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ESB 900

1

ESB 900

DSP A D D A

S M T

ESB 900 IEC495 GB7255 87

4 k H z

2 4 k H z

ESB 921 20W 1 6U

ESB 922 20W 1 6U

ESB 941 40W 1 3U

ESB 942 40W 1 3U

ESB 981 80W 2 3U

ESB 982 80W 2 3U

24kHz~500kHz

24.576000MHz

5 10 -7

2.22kHz 30Hz 2.58kHz 30Hz 3.78kHz 30Hz

F S K

1

2

2.1

2.2

2.3

2.4

2.5

2.6
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2.5W 5W 10W 20W 40W

8 0 W

4W E M F2

E M S 2

CPU A D µC 8 1 2 5

4 5 1 2 3

4W E M

2W E M

C O

60dB 0.5dB

P C

2.7

2.8 4W E M

2.9

2.10

2.11

2.12

2.13
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ESB 900 19in 6U 1U 44.5mm

233.3mm 160mm CAD

DIN41612

1 9 ”

ESB 900 19”

2000mm 600mm 600mm 

400mm 300mm M12

80kg

2000 1800 1300

1

1

3

3.1

3.2
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ESB 900 IEC 495 GB7255

24kHz~500kHz

4kHz 8kHz

f f 5 1 0 - 7

7 5 1 5 0

6 0 0

1 0 d B

1 4 d B

0.3kHz~3.84kHz

IEC495 5 .3 .3

≈0Hz

K 2

S N

1 5 0 V 1 2 5 V

2 A

3 5 W 6 0 VA

1dB

2 B B 4 k H z

2B 0B

0B 0B

1B 3B 0B

4

4.1

JBG 3

JBG 2

JBG 1

H

1300

1800

2000

19″

19″

19″
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40dBm0

0 . 3 d B

0.8dB

34dBm 37dBm 40dBm 43dBm 46dBm 49dBm

8 0 d B

80dB

60dB 

a. 2.19kHz 2.25kHz

3.75kHz 3.81kHz

2.55kHz 2.61kHz

b. F S K

2.19kHz 3.75kHz 2.55kHz

2.25kHz 3.81kHz 2.61kHz

c. 50Bd

d.

8 0 0 H z

–3dBm0~0dBm0

+3dBm0

–50dBm

60dB ±0.5dB

– 5 5 d B m 0 p  

–50dBm0p

50dB

1

1  

4.2

4.3

(kHz)

0.3

0.3~0.4

4.0

(dB)

70

70~90

90

±10dB
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4.4

4.5

4.6

4.7

4 600

4 –26dBm~+1dBm –14dBm

4 –7dBm~+14dBm +4dBm

E 0V 48V

M 0 V

FSK DTMF

±1.5ms

0.3kHz~2.0kHz    0.3kHz~2.4kHz    0.3kHz~3.6kHz

40dB

2 4

600

–22dBm~+5dBm 0dBm

–7dBm~+14dBm 0dBm

2.4kHz~3.7kHz    2.16kHz~3.6kHz   2.76kHz~3.7kHz

50Bd~1200Bd 50Bd~2400Bd

40dB

5 1 3 2 1

25Hz 75V 1 4

450Hz

450Hz 1 4

450Hz 1 1

6 0 0

2 k

0.7µF

8~20

0dBm 0dBm

CO 0dBm –7dBm

E M –3.5dBm 3.5dBm

4.7.1

220V

–15%+10%

47Hz~63Hz
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48V 

36V~72V

4.7.2

5W 10W 20W 40W 80W

65W 85W 130W 180W 350W

19” ASA

2 0 W

265mm 483mm 220mm

18kg

4 0 W

400 530mm 483mm 220mm

25kg 37kg

4.9.1

5 0 0 V

100M

4.9.2

50Hz 500V 1min

4.9.3 5 k V

1 k V

4.9.4 1 M H z 1 0 0 k H z

2.5kV 1kV 1kV 500V

4.10.1

4.10.2

4.11.1

0°C~+45°C

–10°C~+55°C

–20°C~+60°C

4.11.2

90% +25°C

45°C 50%

4.11.3 80 kPa~110kPa

 MTBF 100000h

4.8

4.9

4.10

4.11

4.12
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ESB 900

2

5

5.1

2   ESB 900

a.

b.

A D

A D

c.

d.

e. 2 2 0 V 4 8 V

f.

g.

R S 2 3 2 C

5.2.1

DSP

5.2

AFM
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D S P

S 1 S 1

S 1

5.2.2

5.2.2.1

a.

XA a 2 XA b 2

DSP 300Hz

1 2

P 1 P 2

b.

X B 2 X B 3

3 0 0 H z

P 5 P 6

5.2.2.2

a.

D S P X A 1 2 2 1

X A a 1 3 X A b 1 3

P 3 P 4

b.

X B a 8

X B 11 X B 1 2 P 9 P 1 0

5.2.2.3 E M

E M X A b 4 D S P

D S P X A 7

X A a 11 X A b 11

5.2.2.4

A F M D S P D S P A F M A F M

H 1 ~ H 1 0 S 1

5.2.3

5.2.3.1 :±12V +5V

5.2.3.2

–26dBm~+1dBm –14dBm

600
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–4.5dB

0

–22dBm~+5dBm 0dBm

600

–4.5dB

0

5.2.3.3

–4.5dB

0

–7dBm~+14dBm +4dBm

600

–4.5dB

0

–7dBm~+14dBm 0dBm

600

5.2.3.4

E M 0V –48V

E M 0 V

5.3.1

A G C

P C

5.3.2

A D D S P

Weaver D A XB14

A D D S P W e a v e r

D A X B 1 2

DSP 13 AGC

H1 H12 AGC H2 H11 H13

H13 AGC H1

H12 A G C H6

5.3

DSP
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LFM S5 DSP H6

5.3.3

5.3.3.1  ±12V +5V

5.3.3.2

0

–3dB

0.3kHz~3.7kHz

0

<–5dB

24kHz~600kHz

5.3.3.3

0

–1dB

24kHz~600kHz

0

–3dB

0.3kHz~3.7kHz

5.3.3.4

RS232C

9600Bd

5.4.1

D S P

5.4.2

5.4.2.1

DSP XA3 XA2 500kHz

B

H1 H8

H 8 X A 6

5.4

PAM
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D S P

H 2 ~ H 7

5.4.2.2

T

L=±17% C=±2%

XB3 XB5

2B 4B XB12 XB14

5.4.3

5.4.3.1

–5dB

0

10.7 5kHz 17.4 8kHz

2.5W/5W/10W/20W/40W/80W

24kHz~500kHz

5.4.3.2

10.7 /17.4

24kHz~500kHz

kHz/8kHz

0.7dB~2.5dB

75 2B 150 2B

5.4.3.3

±12V 5V ±48V

5.5.1

5.5.2

5.5.2.1

XB2 XB3 1B

5.5

LFM
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3 B

S 5

XB13 DSP

5.5.2.2

PA M LFM XA13 XA11

24kHz~500kHz
s-L

0 .8dB

2 10dB 4.5dB

T4

S2 S3 S4 C12 RP1

24kHz~500kHz S-R 35dB

P 1 P 2 P 3 P 4

P6 P5 P7 P5 DSP

T2 XA13 XA11 W8 W9 XA5

XA2

5.5.3

5.5.3.1

24kHz~500kHz

75 150

150

S-L 0.8dB

L-R 15dB

S-R 35dB

G 20dB

5.5.3.2

24kHz~500kHz

150

0

–65dB~0dB

5.5.3.3

±12V +5V
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5.6.1

ESB 900

5.6.2

5.6.2.1

5.6.2.2 4W E M 4W –3.5dBm 0dBm

5.6.2.3 C O

5.6.2.4

5.6.2.5 2W E M 2W –7dBm 0dBm

5.6.2.6

5.6.2.7

5.6.2.8

5.6.3

5.6.3.1 4 5

1 2 3 1

5.6.3.2 4 W E M

C O

5.6.4

5.6.4.1 5 1 1 2

1

5.6.4.2 450Hz

450Hz 4s:1ms

450Hz 1s:4s

450Hz 350ms:350ms

450Hz 500ms:200ms

25Hz   75V 1s:4s

5.6.4.3 600

2K

0.7µF

8~20 /

0dBm/0dBm

5.6.4.4 4W+E M –3.5dBm –3.5dBm 0dBm 0dBm

E 0V 12V~48V

5.6
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M 0 V

5.6.4.5 2W+E M –7dBm 0dBm

E 0V 12V~48V

M 0 V

5.6.4.6 C O –7dBm 0dBm

5.7.1

RS232C

5.7.2

5.7.2.1

XB4 XB12 RS232

DSP FSK 8PSK

D A XA8 XA14

5.7.2.2

XA6 XA12 A D

DSP FSK 8PSK RS232

XB3 XB13

5.7.3

5.7.3.1

RS232C

1bit

1bit

8bit

50Bd~2400Bd

0.3kHz~3.84kHz

–4.5dB

0

5.7.3.2

±12V +5V

6.1 3

6.2 4.1 4.2

6.3 5

6.4 6

5.7

MDM

6 
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E S B  9 0 0

7.1.1

7.1.2

7.1.3

Ri 1000k V

7.2.1

7.2.2

7.3.1 AFM

XT4 XT5 XT6 XT7

XT1 XT2 XT3 XT1 XT2 1 3 XT3

XT1 XT2 1 2

XT8 XT9 1 2 0 V – 4 8 V E M

1 3 –48V 0V E M

7

7.1

7.2

7.3
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XT11 XT12 1 2

1 3

S2

S4 1 F2

2 F2

3 F3

4 F4

5 F3

6 F4

H1~H10 (dB) 2

2

H1

H2

H3

H4

H5

H6

H7

H8

H9

H10

DSP

-2.6

-3.5

-4.5

-5.7

-7.0

-8.6

-10.5

-13.5

-16.5

-22.6

0/0dB -14/+dB

7.3.2 PAM

W6 W8

W 7 W 9

W12 W13 2B 4B

2B 4B

W10 2B 75 W10 W4 2

150 W10 T4 1 2B 4B

W10 T4 1

H2~H7 3
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3.1 3.2

7.3.3 LFM

W8 W9 2 B 4B W 8 W 9

W6 W7 2B 4B

W1 W4

W2 W5

W 3

XT2 1 2

S 1

7.3.4 MB

T1~AT2 AT3~AT4 4

4

XT1 XT2 XT3 XT7 XT8 X9

XT4 XT5 XT6 XT10 XT11 XT12

XT13

XT14 XT15 XT16 XT14 XT15 XT16

XT14 XT15 XT16

XT17

XT18~XT21 ESB 900 XT18~XT21

F3 F4 XT18~XT21

7.3.5

CPU W1~W23 ABX W1~W4

0dB  -3.5dB

AT1 AT3 4dB  7.5dB

AT2 AT4 14dB  11.5dB

+25dB

+22dB

+19dB

+16dB

+10dB

+7dB

H2

H3

H4

H5

H6

H7

H2

H3

H4

H5

H6

H7

+22dB

+19dB

+16dB

+13dB

+7dB

+4dB
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7.3.5.1 CPU

W 1 ~ W 9

W1~W9 1~9

W10 4W E M

W 1 0 W 1 0

W 11 C O

W 11 W 11

W12 4W E M W12

W 1 2

W13 W14 1 2 1 2

W13 W14

W 1 5 3 C O

W 1 6 1 2

W 1 7 C O

W 1 8

W 1 9

W20 2W E M

W 2 1 4 W + E M M

W 2 2 1 C O C O

1 1

W23

7.3.5.2 MEM

W 1 0 V

W2 ±12V 48V

W 3 C O

W4 2W+E M

7.4.1

DCIN ACIN TE1~22 X01 X02 XO3 X04 HF1 HF2

X03

X 0 4

TE1~22

ACIN 220V

DCIN 48V

7.4
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X01 X02

HF1 HF2

7.4.2

7.4.2.1

HF1 HF2 ESB 900

7.4.2.2

a.

ESB 900 5 1 2 3 4

5 1~5 02 04 06 08 09 1~5 2 4 6 8

9 4 1 2 8 4 1

2 3 1 2 5

CO 4W+E M CO 07 CO

7 E M 5

X 0 1 1 0 V - 4 8 V

X01 2 3 1

X01 4 5 2

X01 6 7 3

X01 8 9 4

X01 10 11 2

X01 12 13

X01 14 15 CO

X01 16 17

X02 X01

1

7

ESB 900  X01/X02 ESB 900 X01/X02

2

1

3

12

1

13

12

1

13

2

1

3

BA
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MEM W13 2 W14

ATI~AT4 XT1~XT3 XT7~XT9

b.

ESB 900 4W+E M X01 X02

X01 18 19 F2

X01 20 21 F2

X01 24 E S2 M

X01 22 23 M S2 E

8

8  4W+E/M

a AT1~AT4

XT4~XT6 XT10~XT12

4 ESB 900 4

3 . 5 d B

E M
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c.

TE 6 15 16 5 6

TE11 12 1 2

F6 TE 13 14 TE

1 7 1 8 F 6

F 4 T E  9

E S B  9 0 0

0dB 600dB

d.

ESB 900

TE 30 31

TE 31 32

ESB 900

ESB  900

7.4.3

DCIN ACIN ESB 900 ACIN AC220V

DCIN DC48V

ESB 900

A B

ACINA DCINA ACINB DCINB

7.4.4

9

2 3 2

7.5.1

5 0 B d

80Hz 300Hz~2400Hz 14dB

5 dBm0

7.5
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7.5.2

5

7.5.2.1

e= n1×1.0 n2×0.2 n3×0.28 n4×0.35 n5×0.7 n6×1.0 n7×0.2 1

e= n1×1.0 n2×0.2 n3×0.28 n4×0.4 n5×0.7 n6×1.0 n7×1.0 2

1

2

n 1

n2 50dB

n3 100dB

n4 200dB

n5 600dB

n6 1200dB

n 7

7.5.2.2

1 ESB 921

600Bd

a. e=1×1.0 1×0.7 1×0.2=1.9

b. 800Hz

Pa=Pepe 20Lge=40 20Lg1.9=34.5dBm

Pr=34.5 14=20.5dBm

7.5.3

800Hz

50Bd

100Bd

200Bd 300Bd

600Bd

1200Bd

2400Bd

(dBm0)

0

-14

-11

-9

-3

0

0

-14

0

1.0

0.2

0.28

0.35

0.70

1.0

1.0

0.2

1.0

5
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6.1   4kHz

6.2   2×4kHz

E431

E432

E441

E442

E445

E446

E451

E452

E461

E462

(kHz)

0.3~3.6

0.3~3.6

0.3~2.0

0.3~2.0

0.3~2.4

0.3~2.4

0.3~2.0

0.3~2.0

2.16~3.6

2.16~3.6

2.76~3.84

2.76~3.84

0.3~3.6

0.3~3.6

2.4~3.7

2.4~3.7

W

W

W

W

W

W

50

Bd

12

12

8

8

27

27

11

11

100

Bd

5

5

4

4

13

13

5

5

200

Bd

2

2

2

2

6

6

2

2

600Bd/

1200Bd

1

1

1

1

2/1

2/1

1

1

2400Bd

1

1

(kHz)

3.78

3.78

3.78

3.78

2.58

2.58

3.78

3.78

2.22

2.22

<2B

X

X

X

X

X

2B

X

X

X

X

X

(kHz)

2.16~3.6

2.16~3.6

2.76~3.7

2.76~3.7

2.16~3.6

0.3~3.6

2.76~3.7

0.3~3.6

0.3~3.6

2.4~3.7

2.4~3.7

2.4~3.7

0.3~3.6

0.3~3.6

Z811  ch1

ch2

Z831  ch1

ch2

Z834  ch1

ch2

Z841  ch1

ch2

Z842  ch1

ch2

Z851  ch1

ch2

Z862  ch1

ch2

Z863  ch1

ch2

Z861  ch1

ch2

(kHz)

0.3~3.6

0.3~3.6

0.3~2.0

0.3~2.0

0.3~2.4

0.3~2.4

0.3~2.0

0.3~2.4

0.3~3.6

0.3~2.0

0.3~2.0

0.3~2.0

W

W

W

W

W

50
Bd

12

12

8

8

12

27

8

27

27

11

11

11

27

27

27

100
Bd

5

5

4

4

5

13

54

13

13

5

5

5

13

13

13

200
Bd

2

2

2

2

3

6

2

6

6

2

2

3

6

6

600Bd/
1200Bd

1

1

1

1

1

2/1

1

2/1

2/1

1

1

1

2/1

2/1

2/1

2400Bd

1

1

1

1

1

(kHz)

3.78

3.78

3.78

3.78

2.58

2.58

3.78

3.78

2.58

3.78

3.78

2.22

2.22

2.22

3.78

3.78

(kHz)
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2 ESB 942

600Bd

600Bd

a. e=2×1.0 2×0.7 2×0.2=3.8

b. 800Hz

Pa=43 20lg3.8=31.4dBm

600Bd

Pr=31.4 3=28.4dBm

Pp=31.4 14=17.4dBm

3 ESB 981

a. 600Bd YPCF6

b. e=1×1.0 1×0.7 1×1.0=2.7

c.

Pa=48 20lg2.7=39.4dBm

600Bd

Pd=39.4 3=36.4dBm

Pr=Pa=39.4dBm

1

2

3

4

7.6.1

Z0 

Z

7.6

ar=20lg
Z0+Z

Z0-Z
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A r 1 2 d B

9 1 0

6 d B ~ 1 2 d B

LFM T2 75 150

A dB 12 Armin 4

6 d B

1

2 11 12

3

9

7.6.2

1 3 1 4

9

K K

A r
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11    

10
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12

13

34



ESB 900

ESB 900

F2 –14dB –26dB~+1dB

+4dB –7dB~+14dB

0dB –22dB~+5dB

0dB –7dB~+14dB

ESB 900

7.7.1 F 2

7.7.1.1 F 2

AT2 AT4

AFM P1 P2 –14dB

AT2 AT4 A

A +14 dB

7.7.1.2 F 2

AT1 AT3

AT 1 AT 3 A

A= 4– dB

14

7.7
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6.3  

20W 10W 5W 3dB 6dB 40W 80W

3dB 6dB 150 3dB

E431/2

E441/2

E445/6

E461/462

E441W

E442W

E445W

E446W

E451

E452

300Bd×2

600Bd×1

1200Bd×1

300Bd×2

600Bd×1

1200Bd×1

600Bd×1

1200Bd×1

2400Bd×1

(e)

1.2

1.91

1.91

2.2

2.35

2.71

3

1.61

1.2

2.2

P1-P2

F2

–14

–14

–14

–14

–14

–14

–14

P5-P6

F3

0

0

0

0

0

0

0

0

0

0

P7-P8

F6/F4

( d B )

AFM

(dB)

LFM P1-P2 75Ω

28.5~31.5

24.5~27.5

24.5~27.5

23~26

22.5~25.5

21.5~24.5

20.5~23.5

14.5~17.5

10.5~13.5

10.5~13.5

9~12

12~15

14.5~17.5

9~12

15.5~18.5

21.5~24.5

23~26

13.5~16.5

18.5~21.5

20.5~23.5

26~29

28.5~31.5

26~29

22.5~25.5

21.5~24.5

20.5~23.5

( d B )

LFM P7-P5( )

–22

–22

–22

–22

–28

–28

–28

–36

–36

–36

–36

–36

–36

–39

–31

–25

–22

–37

–31

–28

–22

–22

–22

–28

–28
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b.

ESB  900
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