circuited to GNDLLLLL Continuous
Continuous Power Dissipation (Ta = +70°C)

16-Pin Plastic DIP {derate 10.53mW/°C ahove +70°C)....842mwW

18-Pin Plastic DIP (derate 11.11mW/*C above +70°C)....880mW

Cperating Temperature Ranges

MAX2_ _AC_ _, MAX2__C_

MAX2_ _AE_ _ MAX2__E

MAX2_ _AM_ _ MAX2_ _M_
Storage Temperature Range
Lead Temperature {soldering, 10s)

Note 1: Input voltage measured with ToyT in high-impedance state, SHDON or Voo = OV,
Note 2: For the MAX220, V+ and V- can have a maximum magnitude of 7Y, bui their absoiute difference cannot exceed 13V.

Stresses beyond those listed under "Absolute Maximum Ratings” may cause permanent damags (o the device. These are stress ratings oniy. and funchonal
operation of the device at these or any other conditions beyond those indicatsd in the aperational sections of the specifications is not implied. Expasure fo
abisolute maximum rating conditions for extended periods may affect device refiability.

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243

JETTPU e 0°C o +70°C

....-40°C to +85°C

. BEC10+125°C

(Voo = +5V £10%, C1-C4 = 0.1uF, MAX220, G1 = 0.047uF, C2-C4 = Q,33uF, Ta = TmiN 1o Tmax, unless olherwise noted.}

PARAMETER | CONDITIONS | MIN  TYP  MAX | UNITS
RS5-232 TRANSMITTERS -
| Cutput Voitage Swing | All transmitter ¢ outputs lcaded with 3k o GND | 5 8 J )
| T
i Input Logic Threshold Low 1.4 08 v
) ) [ All devices except MAX220 2 14
Input Logic Threshold High e — )
MAX220: Voo = 5.0V 2.4
Logic PUILUoAnoul G . All except MAX220, normal aperation s 40 A
- 4 =
ogie FUlFprnpdt utren | SHDN = 0V, MAX222/242, shutdown, MAX220 001 =t | *
! Voo = 5.5V, SHDN = OV, VouT = £158V, MAX222/242 +0.01 +10
Qutput Leakage Gurrent ___ Vour = £15V £0.01  £10 A
Voo =SHON =0
€ = SHON = Qv MAXZ20, VouT = 212V +25 |
Data Rate 200 116 kbps
Transmitter Output Resistance Veoe = V+ = V- =0V, Vout = 22V 300 10M Q
o Vour = OV +7 +22
Qutput Short-C tC nt Vour = Qv ] mhA
utp rt-Circuit Curre oul J ANGZ0 160
. RS-232 RECEIVERS
T +30
RS-232 input Voltage Operating Range v
pui vollage Lperating hang MAX220 125
_
All except MAX243 R2)y 0.8 1.3
RS-232 input Threshold Low Voo = &Y vV
P ce MAX243 R2yy (Nate 2) T3
243 1. A4
RS-232 Input Threshald High Ve = 5V All except MAX243 Rz 1B 28y
MAX243 R2iy (Note 2} 05 04
I~ an N
All exc , =5V, h i .
| RS-232 Input Hysteresis except MAX243, Voo = 5V, no hysteresis in shdn

MAXZ243

RS-232 Input Resistance

Ta = +25°C (MAX220)

MAXIWN



+5V-Powered, Multichannel RS-232
Drivers/Receivers

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243 (continued)
(Voo = +5V £10%, C1-C4 = 0.1uF, MAX220, C1 = 0.047uF, C2-C4 = 0.33uF, Ta = TMIN ta Tmax, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
lout = 3.2mMA 0.2 0.4
TTL/CMOS Output Voliage Low Y,
P 9 louT = 1.6mA (MAX220) 0.4
TTL/CMOS Qutput Valtage High louT = -1.0mA 35 Vee-02 v
TTL/CMCS Cutput Short-Circuit Sourcing Vout = GND -2 -10 A
Current Shrinking Vout = Voo 10 30
TTL/CMGCS Qutput Leakage Current SHDN =Vec or EN = Vo (SHRN = OVifor MAX222) £0.05 10 A
0OV <= Vour = Vco
EN Input Threshoid Low MAX242 1.4 0.8 vV
EN Input Threshold High MAX242 2.0 1.4 V
Operating Supply Voitage 4.5 55 \
MAX220 0.5 2
P No load
' Figures 5,6, 11,19 3k load LMAXE.?U 12
bath inputs MAX222/232A(233A/242/243 15
Ta = +25°C 01 10
Shutdown Supply Current MAX222/242 Ta =0"Clo +70°C 2 >0 A
utdown Su urren
NI SUpRY Ta = -40°C to +85°C 2 g |
I Ta = -55°C 1o +125°C 35 100
SHDN !nput Leakage Current MAX222/242 t1 HA
SHON Threshold Low MAX222/242 1.4 0.8 vV
SHDN Threshold High MAX222/242 2.0 1.4 v
CL = 50pF to 2500pF,
RL = 3KQ to 7kQ. MAX222/232A/233A/242/243 6 12 30
Transition Slew Rate Voo = 5V, Ta = +25°C, Vius
measured from +3V MAX220 15 3 30
to -3V or -3V to +3V
MAX222/232A/233A/2421243 13 35
Transmitter Propagation Delay tPHLT MAX220 2 0
TLL 10 RS-232 (Normal Cperation), s
Figure 1 o MAX222/232A/233A/242/243 15 35
PLA MAX220 5 10
MAX222/232A/233A/242/243 05 1
| Receiver Propagation Delay PHLR MAX22D 08 Ell
RS-232 1o TLL {Normal Qperation), . s
Figure 2 ( a ) t MAX222/232A/233A/242/243 0.6 1 H
PLHA MAX220 038 3
Receiver Propagation Delay IPHLS MAX242 0.5 10
RS-232 to TLL (Shutdown), Figure 2 [ 1py s MAX542 55 G HS
Receiver-Output Enable Time, Figure 3 | teR MAX242 125 500 ns
Receiver-Output Disable Time, Figure 3 | tor MAX242 160 500 ns
Note 3: MAX243 R2qy7 is guaranteed to be low when B2y is = GOV or is floating,
MAXI W 3
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+5V-Powered, Multichannel RS-232

Drivers/Receivers

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243 (continued)

(Voo = +5V £10%, C1-C4 = G.1pF, MAX220, C1 = 0.047uF, C2-C4 = 0.33pF, Ta = TN to Timax, unless otherwise noted.)

PARAMETER T

’ﬂTransmitteﬁOutput Enable Time

(SHDN Goes High), Figure 4

Transmitter-Output Disable Time
(SHDN Goes Low), Figure ¢

Transmitter + to - Propagation
Delay Difference (Normal Operaticn)

Receiver + to - Propagation
Elay Differenca (Narmal Operation)

CONDITIONS MIN  TYP  MAX | UNITS
\ [ max222/242, 0.1pF caps - .
ET (includes charge-pump start-up) H
DT MAX222/242, G.1uF caps 600 ns
MAX222/232A/233A/242/243 300
IPHLT - IPLHT MAX220 2600 e
MAX222/232/A/233A/242/243 100
(PHLR - IPLHR MAX220 725 ns

MAX220/MAX222/MAX232A/MAX233A/MAX242/MAX243

AVAILABLE DUTPUT CURRENT

QUTPUT VOLTAGE vs. LOAD CORRENT vs. DATA RATE
10 : n T T T %
; Tnf % “ ] CUTPUT LOAD CURSENT §
o | ETHER Vs R v- LOADED : 10 FLOWS FAOM ¥+ 10V-
: — ALL CA
= 4 | V-V 0IF_1 F 9 '—MC il M =
= NO'LOAD ON =
£ 2 LTHANSMFTTEH OUTRUTS & g rVee = +5.25V
2 g | (EXCERT MAX22D MAXI3) &= Fo—
o | | | = ALL CAPS
2 2 LV-L0ADED, NQLOAD ON Ve = T Pk Pl
2 0'tuF —| 1pF =5 Yo =175 \1
S 4 1 w—] 3 .
6 'Mi% ™
: - 3 -
“ = Vs LOADED, NO LDAD ONV- . |

[ 3 10 15 20
LOAD CURRENT {mA)

25 0 10

20 30 ¢ 50 60
DATA RATE {kbifs/sec}

Vi, V- VOLTAGE (V)

10

+5V
+BV

[ S o |
= =

-1ov

Typical Operating Characteristics

MAX222/MAX242
ON-TIME EXITING SHUTDOWN

Ve ™

1z
Ve | 4
1uF CARS : ‘-—lé

MAY,

1

e —troes | ||

b 14 CAPS

M =~ N

S00us/div

MAXIM



+5V-Powered, Multichannel RS-232

Drivers/Receivers

ABSOLUTE MAXIMUM RATINGS—MAX223/MAX230-MAX241

..................................................... cn-0.3V 10 +BY
. (Voo - 0.3V) to +14V
............................................................. e +0.3V 10 14V

Output Vollag es
Tout .
Rour ...
Short- Circun Durat\on TOUT
Continuous Power Dlsswpatmn (TA = +?0°C)
14-Pin Plastic DIP (derate 10,00mW/°C above +70°C)...
16-Pin Plastic DIP (derate 10.53mW/*C above +70°C)...
20-Pin Plastic DIP (derate 11.11mW/°C above +70°C)...
24-Pin Narrow Plastic DIP
(derate 13.33mW/°C abave +70°C} .......... 1.07W
24-Pin Plastic DIP (derate 9.089mwW/°C above +70°C).....500mwW
16-Pin Wide SO (derate 9.52mW/°C above +70°C)......... 762mwW

.‘.(V+ + 0.3Vito (V- - 0.3V)
.-0.3V 1o (Voo + 0.3V)
.Continuous

B00mW
B42mwW
B8ImW

20-Pin Wide SO (derate 10 00mW/°C above +70°C) ... BOOmW
24-Pin Wide 50 (derate 11.76mW/°C above +70°C)....... 941mw

28-Pin Wide SO {derate 12.50mW/C above +70°C) ............ 1w
44-Pin Plastic FP {derate 11.11mW/°C ahove +70°C} . ...889mw
14-Pin CERDIP (derate 9,09mwW/°C above +70°C).......... 727mwW

18-Pin CERDIP (derate 10.00mW/*C above +70°C)........ 800mw

20-Pin CERDIP (derate 11.11mW/°C above +70°C) .......B8GmW
24-Pin Narrow CERDIP
{derate 12.50mW/°C above +70°C) ...... T 1w
24-Pin Sidebraze {derale 20.0mW/C above +70°C)..........1.6W
28-Pin SSOP {derate 9.52mW/°C above +70°C)............ 782mwW
Operating Temperature Ranges
MAX2 _ G o 0°C to +70°C
MAX2 __E_ ... e e -40°C 1o +85°C
MAX2 _ _M_ ...-B5°C to +125°C
Starage Temperature Range ..............ccoee -65°C ta +160°C
Lead Temperature (soldering, 105) ... v +300°C

Stresses beyond those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. These are siress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the aperational sactions of the specifications is not imphed. Exposure 10
absoiute maximum rating conditions for extended periods may affect device raliability.

ELECTRICAL CHARACTERISTICS—MAX223/MAX230-MAX241

{MAX223/230/232/234/236/237/238/240/241, Vo = +5Y =10 MAX233/MAX235, Voo = 5V 5%, C1-C4 =

1.0pF; MAX231/MAX233,

Voo = 5V £10%: V+ = 7.5V 10 13.2V; Ta = TN to Tmax; unless otherwise noted.)

MAXINVI

B PARAMETER 1 CONDITIONS MIN TYP  MAX UNITS
Output Voltage Swing ] All transmitter cutputs loaded with 3ke2 to ground 5.0 +7.3 v
i [ MAX232/233 5 10
Vec Power Supply Current. | 101985 Mhix220/230/234-238/2407241 7 15 mA
MAX231/239 04 1
v+ Power-Supply Current MAX231 18 > mA
MAX239 5 16
| MAX223 15 50
Shutdown Supply Current | Ta = +25°C s 5 26/240/241 1 10 hA
Input Legic Threshold Low | Tywy; EN, SHDN (MAX233); EN, SHDN (MAX230/235-241) 08 v
Tin 2.0
Input Logic Threshold High EN, SHDN (MAX223): 24 vV
EN, SHDN {MAX230/235/236/240/241) ' _]
Logic Pull-Up Current Tin=0QV 1.5 200 WA
g Fane 0 | v
5

6VCXVIN-0CCXVIN
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ELECTRICAL CHARACTERISTICS—MAX223/MAX230-MAX241 (continued)

(MAX223/230/232/234/236/237/238/240/241, Ve = +5V £10; MAX233/MAX235, Voo = 5V £5%, C1-C4 = 1.0pF; MAX231/MAX239,
Voo = 5V £10%; V+ = 7.5V 10 13.2V; Ta = Tuin 1o TMax; uniess otherwise noted.)

PARAMETER CONDITIONS MiN TYP MAX | UNITS
Normal operation
SHDN = 5V (MAX223) 0.8 1.2
- a SHDN = QV (MAX235/236/240/241
RS-232 Input Threshold Low LA +?,§ C. ( ) v
cC = Shutdown (MAX223)
SHDN = 0V, 0.6 15
EN = 5V (Rdjn, R5in)
[ Normal operation
SHON = 5V (MAX223) 17 2.4
- ° SHDN = 0V (MAX235/236/240/241)
RS-232 Input Threshold High \T/A +25°C, v
cC = 5V Shutdown (MAX223)
SHDN = 0V, 1.5 24
EN =5V (R4In, REIN)
RS-232 Input Hysteresis Voo = 5V, no hysteresis in shutdown 0.2 05 1.0 v
{98-232 Input Besistance Ta = +25°C, Voo = 5V 3 5 7 B kQ J
TTL/CMOS Quiput Voltage Low louT = 1.6mA (MAX231/232/233, IguT = 3.2mA) 0.4
TTL/CMOS Qurput Voltage High louTt = -1mA 35 Veg-04 v 1
0V = Rout s Vo, EN = OV (MAX223);
TTL/CMOS Quiput Leakage Current EN = Ve (MAX235-241) 0.05 =10 HA
MAX223 600
Receiver Qutput Enable Time Normal ns
operation MAX235/236/239/240/241 400
MAX223 900 "
Receiver Output Disable Time Normall — NS
operation MAX235/236/239/240/241 250 J
RS-232 IN to Normat operation 05 10 —1
Propagation Delay TTIL/CMOS OUT | SEBN = oV PHLS 4 40 ps
CL = 150pF (MAX223) IPLAS 6 a0
MAX223/MAX230/MAX234-241, Ta = +25°C, Vo = BV, w
R = 3k to Tk, C = 50pF to 2500pF, measured from 3 5.1 30
+3V o -3V or -3V to +3V
Transition Region Slew Rate Vius
MAX231/MAX232/MAX233, Ta = +25°C, Vee = 5V,
AL = 3kQ to 7k, C = 50pF to 2500pF, measured from 4 30
+3Vto -3V or -3V to +3V
Transmitter Quiput Resistance Voo = V+ =V-=0V, Vourt = 22V 300 o
Transmitter Qutput Short-Circuit 10
Current

JmA

MAXIMN
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Typical Operating Characteristics
MAX223/MAX230-MAX241

TRANSMITTER OUTPUT VOLTAGE (Vo)

TRANSMITTER DUTPUT vs. LOAD CAPACITANGE AT TRANSMITTER SLEW RATE
VOLTAGE (Vou) vs. Voo DIFFERENT DATA RATES vs. LOAD CAPACTTANCE
» Iy ;M ¢ 0 amswiTER LoweD ?
2 TRANSMITTERS 3 L 5 1TR NSM'TT LOADED Ty = 425°C £
LOADED 72 1.0 Vo = +5V E;
| ] \K LOADED, R, = %@
80 70 16.0 m Cd= 1pF——~
B = —
1 TRANSMITTER i % 90—t ] 2TRANSMITTEHS&
= LCADED = 68 T yp0nitstse; ™7 = ﬁ\mw
z 73 STAANS-Y - = 0xtitsfsec N\ % 80 i
[‘g;ﬁﬁg TO66 | ookits/sec \ = 0 R \
I ") i T——-T,.
/ Ta= 2 | 64 | Ta=+25C — - STHANSMETIE&\\ b
(AU & C1-C4=1uf Vg = +5Y 6.0 LOADED i f b
V TRANSMITTER 6 |3 TRANSMITTERS LOADED s TRANSWT;\&
4 TRANSMITTERS LOADS = ‘ RL= 3k 50 T LowoeD
65 LOADED | 3k 1| 2500pF 60 C1-C4=1pF 10 ] i
45 50 55 T S0 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Ve (V) LOAD CAPALITANCE fpF) LOAD CAPACITANCE (pF)
TRANSMITTER OUTPUT VOLTAGE (Vo)
TRANSMITTER OUTPUT vs. LOAD CAPAGITANGE AT TRANSMITTER OUTPUT YOLTAGE {(V+, V)
VOLTAGE (VgL) vs. Vor DIFFERENT DATA RATES vs. LOAD CURRENT
-60 —— . 6.0 10
ATRANS-  Tp=e25C | - - /§ 8 rebe | i
o MITTERS  C1-C4=1pF § 62 oo =45Y \‘]j---.._ 2
' LOADED ™~ TRANSMITTER 3 TRANSMITTERS LOADED / 6 Ty=+25°C e
LOADS = 64 R - v o | e f
70 g2 11 2500pF | o6 [ 34 1pF yd _‘ C1-C4= 1F
= = i = ? S~V LOADEC, [
= 5 e P 1sokmszsec / 30 ety -1no i | s L0ADED, |
£ T ~ £ B0Kbis/s2c % LoADED. | ONVs NC LOAD
1 TRANS- 70 20Kkbns/s.ec 2 F ON \!f ﬁ’——-
80 | MITTER -y ' 4
LOADED / \ 72 6 | 4P ’s 1f4!r
85 |-2TRANS-__3TRANS- - 71 =
' MITIERS  MITTERS 74 —- | ——| 3 A L
LOADED  LDADED ——1
90 , 76 0 | 2 ALL TRANSMITTERS UNLOADED
45 5.0 55 500 1000 1500 2000 2500 0 5 10 15 20 25 30 35 40 45 50
Ve (V) LOAD GAPACITANCE (pF) CURRENT fmA}

MAXIMN

Vs, V- WHEN EXITING SHUTDOWN
{1,:F CAPACITORS}

MAAT-13

500ms/div

*SHUTDOWN FOLADY IS REVERSED
FOR NON MAX241 PARTS
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Continucus Power Dissipation (Ta = +70°C}
28-Pin Wide SO {derate 12.50mW/°C abave +70°C)........ .. 1W
40-Pin Plastic DIP (derate 11.11mW/°C above +70°C) ..611mwW
44-Fin PLCC (derate 13.33mW/°C above +70°C) ........... 1.07W
Operating Temperature Ranges

MAX225C_ _ MAX24_C_ _ ... 0°C to +70°C

Drivers/Receivers
ABSOLUTE MAXIMUM RATINGS—MAX225IMAX244—MAX249
Supply Valtage (Voo) . L-0.3V1o +6Y
Input Voltages
Tin, ENA, ENB, ENR, ENT, ENRA,
ENRB, ENTA, ENTR......... R, -0.3Vio (VCC +0.3V)
TOUT (NoTe 3) .................... ST TRTURTRTUROUPOI +15V
Rout .. .-0.3V 1o (Voo + 0.3V)

Short C|rcunl (one output at a t\me)
TouT 10 GND . ..Continuous
Rour to GND ...Conlinuous

MAX225E e ...-40°C to +85°C
Storage Ternperature Range ....................c..... -65°C 1o +160°C
Lead Temperature (scldering,10s) .................................+300°C

MAX24_E

Note 4: Input voltage measured with transmitler cutput in a high-impedance state, shutdown, or Vec = 0V,

Stresses beyond those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only. and functional
operation of the device at these or any other conditions beyond thase indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect davice refiability.

ELECTRICAL CHARACTERISTICS—MAX225/MAX244-MAX249

(MAX225, Vo = 5.0V £5%; MAX244-MAX249, Voo = +5.0V £10%, external capacitors C1-Cd = 1uF; Ta = Triin to Tmax; unless olh-

erwise noted.)

PARAMETER l CONDITIONS | MIN TYP MAX | UNITS
' RS-232 TRANSMITTERS
input Logic Thresheld Low 1.4 08 v
Input Logic Threshold High 2 1.4 v
Logic Pull-Up/input Current Tables 1a-1d Normal operation 10 50 HA
Shutdown +0.0% +1
Data Rate Tables 1a-1d, normal operation 120 64 khps
Cutput Vollage Swing All ransmitter outputs loaded with 3kQ to GND £5 £7.5 v
ERR, ENE, T, ENT2, ERTE - w001 =25
Cutput Leakage Current (Shutdown) Tables 1a-1d e v pA
VgST Ay +0.01 25
Transmitter Output Resistance Voo = V+ = V- =0V, Vayr = £2V (Note 4) 300 10M Q
Qutput Short-Circuit Current VouT = 0V +7 +30 mA
RS-232 RECEIVERS
R5-232 Input Voitage Operating Range £25 v
RS-232 Input Thresheld Low Voo = 5V 0.8 1.3 v
RS-232 Input Threshold High Voo =5V 1.8 2.4 v
RS-232 Input Hysteresis Voo = 5V 0.2 05 1.0 v
RS-232 Input Resistance 3 5 7 (9]
TTL/CMOS Output Voltage Low louT = 3.2mA 0.2 0.4
TTL/ACMOS Qutput Voltage High loyT = -1.0mA 35 Veo-02 Y
TTLCMOS Qutput Short-Circuit Current Sogrc'hg vour = GND 2 10 mA
Shrinking Vour = Vo 10 30
TTHCMOS Qutput Leakage Current Normal operation, outputs disabled. 005 +0.10 HA
Tables 1a-1d, OV s VouT = Voo, ENR_ = Voo

VAKXV
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ELECTRICAL CHARACTERISTICS—MAX225/MAX244-MAX249 (continued)

(MAX225, Voo = 5.0V £5%; MAX244-MAX249, Voo = +5.0V £10%, external capacitors C1-C4 = 1pF; Ta = TmiN 1o Tmax; unless oth-

erwise noted.)

[ PARAMETER CONDITIONS | MIN  TYP  MAX [UNITS
‘[ POWER SUPPLY AND CONTROL LOGIC
Operating Supply Voltage MAX225 475 525 v
!
peraling supply Yolag MAX244-MAX249 45 55
MAX225 10 20 [
Ne lead
! Ve Supply Current MAX244-MAX249 11 30 mA
{Normal Operation) 3k loads on MAX225 40
all outputs MAX244-MAX249 57
Ta = +25°C ' 8 25
Shutdown Suppiy Current A
PRl Ta = TMiN 10 Tax 50 H
Leakage current +1 pA
Contrel input Threshold low 14 0.8 v
Threshold high 24 1.4
AC CHARACTERISTICS
. CL = 50pF to 2500pF, RL = 3k to 7ks2, Voo = 5V,
Transition Stew Rate J Ta = +25°C, measured from +3V to -3V or -3V to +3V 5 10 30 Viks
]
Transmitter Prepagation Delay tPHLT 13 35
TLL to RS-232 (Normal Operation), — us |
| Figure 1 tPLHT 1.5 35
Receiver Propagation Delay tPHLA 0.6 1.5
TLL to RS-232 {(Narmal Operation), ys
Figure 2 PLHR 0.8 1.5
I
Receiver Prepagation Delay tPHLS 0.6 10
TLL ta RS-232 (Low-Power Made), : LS
Figure 2 tPiHS 3.0 10
.Transminer + lo - Propagation A‘ i
| Delay Difference (Normal Operation) | PHLT ~ PLHT 350 ns
Receiver + to - Fropagaticn i
Delay Difference (Normal Operation) TPHLR - tPLHA 350 ns
Receiver-Output Enable Time, Figure 3 | tER 100 500 ns
Receiver-Output Disable Time, Figure 3 | IpR 100 500 ns
MAX246-MAX249 5 <
{exciudes charge-pump startup) H
Transmitter Enable Time teT |
MAX225/MAX.245-MAX249 10
. ms
{includes charge-pump startup)
\ Transmitter Disable Time, Figure 4 ot 100 ns ]

Note 5: The 300Q minimum specification complies with EIA/TIA-232E, but the actual resistance when in shutdown mode or Vg =
Qv is 10MQ as is implied by the leakage specification.

MAXIM
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TRANSMITTER StEW RATE (W/ps)

10

TRANSMITTER SLEW RATE
vs. LOAD CAPACITANCE

N

T
Voo=5v

EXTERNAL POWER SUPPLY
1uf CAPACITORS

40kbis DATA RATE

\LOADED WITH 3k
T, |

8 TRANSITTEAS

LOAL CAPAG TANGCE {nF)

MAXRZ 010

MAX225/MAX244-MAX249

OUTPUTVOLTAGE )

OUTPUT VOLTAGE
¥s. LOAD CURRENT FOR V+ AND V-

Vi AND Y- LOADED

l——i—A—

Bt ‘L‘—J -
LEXTEHNAL CHARGE PUMP
1uF CAPAGITORS

=

EITHER v+ CR™T
V-L0aDED |

MAYZZ(-11

-8 TRANSMITTERS
DRIVING 5k AND

| 2000pF AT 20kbits/sec

]

-+ AND V- LOADED——]
I _..&"’"

ﬂ V- LOADED
—

I

V+ LOADED

u 5 W 1B w0

PAT | I U}

LOAD CURRENT (mA}

Ve V(N

9.0
a5
8.0
75
74
6.5
6.0
55
50

Typical Operating Characteristics

TRANSMITTER DUTPUT VOLTASE (V+, V-}

vs. LOAD CAPACITANCE AT

DIFFERENT DATA RATES
Vi = 5V WITH ALL THANSMITIERS DRIVEN |3
LOADED WTH Skad 42
10k
L 20K —
\\ /580 —
= 4oxisec
!
ﬁuam:s;c—\-j
N |

ALL CAPACITIORS TuF

’%ﬂmbﬁ;&c
200kb/sec | b

|

4

1

?

3 4 5

LOAD CAPACITANCE (nf)

MAXIMV
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ouTPUT

tppy —

*EXCEPT £OA R2 ON THE MAX243
WHERE -3V IS USED.

Figure 1. Transmitter Propagation-Delfay Tirming

T
EN
ReOUT  1he2
AxIN w Vep- v
a} TEST CIRCUIT
| 10pF
moweur —2
N
— i e OQUTPUTENABLE TME (ig)
Lo
RECEIVER :
OUTPUTS
b) ENABLE TiMING P
+3V E—N
& et — 2| :
~— e OUTPUT DISABLE TIME Ipg)
VoH

------- Vo - 0.5Y

RECEIVER
OUTPUTS

Vo

Voo - 24
"""" VoL + 05V

I
1
]
h
]
1
]
]
|
|
]
i
]
1
1
‘

¢} DISABLE TIMING

Figure 2. Receiver Propagation-Delay Timing

—

) TIMING DIAGRAM

10R0

3k 5(pF

b) TEST CIRCUIT

Figure 3. Receiver-Output Enable and Disable Timing

MAXIWV

Figure 4. Transmitter-Output Disable Timing

11
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Table 1a. MAX245 Control Pin Configurations

ENT T ENR OPERATION STATUS TRANSMITTERS RECEIVERS
0 ] Normal Operation All Active All Active 4
0 1 Normal Operation All Active All 3-State
1 0 Shutdown All 3-State Al Low-Power Receive Mode
1 J 1 Shutdown All 3-State All 3-State
Table 1b. MAX245 Control Pin Configurations
ENT EWR OPERATION TRANSMITTERS RECEIVERS
STATUS TA1-TA4 TB1-TB4 RA1-RAS RB1-RB5
0] 0 Normal Operation Ali Active All Active All Active Al Active
. ) ) AA1-RA4 3-State, RB1-RB4 3-State,
0 1 Normal QOperation All Active All Active RAS Active ABS Active
All Low-Power All Low-FPower
1 0 Shutdown All 3-State All 3-State Recaive Mode Receive Mode
RA1-RA4 3-State, | RB1-RB4 3-State,
1 1 Shutdown All 3-State All 3-State RAS Low-Power RO5 Low-Power
Receive Mode Receive Mode
L s
Table 1c. MAX246 Control Pin Configurations
—— o OPERATION TRANSMITTERS RECEIVERS
ENA ENB -
STATUS TA1-TA4 { TB1-TB4 RA1-RAS RB1-RBS
0 0 Normal QOperation All Active Al Active All Active Ail Active
. ) . R31-RB4 3-State,
0 1 Normai Operation All Active All 3-State All Active RB5 Active
. AA1-RA4 3-State, )
1 0 Shutdown All 3-State All Active RAS Active All Active
AA1-RA4 3-State, RB1-RB4 3-Siate,
1 1 Shutdown All 3-State All 3-5tate RAS Low-Power RAS Low-Power
Receive Mode Receive Mode

12

MAXIWV




+5V-Powered, Multichannel RS-232
Drivers/Receivers

Table 1d. MAX247/MAX248/MAX249 Control Pin Configurations

] TRANSMITTERS RECEIVERS
COPERATION MAX247 | TA1-TA4 | TB1-TB4 RA1-RA4 RB1-RB5
ENTA | ENTB | ENAA | ENRB e
STATUS MAX248 | TA1-TA4 | TB1-TB4 RA1-RA4 RB1i-AB4
TA1-TA3 | TB1-TB3 RA1-RA5 RB1-RB5
1§ Normal Operation All Active | All Active | All Active All Active
All 3-State, except
0 0 0 1 Normal Operation All Active | All Active | All Active RBE stays active on
MAX247
0 0 1 a Normal Cperation All Active | All Active | All 3-State Al Active
All 3-State, except
0 0 1 1 Normal Operation All Active | Ail Active | All 3-State RB5 stays active on
MAX247
0 1 0 0 Normal Operation | Al Active | All 3-State | All Active All Active
| Al 3-Siate, excepl
0 1 0 1 Neormal Operation All Active | All 3-State | All Active RBS stays active on
MAX247
| "Normal Operation All Active | All 3-State [ All 3-State Al Active
Ali 3-State, except
0 1 t 1 Normal Operation All Active | All 3-State | All 3-State RB5 stays active on
MAX247
1 0 0 0 Normal Operation All 3-State | Ali Active | Ail Active All Active
All 3-State, except
1 0 0 1 Normal Cperation All 3-State | Al Active | All Active RB5 stays active on
MAX247
|
1 0 1 0 Normal Operation All 3-State | All Active | All 3-5tate All Active
- et
All 3-State, except
b 0 1 1 Normal Operation All 3-State | All Active t All 3-State RB5 stays aclive on
MAX247
- Low-Power Low-Power
oo 1 . Q o] Shutdown Al 3-State | Al 3-State Recsive Mode Receive Mode
i L I —
Low-Power All 3-State, except
1 1 0 1 Shutdown All 3-State | All 3-State " AB5 stays aclive on
Receive Mode MAX247 !
Low-Power
1 1 1 0 Shutdown All 3-State | All 3-State | All 3-State Receive Mode
All 3-State, except
1 1 1 1 Shutdown All 3-State | All 3-State | All 3-State RB5 stays active on
MAX247
— il

MNAXILV
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Detailed Description

The MAX220-MAX249 contain four sections: dual
charge-pump DC-DC voltage converters, RS-232 dri-
vers, RS-232 receivers, and receiver and transmitter
enable control inputs.

Dual Charge-Pump Voltage Converter
The MAX220-MAX249 have two internal charge-pumps
that convert +5Y to 10V {unloaded) for RS-232 driver
operation. The first converter uses capacitor C1 to dou-
ble the +5V input to +10V on C3 at the V+ output. The
second converter uses capacitor C2 {o invert +10V to
-10V on C4 at the V- output.

A small amount of power may be drawn from the +10V
(V+) and -10V (V-) outputs to power external circuitry
(see the Typical Operating Characieristics section),
except on the MAX225 and MAX245-MAX247, where
these pins are not available. V+ and V- are not regulated,
s0 the cutput voitage drops with increasing load current,
0o nat load V+ and V- 1o a point that violates the mini-
mum £5V EIA/TIA-232E driver outpul voltage when
sourcing current from V+ and V- to external circuitry.

When using the shutdown feature in the MAX222,
MAX22h, MAX230, MAX235, MAX236, MAX240,
MAX241, and MAX245-MAX249, avoid using V+ and V-
to power external circuitry. When these parts are shut
down, V- falls to OV, and V+ falls to +5V. For applica-
tions where a +10V external supply is applied to the V+
pin (instead of using the internal charge pump o gen-
erate +10V), the C1 capacitor must not be installed and
the SHDN pin must be tied to Voo, This is because V+
is internally connected to V¢ in shutdown mode.

RS-232 Drivers
The typical driver output voltage swing is +8Y when
loaded with a nominal 5k RS-232 receiver and Vog =
+bV. Output swing is guaranteed to meet the EIA/TIA-
232E and V.28 specification, which calls for £5V mini-
rum driver output levels under worst-case conditions.
These include a minimum 3k load, Voo = +4.5V, and
maximum operating temperature. Unlgaded driver out-
put voltage ranges from {V+ -17.3V] to (V- +0.5V).

Input thresholds are both TTL and CMOS compatible.
Tre inputs of unused drivers can be left unconnected
since 400k input pull-up resistors to Voo are built in
{except for the MAX220). The pull-up resistors force the
outputs of unused drivers low because all drivers invert,
The internal input puli-up resistors typically source 12pA,
except in shutdown mode where the pull-ups are dis-
avled. Driver outputs turn off and enter a high-imped-
ance state—where leakage current is typicaliy
microamperes (maximum 25uA)—when in shutdown

14

made, in three-state mode, or when device power is
remaved. Qutputs can be driven to £15V. The power-
supply current typically drops to BuA in shutdown mode
The MAX220 does not have pull-up resistars to force the
outputs of the unused drivers low. Connect unused
inputs to GND or Vcc.

The MAX239 has a receiver three-state contral line, and
the MAX223, MAX225, MAX235, MAX236, MAX240,
antd MAX241 have both a receiver three-state control
line and a low-pawer shutdown conirol. Table 2 shows
the effects of the shutdown controt and receiver three-
state control on the receiver ocutputs,

The receiver TTL/CMOS outputs are in a high-imped-
ance, three-state mode whenever the three-state enatile
line is high (for the MAX225/MAX235/MAX236/MAK239-
MAX241), and are also high-impedance whenever the
shutdawn contral line is high.

When In low-power shutdown mode, the driver outputs
are turned off and their leakage current is less than 1pA
with the driver output pulled to ground, The driver cutput
leakage remains less than 1uA, aven if the transmitter
output is backdriven between 0V and (Vcc + 6V). Below
-0.8V, the transmitter is diode clamped 1o graund with
1kQ series impedance. The transmitter is also zener
clamped to approximately VoG + 6V, with a series
impedance of 1k&2,

The driver output slew rate is timited to less than 30V/ps
as required by the EIA/TIA-232E and V.28 specifica-
tions. Typical slew rates are 24V/us unloaded and
10V/us loaded with 3@ and 2500pF.

RS-232 Recejvers
EIAMTIA-232E and V.28 specifications define a voltage
level greater than 3V as a logic 0. so all receivers invert,
Input thresholds are set at 0.8V and 2.4V, so receivers
respond to TTL level inputs as wall as EIA/TIA-232E and
V.28 lavels.

The receiver inputs withstand an input overvoltage up
to x25V and provide input terminating resistors with

Table 2. Three-State Control of Receivers

PART |[SHDN|SHDN| EN | EN(R) RECEIVERS |
Low | X High Impedance
MAX223 _ High | Low — Active
High | High High Impedance
Low High Impedance
MAXz25 - - — | High |[Active
MAX235 | Low Low High Impedance
MAX236 | Low _ __ | High |Actve
MAX240 | High X High lmpedancg_‘
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nominal 5kQ values. The receivers implement Type 1
interpretation of the fault conditions of V.28 and
EIAMIA-232E,

The receiver input hysteresis is typically 0.5V with a
guaranteed minimum of 0.2V. This produces clear out-
put transitions with slow-moving input signals, even
with moderate amounts of noise and ringing. The
receiver propagation delay is typically 800ns and is
independent of input swing direction.

Low-Power Receive Mode
The low-power receive-mode feature of the MAX223,
MAX242, and MAX245-MAX249 puts the IC into shut-
down mode but still allows it to receive information. This
is important for applications where systems are periodi-
cally awakened to look for activity. Using low-power
receive mode, the system can still receive a signal that
will activate it on command and prepare it for communi-
cation at faster data rates. This operation conserves
system power.

Negative Threshold—MA X243
The MAX243 is pin compatible with the MAX232A, differ-
ing only in that RS-232 cable tault protection is removed
on one of the two receiver inputs. This means that control
lines such as CTS and RTS can either be driven or left
floating without interrupting communication. Different
cabies are not needed to interface with different pieces of
eguipment.

The input threshold of the receiver without cable fault
protection is -0.8V rather than +1.4V. Its output goes
positive oniy if the input is connected to a control line
that is actively driven negative. If not driven, it defaults
to the O or “OK to send" state. Normally, the MAX243's
other receiver (+1.4V threshald) is used for the data line
(TD or RD}, while the negative threshold receiver is con-
nected 1o the control line (DTR, DTS, CTS, RTS, etc.).

Other members of the R5-232 family implement the
optional cable fault protection as specified by EIA/TIA-
232E specifications. This means a receiver output goes
high whenever its input is driven negative, left floating,
or stiorted to ground. The high output tells the serial
communications IC to stop sending data. To avoid this,
the controt lines must either be driven or connected
with iJumpers to an appropriate positive voltage level.

M AXIM
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Shutdown—MAX222-MAX242
On the MAX222, MAX235, MAX236, MAX240, and
MAX241, all receivers are disabied during shutdown.
On the MAX223 and MAX242, two receivers continue to
operate in a reduced power mode when the chip is in
shutdown. Under these conditians, the propagation
delay increases 10 about 2.5us for a high-to-low input
transition. When in shutdown, the receiver acts as a
CMOS inverter with no hysteresis. The MAX223 and
MAX242 also have a receiver output enable input {EN
for the MAX242 and EN for the MAX223) that allows
receiver output contral independent of SHDN (SHDN
for MAX241). With all other devices, SHDN (SHDN for
MAX241) also disables the receiver outputs.

The MAX225 provides five transmitters and five
receivers, while the MAX245 provides ten receivers and
gight transmitters. Both devices have separate receiver
and transmitter-enable controls. The charge pumps
turn off and the devices shut down when a logic high is
applied to the ENT input. In this state, the supply cur-
rent drops to less than 25pA and the receivers continue
to operate in a low-power receive made. Driver outputs
enter a high-impedance state {three-state mode). On
the MAX225, all five receivers are controlled by the
ENR input. On the MAX245, eight of the receiver out-
puts are contrelled by the ENR input, while the remain-
ing two receivers {(RAS and RB5B) are always aclive.
RA1-RA4 and RB1-RB4 are put in a three-state mode
when ENR is a logic high.

Receiver and Transmitier Enable

Control inputs

The MAX225 and MAX245-MAX249 feature transmitier
and receiver enable controls.

The receivers have three modes of aperation: full-speed
receive (normal active), three-state {disabled), and low-
power receive (enabled receivers continue to function
at lower data rates). The receiver enable inputs control
the full-speed receive and three-state modes. The
transmitiers have two modes of operation; full-speed
transmit (normal active) and three-state (disabled). The
transmitier enable inputs also contro! the shutdown
mode. The device enters shutdown mode when all
transmitters are disabled. Enabled receivers function in
the low-power receive mode when in shutdown.

15
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Tables ia-1d define the control states. The MAX244
has no control pins and is not included in these tables.

The MAX246 has ten receivers and eight drivers with
two control pins, each controlling one side of the
device. A logic high at the A-side contral input {ENA)
causes the four A-side receivers and drivers to go into
a three-state mode. Similarly, the B-side control input
{ENB) causes the four B-side drivers and receivers to
go into a three-state mode. As in the MAX245, one A-
side and one B-side receiver {(RAS and RB5) remain
active at ail times. The entire device is put into shut-
down mode when both the A and B sides are disabled
(ENA = ENE = +5V).

The MAX247 pravides nine receivers and eight drivers
with four control pins. The ENRA and ENRE receiver
enable inputs each contro! four receiver outputs. The
ENTA and ENTB tranamitter enable inputs each control
four drivers. The ninth receiver (RB5) is always active.
The device enters shutdown mode with a logic high on
ooth ENTA and ENTB.

The MAX248 provides eight receivers and sight drivers
with four control pins. The ENRA and ENRE receiver
enable inputs each contral four receiver outputs. The
ENTA and ENTB transmitter enable inputs control four
drivers each. This part does not have an always-active
receiver. The device enters shutdown mode and trans-
mitters go into a three-state mode with a logic high on
both ENTA and ENTE.

16

The MAX249 provides ten receivers and six drivers with
four control pins. The ENRA and ENRRB receiver enable
inputs_each centrol five receiver outputs. The ENTA
and ENTB fransmitter enable inputs control three dri-
vers each. There is no always-active receiver. The
device enters shutdown mode and transmitters go into

a three-state mode with a logic high on both ENTA and

ENTB. in shutdown mode, active receivers operate in a
low-power receive mode at data rates up tc
20kbits/sec.

Applications Information

Figures 5 through 25 show pin configurations and typi-
cal operating circuits. In applications that are sensitive
to power-supply noise, ¥CC shouid be decoupled to
ground with a capacitor of the same value as C1 and
C2 connected as close as possible to the device.
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Figure 10. MAX231 Pin Configurations and Typical Operating Circuit
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