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2.3  

 2-1  

Model: GD18-003G-S2-3-EB

Power(Output): 3kW

Input:

AC 1PH 220V(-15%)-240V(+10%) 35A 47Hz-63Hz 

Output1:

AC 3PH 0-240V 4.2A 0Hz-70Hz 

S/N:

Made in China

Shenzhen INVT Electric Co.,Ltd.

Output2:

AC 3PH 0-240V 4.2A 200Hz 

Output3:

AC 3PH 0-240V 7.5A 200Hz 

IP level: IP20

 
 

Goodrive18 CE\TUV\IP
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P02.03 1  1~36000rpm   
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P02.05 1  0.8~6000.0A   

P02.06 1  0.001~65.535    

P02.07 1  0.001~65.535    

P02.08 1  0.1~6553.5mH   

P02.09 1  0.1~6553.5mH   

P02.10 1  0.1~6553.5A   

P02.11~ 

P02.25 
 / / / 

P02.26 1  

0  

1  

2  

2  

P02.27 1  20.0%~120.0% 70.0%  

P02.28~ 

P02.29 
 / / / 

 

P04  V/F  

     

P04.00 1 V/F  
0 V/F  

1 V/F  
0  

P04.01 1  
0.0%  

0.1%~10.0% 
1.0%  

P04.02 1  0.0%~50.0% 1  20.0%  

P04.03 1 V/F 1 0.00Hz~P04.05 0.00Hz  

P04.04 1 V/F 1 0.0%~110.0% 1  00.0%  

P04.05 1 V/F 2 P04.03~P04.07 00.00Hz  

P04.06 1 V/F 2 0.0%~110.0% 1  00.0%  

P04.07 1 V/F 3 P04.05~P02.02 1  00.00Hz  

P04.08 1 V/F 3 0.0%~110.0% 1  00.0%  

P04.09 
1 V/F

 
0.0~200.0% 0.0%  

P04.10 
1

 
0~100 10  

P04.11 
1

 
0~100 10  

P04.12 
1

 
0.00Hz~P00.03  30.00Hz  
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1  
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QUICK/JOG
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0  
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BIT1 Hz  

BIT2 V  

BIT3 V  

BIT4 A  

BIT5 rpm  

BIT6  
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BIT8 K  

BIT9  
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BIT12~15  

0x0D3F  
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2 

0x0000~0xFFFF 
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BIT4 %  
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P07.07 
 

0x0000~0xFFFF 

BIT0 Hz  

BIT1 V  

BIT2  

BIT3  

BIT4 K  

BIT5~BIT15  

0x001F  

P07.08  
0.01~10.00 

= * P07.08 
1.00  

P07.09  

0.1~999.9% 

=120* P07.09/

 

100.0%  

P07.10  
0.1~999.9% 

= P07.10 
1.0%  

P07.11  / / / 

P07.12  0~100.0  /  

P07.13  1.00~655.35 /  

P07.14  0~65535h /  

P07.15~ 

P07.17 
 / / / 

P07.18  0.4~3000.0kW /  

P07.19  50~1200V /  

P07.20  0.1~6000.0A /  

P07.21 1 0x0000~0xFFFF /  

P07.22 2 0x0000~0xFFFF /  

P07.23 3 0x0000~0xFFFF /  

P07.24 4 0x0000~0xFFFF /  

P07.25 3 0x0000~0xFFFF /  

P07.26 4 0x0000~0xFFFF /  

P07.27  0  

1~3  

4 OC1  

5 OC2  

6 OC3  

7 OV1  

8 OV2  

9 OV3  

10 UV  

/  

P07.28 1  /  

P07.29 2  /  

P07.30 3  /  

P07.31 4  /  

P07.32 5  /  
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11 OL1  

12 OL2  

13 SPI  

14 SPO  

15  

16 OH2  

17 EF  

18 485 CE  

19 ItE  

20  

21 EEPROM EEP  

22~23  

24 END  

25 OL3  

26~35  

36 LL  

P07.33  0.00Hz  

P07.34  0.00Hz  

P07.35  0V  

P07.36  0.0A  

P07.37  0.0V  

P07.38  0.0   

P07.39  0  

P07.40  / / / 

P07.41 1  0.00Hz  

P07.42 1  0.00Hz  

P07.43 1  0V  

P07.44 1  0.0A  

P07.45 1  0.0V  

P07.46 1  0.0   

P07.47 1  0  

P07.48  / / / 

P07.49 1  0.00Hz  

P07.50 2  0.00Hz  

P07.51 2  0V  

P07.52 2  0.0A  

P07.53 2  0.0V  

P07.54 2  0.0   



Goodrive18    

-30- 

     

P07.55 2  0  

P07.56  / / / 
 

P08   

     

P08.00 2 0.0~3600.0s   

P08.01 2 0.0~3600.0s   

P08.02~ 

P08.05 
 / / / 

P08.06  0.00~P00.03  5.00Hz  

P08.07  0.0~3600.0s   

P08.08  0.0~3600.0s 
s 

 

P08.09~ 

P08.26 
 / / / 

P08.27  0~65535min 0min  

P08.28  0~10 0  

P08.29 
 

0.1~3600.0s 1.0s  

P08.30~ 

P08.38 
 / / / 

P08.39 
 

0  

1  
0  

P08.40 PWM  

0x000~0x0021 

LED PWM  

0 PWM 1  

1 PWM 2  

LED PWM  

0 1 

1 2 

2  

01  

P08.41  
0  

1  
1  

P08.42  

0x000~0x1223 

LED  

0 /  

1 /  

0x0000  
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2  

3 /  

LED  

0 P00.06=0 P00.07=0

 

1  

2  

LED  

0  

1  

2  

LED  /

 

0  

1  

P08.43  / / / 

P08.44 
UP/DOWN

 

0x00~0x221 

LED  

0 UP/DOWN  

1 UP/DOWN  

LED  

0 P00.06=0 P00.07=0

 

1  

2  

LED  

0  

1  

2  

0x000  

P08.45 
UP

 
0.01~50.00s 0.50s  

P08.46 
DOWN

 
0.01~50.00s 0.50s  

P08.47 
 

0x000~0x111 

LED

 

0  

0x000  



Goodrive18    

-32- 

     

1  

LED MODBUS

 

0  

1  

LED

 

0  

1  

P08.48  / / / 

P08.49  / / / 

P08.50  
0  

100~150  
0  

P08.51  / / / 
 

P11   

     

P11.00  

LED  

0  

1  

LED  

0  

1  

0x11  

P11.01 
 

0  

1  
0  

P11.02  0.00Hz~P00.03/s  
10.00Hz/

s 
 

P11.03~ 

P11.04 
 / / / 

P11.05  

 

0  

1  

 

1  

P11.06  50.0~200.0% 160.0%  

P11.07  0.00~50.00Hz/s 
10.00Hz/

s 
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P11.08 
 

0x000~0x131 

LED  

0

 

1

 

LED  

0  

1

 

2

 

3  

LED  

0  

1  

0x000  

P11.09  P11.11~200% 150%  

P11.10  0.1~60.0s 1.0s  

P11.11  0%~P11.09 50%  

P11.12  0.1~60.0s 1.0s  

P11.13 
 

0x00~0x11 

LED  

0  

1  

LED  

0  

1  

0x00  

P11.14  

1  

0x00~0x11 

 

0  

1

K

P17.14

Lo-t  

 

0  

1

t-oFF  

0x00  
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P11.15  
1  

135~280  
170  

P11.16  

1  

0~30  

P11.15~P11.16

 

P11.15~P11.16

 

1  

 

P14   

     

P14.00  1~247 0  1  

P14.01  

0 1200BPS 

1 2400BPS 

2 4800BPS 

3 9600BPS 

4 19200BPS 

5 38400BPS 

4  

P14.02  

0 N 8 1 for RTU 

1 E 8 1 for RTU 

2 O 8 1 for RTU 

3 N 8 2 for RTU 

4 E 8 2 for RTU 

5 O 8 2 for RTU 

1  

P14.03  0~200ms 5  

P14.04  0.0 0.1~60.0s 0.0s  

P14.05  

0  

1  

2

 

3

 

0  

P14.06  

0x00~0x11 

LED  

0  

1  

LED  

0  

1  

0x00  
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P14.07 
 

0  

1  

 

0  

P14.08  

1 1  

2 2  

3 3  

1  

 

P17   

     

P17.00  0.00Hz~P00.03 0.00Hz  

P17.01  0.00Hz~P00.03 0.00Hz  

P17.02  0.00Hz~P00.03 0.00Hz  

P17.03  0~1200V 0V  

P17.04  0.0~5000.0A 0.0A  

P17.05  0~65535RPM 0 RPM  

P17.06  

1 1  

2 2  

3 3  

1  

P17.07 K  
1  

-50 ~300  
0  

P17.08  -300.0~300.0% 0.0%  

P17.09  -250.0~250.0% 0.0%  

P17.10 K  
1  

-50 ~300  
0  

P17.11  0.0~2000.0V 0V  

P17.12  0000~001F 0  

P17.13  0000~001F 0  

P17.14  
1  

0~160  
140  

P17.15  

1  

0~3 

1 t-oFF  

2 GND  

3 VCC  

0  

P17.16 
 

1  

0  

1

140  

0  
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P17.17~ 

P17.24 
 / / / 

P17.25  -1.00~1.00 0.00  

P17.26~ 

P17.36 
 / / / 

P17.37  0~100 100 OL1  0  

P17.38~ 

P17.39 
 / / / 
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6  

6.1  

 

6.1.1  

INVT

 

    

 
 

 
 

 
 

 

   
 

 
   

   

 

 

   

 
  

  

 

 

  
  

   

    

 

 
  

 

 

 

  
*0.85  

 
 

  

  
±10%
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6.1.2  

25000

P07.14  

INVT  

 

 

 

1   

2  

 

3   

4   

5   

6.1.3  

6.1.3.1  
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1   

1~2  1  

2~3  

 

 25% 30  

 50% 30  

 75% 30  

 100% 30  

3  

 

 25% 2  

 50% 2  

 75% 2  

 100% 2  
 

/  220V AC 220V AC/2A

L R N S T

 

380V

2A  

6.1.3.2  

 

 

 
 

35000

INVT 400-700-9997  

6.1.4  

 

 

 
 

1   

2   

3   

6.2  
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6.2.1  

TRIP

P07.27~P07.32 6

P07.33~P07.56

 INVT  

6.2.2  

STOP/RST

 

6.2.3  

 

1  INVT  

2  P07

 

3   

4   

5   

 
   

OV1  

 

 

 

 

OV2  

OV3  

OC1  
 

 

 

 

 

 

 

 

 

 

 

 

OC2  

OC3  

UV    

OL1  
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OL2  

 

 

 

 

 

 

 

 

 

 

SPO  
U V W

 

 

 

OH1   

 

 

 

 OH2  

EF  SI   

CE 485  

 

 

 

  

 

 

 

 

ItE  
 

 

 

 

EEP EEPROM  
 

EEPROM  

STOP/RST  

 

PIDE PID  
PID  

PID  

PID  

PID  

END  
 

 

OL3  
 

 

ETH1 1 

 

 

 

 

 

 

 

P2

 

ETH2 2 

LL  
 

 

 

6.2.4  

    

PoFF    
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Lo-t 
 

K

P17.14  

P17.14

P11.14

0  

t-oFF   
P11.14

0  
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7  

7.1 Modbus  

Modbus

RS485

 

Modbus ASCII RTU Remote Terminal Units

Modbus Modbus 

 

Modbus Modbus

Modbus

Modbus

Modbus  

(PC) PLC IPC HMI

 

 

7.2  

Modbus RTU RS485  

7.2.1 RS485 

RS485

 A +  B -  

A B +2~+6V 1 -2V~-6V 0  

485+ A 485- B  

P14.01 bit bit/s(bps)

0.56mm 24AWG
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2400BPS 1800m 4800BPS 1200m 9600BPS 800m 19200BPS 600m 
 

RS485  

120Ω  

7.2.1.1  

 7-1 PC Modbus RS485

RS232 USB RS485

RS485 A 485+ RS485 B

485- RS232-RS485

RS232 RS232-RS485 RS232

15m RS232-RS485 USB-RS485

 

RS232-RS485

COM1  

 7-1 RS485  

88   888

变频器计算机

带屏蔽双绞线

485+485-地

B

A

地BA RS485线路

RS232转RS485转换器

 
 

7.2.1.2  

RS485

120  7-2  
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 7-2  

英威腾
变频器

地址1

英威腾
变频器

英威腾
变频器

地址1

英威腾
变频器

地址n

地 485+
485-

地 485+
485-

地485+

485-

计算机

转换器

GND

RS232-485

RS232电缆

最长15m

带屏蔽的双绞线

120Ω终端电阻

 
 

 7-3 1

15  

 7-3  

1#

15#

32#

6#

 
 

RS485

 

7.2.2 RTU  

7.2.2.1 RTU  

Modbus RTU 8Bit

4Bit 

ASCII  

 

 1  

 7 8  8 8

0...9 A...F  

 1  

 1 2 Bit  



Goodrive18    

-46- 

 

 CRC( )  

 

11-bit BIT1~BIT8  

 BIT1 BIT2 BIT3 BIT4 BIT5 BIT6 BIT7 BIT8   
 

10-bit BIT1~BIT7  

 BIT1 BIT2 BIT3 BIT4 BIT5 BIT6 BIT7   
 

,  

RTU 3.5

3.5

CRC 0...9 A...F

3.5

 

起始，至少3.5

个字符的空闲
从机

地址
功能码 数据 校验

结束，至少3.5

个字符的空闲

RTU 数据帧格式
MODBUS报文

 
1.5

3.5

CRC

 

RTU  

START T1-T2-T3-T4 3.5  

ADDR 0~247 0  

CMD 03H 06H  

 

DATA N-1  

 

DATA 0  

2*N  

 

CRC CHK  
CRC 16BIT  

CRC CHK  

END T1-T2-T3-T4 3.5  
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7.2.2.2 RTU  

1 RS485 A-B 6V

-6V 0

 

 

/

CRC  

 

 

"1"

"0" "1"  

"1"

"0" "1"  

"11001110" 5 "1" "1"

"0"

 

CRC ---CRC(Cyclical Redundancy Check) 

RTU CRC CRC

CRC 16

CRC CRC CRC

 

CRC 0xFFFF 6

8Bit CRC

 

CRC 8 XOR

0 LSB LSB 1

LSB 0 8 8

8

CRC  

CRC CRC CRC
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CRC CRC  

CRC C  

unsigned int crc_cal_value(unsigned char*data_value,unsigned char 

data_length) 

{ 

int i; 

unsigned int crc_value=0xffff;  

while(data_length--) 

{ 

crc_value^=*data_value++; 

    for(i=0;i<8;i++) 

   { 

if(crc_value&0x0001) 

crc_value=(crc_value>>1)^0xa001; 

  else  

crc_value=crc_value>>1; 

     } 

   } 

return(crc_value); 

} 

CKSM CRC

ROM  

7.3 RTU  

7.3.1 03H 0000 0011 N Word ( 16

) 

03H

16 2

word 16 H 16

16  

 

01H 0004H 2

0004H 0005H  

RTU  

 

RTU  

 

START T1-T2-T3-T4 START T1-T2-T3-T4 

ADDR  01H ADDR 01H 

CMD  03H CMD 03H 
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RTU  

 

RTU  

 

   04H 

 00H 0004H  13H 

 04H 0004H  88H 

 00H 0005H  00H 

 02H 0005H  00H 

CRC  85H CRC CHK  7EH 

CRC  CAH CRC CHK  9DH 

END T1-T2-T3-T4 END T1-T2-T3-T4 
 

START END T1-T2-T3-T4 3.5 RS485 3.5

 

ADDR 01H 01H ADDR

 

CMD 03H CMD  

 

0004H

0002H 0004H 0005H  

CRC  

 

ADDR 01H 01H ADDR

 

CMD 03H 03H CMD

 

CRC

04 CRC CHK 4

0004H 0004H 0005H 0005H

 

0004H 1388H 0005H 0000H  

CRC  

7.3.2 06H 0000 0110 (Word) 

 

5000 1388H 02H 0004H  
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RTU  

 

RTU  

 

START T1-T2-T3-T4 START T1-T2-T3-T4 

ADDR 02H ADDR 02H 

CMD 06H CMD 06H 

 00H  00H 

 04H  04H 

 13H  13H 

 88H  88H 

CRC CHK  C5H CRC CHK  C5H 

CRC CHK  6EH CRC CHK  6EH 

END T1-T2-T3-T4 END T1-T2-T3-T4 
 

7.3.1 7.3.2  

7.3.3 08H 0000 1000  

 

  

0000  
 

01H  

RTU  RTU  

START T1-T2-T3-T4 START T1-T2-T3-T4 

ADDR 01H ADDR 01H 

CMD 08H CMD 08H 

 00H  00H 

 00H  00H 

 12H  12H 

 ABH  ABH 

CRC CHK  ADH CRC CHK  ADH 

CRC CHK  14H CRC CHK  14H 

END T1-T2-T3-T4 END T1-T2-T3-T4 
 

7.3.4  

 

7.3.4.1  

00~ffH
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00~ffH

P05.02 05 05

02 02

0502H  

P29

 

EEPROM EEPROM

RAM

0 1 P00.07

EEPROM RAM 8007H

RAM  

7.3.4.2 Modbus  

 

   R/W  

 2000H 

0001H  

R/W 

0002H  

0003H  

0004H  

0005H  

0006H  

0007H  

0008H  

 

2001H 0~Fmax 0.01Hz  
R/W 

2002H PID 0~1000 1000 100.0%  

2003H PID 0~1000 1000 100.0%  R/W 

2004H 
-3000~3000 1000 100.0%

 
R/W 

2005H 
0~Fmax

0.01Hz  
R/W 

2006H 
0~Fmax

0.01Hz  
R/W 

2007H 
0~3000 1000

100.0%  
R/W 

2008H 
0~3000 1000

100.0%  
R/W 

2009H  R/W 
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   R/W  

Bit0~1 =00 1   =01 2 

=10 3   =11 4 

Bit2 =1  =0  

200AH 0x000~0x1FF R/W 

200BH 0x00~0x0F R/W 

200CH 
V/F  

0~1000 1000 100.0%  
R/W 

200DH 
AO 1 -1000~1000 1000

100.0%  
R/W 

200EH 
AO 2 -1000~1000 1000

100.0%  
R/W 

1 2100H 

0001H  

R 

0002H  

0003H  

0004H  

0005H POFF  

2 2101H 

Bit0  =0  =1

 

Bi1~2 =00 1   =01 2 

=10 3   =11 4 

Bit3 =0   =1  

Bit4 =0  =1  

Bit5~ Bit6 =00    =01  

=10  

R 

 2102H  R 

 2103H GD18----0x0106 R 

 3000H 

CHF100A CHV100  

R 

 3001H R 

 3002H R 

 3003H R 

 3004H R 

 3005H R 

 3006H R 

 3007H R 

 3008H R 

 3009H R 

IO  300AH R 

IO  300BH R 
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   R/W  

 
300CH~ 

3011H 
R 

1 300CH R 

2 300DH R 

3 300EH R 

4 300FH R 

1  3010H R 

2  3011H R 

 3012H R 

 3013H R 

 3014H R 

 3015H R 

 3016H R 

 5000H R 

1 6000H 0000~FFFF W 

2 6001H 0000~FFFF W 

3 6002H 0000~FFFF W 

4 6003H 0000~FFFF W 

5 6004H 0000~FFFF W 

6 6005H 0000~FFFF W 
 

R/W / 06H

R W  

(P00.01)  

2103H  

8   8   

01 GD 0x06 GD18  
 

16 8 8 8 8

 

7.3.5  

16 50.12Hz

50.12 100 5012

1394H 5012 50.12  
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n n=1 m 10 n m=10

 

     

P01.20  0.0~3600.0s( P01.15 2 ) 0.0s  

P01.21  
0  

1  
0  

 

10

50 5.0 5.0=50 10  

Modbus 5.0s 5.0 10

50 32H  

变频器地址 写命令 参数地址  参数数据 CRC 校验

01 06 01 14 00 32 49 E7

 
50 5.0

5s  

 

变频器地址 写命令 两字节数据  参数数据 CRC校验

01 03 02 00 32 39 91

 
0032H 50 50 10 5.0

5s  

7.3.6  

 

   

01H  

 

02H 
 

  

03H  
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04H  
 

05H  P07.00  

06H  
RTU

CRC  

07H   

08H 
 

 

09H  
 

 

1  

 

0 0 0 0 0 0 1 1 03H  

 

1 0 0 0 0 0 1 1 83H  

 

01H P00.01 0001H 03

 

变频器地址 读命令 参数地址  参数数据 CRC 校验

01 06 00 01 00 03 98 0B

 
0~2 3

 

异常回应码 错误代码 CRC 校验

01 86 04 43 A3

变频器地址
 

 

86H 06H 1 06H

04H
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7.3.7  

7.3.1 7.3.2  

7.3.7.1 03H  

01H 1 1 1

1 2100H  

 

变频器地址 读命令 参数地址  数据个数 CRC 校验

01 03 21 00 00 01 8E 36

 
 

 

变频器地址 读指令  字节个数 CRC 校验

01 03 02 00 03 F8 45
数据内容

 
0003H 1  

03H 5

P07.27~P07.32 071BH~0720H 071BH 6  

 

变频器地址 读指令   起始地址 CRC 校验

03 03 07 1B 00 06 B5 59
共6个参数

 
 

变频器

地址
读命令 

当前故障

类型
CRC 校验

03 03 00 23 5F D2
字节

个数
 

0C
前1次故障

类型

00 23

 前2次故障

类型

00 23

 前3次故障

类型

00 23

 前4次故障

类型

00 23

 前5次故障

类型

00 23

 

 
0023H 35 STo  

7.3.7.2 06H  

03H 2000H 0001

 

   R/W  

 
2000H 

0001H  

R/W 

0002H  

0003H  

0004H  

0005H  
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   R/W  

0006H  

0007H  

0008H  
 

 

变频器地址 写命令  参数地址 CRC 校验

03 06 20 00 00 01 42 28
正转运行

 
 

变频器地址 写命令  参数地址 CRC 校验

03 06 20 00 00 01 42 28
正转运行

 
03H 100Hz  

     

P00.03  P00.04~400.00Hz   
 

P00.03 100 100Hz

100 10000 2710H  

 

变频器地址 写命令  参数地址 CRC校验

03 06 00 03 27 10 62 14
参数数据

 
 

变频器地址 写命令  参数地址 CRC校验

03 06 00 03 27 10 62 14
参数数据

 

 

7.3.8  

 

 

 COM1 COM2  

  

 RS485  

 485  



Goodrive18    

-58- 

A  

A.1  

A.1.1  

 

 

1  1.5

 

2   40 °C  

3   

A.1.2  

 40 °C  1000 m 4kHz 8

12  15kHz  

A.1.2.1  

 +40 °C~+50 °C  1 °C 1%

 

降额系数 (%) 

温度T (℃)

-10 0 10 20 30 40 50

100
90
80

60

40

20

 
 

50  

A.1.2.2  

1000m 1000m

100m 1%  

3000m  
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A.1.2.3  

Goodrive18

1kHz 10%  

A.2 CE  

A.2.1 CE  

CE CE 2014/35/EU

2014/30/EU  

A.2.2  EMC  

EMC 

EN 61800-3

EMC  

A.3 EMC  

EMC EN 61800-3 EMC  

 

 

 

 

C1 1000V  

C2 1000V

 

EMC  IEC/EN 61800-3 

/  EMC  

C3 1000V  

C4 1000V 400A  

A.3.1 C2  

 

1  EMC  EMC  

2   

3   
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A.3.2 C3  

 IEC/EN 61800-3  

 

1  EMC EMC  

2   

3   

 

 C3
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B  

Goodrive18  

B.1  

 B-1  

28.6

16
16

.9
48

.1

62

75

13.915

15
.3

6.
5

62

34
.3

2- 4.5268

19

5.2
42

18.918.2

7421756

7
9.

5
键盘无支架开孔示意图键盘外形图  

 

20  

 B-2  

 



Goodrive18    

-62- 

 B-3  

 
 

B.2  

 B-4 mm  

D1

H2H1

W1
W2

 
 

 W1 W2 H1 H2 D  

220V GD18-003G-S2-3-EB 250 233 171 155.5 134 6 
 

C3 H1  



Goodrive18    

-63- 

C  

C.1  

 
  

 

C.2  

C.2.1  

 

PE  

C.2.2  

 

 

 

 

1   

2   

 

mm2  mm2  

 

(Nm) 
L,N 

U1/V1/W1 

U2/V2/W2 

U3/

V3/

W3 

PE L,N 
U1/V1/W1 

U2/V2/W2 

U3/V3

/W3 
PE 

GD18-003G-

S2-3-EB 
4 1.0 1.0 4 0.75-6 0.75-1.5 

0.75- 

1.5 
0.75-6 

M3 0.8 

M4 1.2 
 

 

1  40 100m

 

2  90  

3   
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D  

D.1  
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