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AD5320

+2.7VÖÁ+5.5V¡¢140¦ÌA¡¢ÂúµçÔ´·ù¶ÈµçÑ¹Êä³ö12Î»ÊýÄ£×ª»»Æ÷

    Ò»¡¢¸ÅÊö

    1.1  Ò»°ãËµÃ÷

AD5320ÊÇµ¥Í¨µÀ12Î»µçÑ¹Êä³öÊýÄ£×ª»»Æ÷£¬¿ÉÓÃµ¥+2.7VÖÁ+5.5VµçÔ´¹¤×÷¡£Æ¬ÄÚ¾ßÓÐ¾«ÃÜµÄÊä³ö·Å´ó

Æ÷Ê¹Êä³ö¿É´ïµ½ÂúµçÔ´·ù¶È¡£AD5320²ÉÓÃÁé»îµÄÈýÏß´®ÐÐ½Ó¿Ú£¬Óë±ê×¼µÄSPI
TM
¡¢QSPI

TM
¡¢MICROWIRE

TM
ºÍDSP

½Ó¿Ú¼æÈÝ£¬ÆäÊ±ÖÓËÙÂÊ¿É¸ß´ï30MHz¡£

AD5320µÄ»ù×¼ÓÉµçÔ´ÊäÈë¶Ë²úÉú£¬Òò´Ë¿ÉÌá¹©×î¿íµÄ¶¯Ì¬Êä³ö·¶Î§¡£Æ÷¼þÄÚ°üº¬Ò»¸öÉÏµç¸´Î»µçÂ·£¬

¿É±£Ö¤DACÊä³öÉÏµçÖÁ0V²¢±£³Ö0VÖ±µ½Æ÷¼þ·¢ÉúÓÐÐ§Ð´²Ù×÷¡£Æ÷¼þ»¹°üº¬µôµçÌØÐÔ£¬ÔÚ5VÊ±¿É½«µçÁ÷ÏûºÄ

µÄµäÐÍÖµ½µÖÁ200nA£¬²¢ÔÚµôµç×´Ì¬ÖÐÌá¹©Èí¼þ¿ÉÑ¡µÄÊä³ö¸ºÔØ¡£Í¨¹ý´®ÐÐ½Ó¿Ú½«Æ÷¼þÖÃÈëµôµç·½Ê½¡£

AD5320ÔÚÕý³£¹¤×÷Ê±¹¦ºÄ·Ç³£µÍ£¬ÊÊÓÃÓÚ±ãÐ¯Ê½µç³Ø¹©µçµÄÉè±¸¡£ÔÚµôµç·½Ê½ÖÐ£¬5VÊ±µÄ¹¦ºÄ´Ó0.7mW

¼õÖÁ1¦ÌW¡£

AD5320¾ßÓÐ6½ÅSOT-23·â×°ºÍ8½ÅÎ¢ÐÍSOIC·â×°¡£

¸Ã²úÆ·µÄ¼¼ÊõÒªµãÐ¡½áÈçÏÂ£º

1. µÍ¹¦ºÄ¡¢µ¥µçÔ´¹¤×÷¡£Æ÷¼þÓÃµ¥+2.7VÖÁ+5.5VµçÔ´¹¤×÷£¬µäÐÍ¹¦ºÄÖµÔÚ3VºÍ5VÊ±·Ö±ðÎª0.35mWºÍ

   0.7mW£¬¶ÔÓÚµç³Ø¹©µçÓ¦ÓÃÁìÓò·Ç³£ÀíÏë¡£

2. Æ¬ÄÚÊä³ö»º³å·Å´óÆ÷Ê¹DACÊä³ö°Ú·ù´ïµ½ÂúµçÔ´·ù¶È£¬×ª»»ËÙÂÊÎª1V/¦Ìs¡£

3. ÓÉµçÔ´²úÉú»ù×¼¡£

4. Ê±ÖÓËÙÂÊ¸ß´ï30MHzµÄ¸ßËÙ´®ÐÐ½Ó¿Ú¡£

5. µôµç·½Ê½¡£µôµçÊ±£¬DACÔÚ3VºÍ5VÊ±ÏûºÄµçÁ÷µÄµäÐÍÖµ·Ö±ðÎª50nAºÍ200nA¡£

1.2  ÌØµã

l  µ¥Í¨µÀ12Î»DAC

l  6½ÅSOT-23¼°8½ÅÎ¢ÐÍSOIC·â×°

l  Î¢¹¦ºÄ¹¤×÷£º140¦ÌA@5V

l  µôµç·½Ê½ÏÂ200nA@5V¡¢50nA@3V

l  +2.7VÖÁ+5.5VµçÔ´

l  ÓÉÉè¼Æ±£Ö¤µ¥µ÷ÐÔ

l  ÓÉµçÔ´²úÉú»ù×¼

l  ÉÏµç¸´Î»ÖÁ0V

l  ÈýÖÖµôµç¹¦ÄÜ

l  ¾ßÓÐÊ©ÃÜÌØ´¥·¢ÊäÈëµÄµÍ¹¦ºÄ´®ÐÐ½Ó¿Ú

l  Æ¬ÄÚÊä³ö»º³å·Å´óÆ÷£¬ÂúµçÔ´·ù¶È¹¤×÷

l  SYNCÖÐ¶Ï
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    1.3  Ó¦ÓÃ·¶Î§

l  ±ãÐ¯Ê½µç³Ø¹©µçÒÇ±í

l  Êý×ÖÔöÒæºÍÊ§µ÷µ÷Õû

l  ¿É±à³ÌµÄµçÑ¹ºÍµçÁ÷Ô´

l  ¿É±à³ÌµÄË¥¼õÆ÷

1.4  ¹¦ÄÜ·½¿òÍ¼

DAC
REGISTER 12-BIT

DAC

INPUT
CONTROL
LOGIC

POWER-DOWN
CONTROL LOGIC

OUTPUT
BUFFER

POWER-ON
RESET

AD5320

VDD GND

REF (+) REF (   )

RESISTOR
NETWORK

VOUT

SYNC SCLK DIN

    1.5  ¶©¹º×ÊÁÏ

ÐÍºÅ ÎÂ¶È·¶Î§ *·â×°

AD5320BRT

AD5320BRM

-40¡æÖÁ+105¡æ

-40¡æÖÁ+105¡æ

RT-6

RM-8

    * RT=SOT-23·â×°£»RM=Î¢ÐÍSOIC

    1.6  Òý½ÅÅÅÁÐ¼°¹¦ÄÜ
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Òý½Å¹¦ÄÜËµÃ÷

Òý½ÅºÅ(SOT-23) Ãû³Æ ¹¦         ÄÜ

1 VOUT DACµÄÄ£ÄâÊä³öµçÑ¹¡£Êä³ö·Å´óÆ÷¹¤×÷Ê±Êä³ö¿É´ïÂúµçÔ´·ù¶È

2 GND Æ÷¼þÖÐËùÓÐµçÂ·µÄµØ»ù×¼µã

3 VDD µçÔ´ÊäÈë¡£Æ÷¼þÓÃ+2.7VÖÁ+5.5VµçÔ´¹¤×÷²¢Ó¦¸ÃÈ¥ñîµ½µØ

4 DIN
´®ÐÐÊý×ÖÊäÈë¡£Æ÷¼þ¾ßÓÐÒ»¸ö16Î»ÒÆÎ»¼Ä´æÆ÷¡£Êý¾ÝÔÚ´®ÐÐÊ±

ÖÓÊäÈëµÄÏÂ½µÑØËæÊ±ÖÓÒÆÈë¼Ä´æÆ÷

5 SCLK
´®ÐÐÊ±ÖÓÊäÈë¡£Êý¾ÝÔÚ´®ÐÐÊ±ÖÓÊäÈëµÄÏÂ½µÑØËæÊ±ÖÓÒÆÈëÊäÈë

ÒÆÎ»¼Ä´æÆ÷¡£Êý¾ÝµÄ´«ËÍËÙÂÊ¸ß´ï30MHz

6 SYNC

µçÆ½´¥·¢¿ØÖÆÊäÈë£¨µÍµçÆ½ÓÐÐ§£©¡£ÕâÊÇÊäÈëÊý¾ÝµÄÖ¡Í¬²½ÐÅºÅ¡£

µ±SYNC±äÎªµÍµçÆ½Ê±£¬Ëü»áÊ¹ÄÜÊäÈëÒÆÎ»¼Ä´æÆ÷£¬Êý¾ÝÔÚºóÐø

Ê±ÖÓµÄÏÂ½µÑØ±»ÒÆÈë¡£DACÔÚµÚ16¸öÊ±ÖÓÖÜÆÚºó±»¸üÐÂ£¬³ý·ÇÔÚ

´ËÊ±ÖÓ±ßÑØÖ®Ç°SYNC±äÎª¸ßµçÆ½¡£ÔÚÕâÖÖÇé¿öÏÂ£¬SYNCµÄÏÂ½µ

ÑØÓÃ×÷Ò»´ÎÖÐ¶Ï£¬¶øÐ´ÐÅºÅÔò±»DACºöÂÔ

¶þ¡¢ÌØÐÔ

2.1  ¼«ÏÞ²ÎÊý£¨³ý·ÇÁíÓÐËµÃ÷£¬TA=+25¡æ£©*

VDDÖÁGND –0.3VÖÁ7V

Êý×ÖÊäÈëµçÑ¹ÖÁGND –0.3VÖÁVDD+0.3V

VOUTÖÁGND –0.3VÖÁVDD+0.3V

¹¤×÷ÎÂ¶È·¶Î§

  ¹¤Òµ¼¶£¨B°æ±¾£© -40¡æÖÁ+105¡æ

´æ´¢ÎÂ¶È·¶Î§ –65¡æÖÁ+150¡æ

½áÎÂ +150¡æ

SOT-23·â×°

  ¦ÈJAÈÈ×è 240¡æ/W

  ÒýÏßÎÂ¶È£¬º¸½Ó

    ÆûÏà£¨60Ãë£© +215¡æ

    ºìÍâ£¨15Ãë£© +220¡æ

Î¢ÐÍSOIC·â×°£¬¹¦ºÄ 450mW

  ¦ÈJAÈÈ×è 206¡æ/W

  ¦ÈJCÈÈ×è 440¡æ/W

  ÒýÏßÎÂ¶È£¬º¸½Ó

    ÆûÏà£¨60Ãë£© +215¡æ

    ºìÍâ£¨15Ãë£© +220¡æ

* Ç¿¶È³¬³öËùÁÐµÄ¼«ÏÞ²ÎÊý¿ÉÄÜµ¼ÖÂÆ÷¼þµÄÓÀ¾ÃÐÔËð»µ¡£ÕâÐ©½ö½öÊÇ¼«ÏÞ²ÎÊý£¬²¢²»ÒâÎ¶×ÅÔÚ¼«ÏÞ
Ìõ¼þÏÂ»òÔÚÈÎºÎÆäËü³¬³öÍÆ¼ö¹¤×÷Ìõ¼þËùÊ¾²ÎÊýµÄÇé¿öÏÂÆ÷¼þÄÜÓÐÐ§µØ¹¤×÷¡£ÑÓ³¤ÔÚ¼«ÏÞ²ÎÊýÌõ¼þÏÂ

µÄ¹¤×÷Ê±¼ä»áÓ°ÏìÆ÷¼þµÄ¿É¿¿ÐÔ¡£
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2.2  µçÌØÐÔ

£¨³ý·ÇÁíÓÐËµÃ÷£¬VDD=+2.7VÖÁ+5.5V£»RL=2k¦¸ÖÁGND£»CL=200pFÖÁGND£»TA=TMINÖÁTMAX£©

B Version 1

Parameter Min Typ Max Units Conditions/Comments

STATIC PERFORMANCE2

Resolution 12 Bits
Relative Accuracy  16 LSB See Figure 2.
Differential Nonlinearity  1 LSB Guaranteed Monotonic by Design. See Figure 3.
Zero Code Error +5 +40 mV All Zeroes Loaded to DAC

Register. See Figure 6.
Full-Scale Error  0.15  1.25 % of FSR All Ones Loaded to DAC

Register. See Figure 6.
Gain Error  1.25 % of FSR
Zero Code Error Drift  20 V/ C
Gain Temperature Coefficient  5 ppm of FSR/ C

OUTPUT CHARACTERISTICS 3

Output Voltage Range 0 VDD V
Output Voltage Settling Time 8 10 s 1/4 Scale to 3/4 Scale Change (400 Hex to C00

Hex). See Figure 16.
Slew Rate 1 V/ s
Digital-to-Analog Glitch Impulse 20 nV-s 1 LSB Change Around Major Carry. See Figure 19.
Digital Feedthrough 0.5 nV-s
DC Output Impedance 1
Short Circuit Current 50 mA VDD = +5 V

20 mA VDD = +3 V
Power-Up Time 2.5 s Coming Out of Power-Down Mode. VDD = +5 V

5 s Coming Out of Power-Down Mode. VDD = +3 V

LOGIC INPUTS 3

Input Current  1 A
VINL , Input Low Voltage 0.8 V VDD  = +5 V
VINL , Input Low Voltage 0.6 V VDD  = +3 V
VINH , Input High Voltage 2.4 V VDD  = +5 V
VINH , Input High Voltage 2.1 V VDD  = +3 V
Pin Capacitance 3 pF

POWER REQUIREMENTS
VDD 2.7 5.5 V
IDD  (Normal Mode) DAC Active and Excluding Load Current

VDD = +4.5 V to +5.5 V 140 250 IH  = VDD  and VIL  = GND
VDD  = +2.7 V to +3.6 V 115 200 A                         VIH  = VDD  and VIL = GND

IDD  (Power-Down)
VDD   = +4.5 V to +5.5 V 0.2 1 A                         VIH  = VDD  and VIL  = GND
VDD   = +2.7 V to +3.6 V 0.05 1 A                         VIH  = VDD  and VIL  = GND

POWER EFFICIENCY
IOUT /IDD 93 % ILOAD  = 2 mA. VDD  = +5 V

×¢£º1. ÎÂ¶È·¶Î§ÈçÏÂ£º-40¡æÖÁ+105¡æ£¨B°æ±¾£©¡£

2. Ê¹ÓÃ48ÖÁ4047µÄ´úÂë·¶Î§¼ÆËãÏßÐÔ¶È¡£Êä³ö±»Ð¶ÔØ¡£

3. ÓÉÉè¼ÆºÍÌØÐÔ±£Ö¤£¬²úÆ·Î´¾­²âÊÔ¡£

ÒÔÉÏÌØÐÔÎ´¾­Í¨ÖªÓÐÈ¨ÐÞ¸Ä¡£
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2.3  ¶¨Ê±ÌØÐÔ
1£¬ 2

£¨³ý·ÇÁíÓÐËµÃ÷£¬VDD=+2.7VÖÁ+5.5V£»GND=0V£» TA=TMINÖÁTMAX£©

Limit at T MIN , TMAX

Parameter (B Version) Units Conditions/Comments

t1 33 ns min SCLK Cycle Time
t2 13 ns min SCLK High Time
t3 13 ns min SCLK Low Time
t4 0 ns min SYNC to SCLK Active Edge Setup Time
t5 5 ns min Data Setup Time
t6 4.5 ns min Data Hold Time
t7 0 ns min SCLK Falling Edge to SYNC Rising Edge
t8 33 ns min Minimum SYNC High Time

×¢£º1. ÑùÆ·ÔÚ+25¡æ²âÊÔ¡£ËùÓÐÊäÈëÐÅºÅ¹æ¶¨tr=tf=5ns£¨VDDµÄ10%ÖÁ90%£©£¬²¢ÇÒÊÇ´ÓµçÑ¹

       µçÆ½£¨VIL+VIH£©/2´¦¶¨Ê±¡£

2. ¼ûÍ¼1¡£

SCLK

SYNC

DIN

t1

t2
t3

t5

t6

t7t8
t4

DB15 DB0

Í¼1    ´®ÐÐÐ´²Ù×÷

    2.4  µäÐÍÌØÐÔÇúÏß

CODE

IN
L

 E
R

R
O

R
   

L
S

B
s

16

12

 16
0 800 40001600 2400 3200

0

 4

 8

 12

8

4

INL @ 5V

INL @ 3V

TA = +25 C

CODE

D
N

L
 E

R
R

O
R

   
L

S
B

s

1

0.5

 1
0 1000 40002000 3000

0

 0.5

DNL @ 3V
DNL @ 5V

TA = +25 C

CODE

T
U

E
   

L
S

B
s

16

8

 16
0 800 40001600 2400 3200

0

 8

TUE @ 3V

TUE @ 5V

TA = +25 C

 Í¼2    µäÐÍµÄINLÇúÏß            Í¼3    µäÐÍµÄDNLÇúÏß            Í¼4  µäÐÍµÄ²»¿Éµ÷Õû×ÜÎó²î
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TEMPERATURE   C

E
R

R
O

R
   

L
S

B
s

16

12

 16
 40 0 12040 80

0

 4

 8

 12

8

4 MAX INL

MAX DNL

MIN INL

MIN DNL

TEMPERATURE   C

30

20

 30
 40 1200                40 80

0

 10

VDD = +5V

E
R

R
O

R
   

m
V

 20

10
ZS ERROR

FS ERROR

2500

2000

500

50

1500

1000

0

F
R

E
Q

U
E

N
C

Y

70 90 110 130 150 170 19060 80 100 120 140 160 180

VDD = 3V

VDD = 5V

IDD   A

 Í¼5    INLÎó²î¼°DNL             Í¼6    Áã¶ÈÎó²î¼°Âú¶È          Í¼7    VDD=3VºÍVDD=5V

        Îó²îºÍÎÂ¶ÈµÄ¹ØÏµ                Îó²îºÍÎÂ¶ÈµÄ¹ØÏµ               Ê±µÄIDD·Ö²¼Í¼

ISOURCE/SINK   mA

V
O

U
T

   
V

3

2

0
0 5                                               1510

1

DAC LOADED WITH FFF HEX

TA = +25 C

DAC LOADED WITH 000 HEX

ISOURCE/SINK   mA

V
O

U
T

   
V

5

4

0
0 5                                               1510

3

2

1
DAC LOADED WITH 000 HEX

TA = +25 C

DAC LOADED WITH FFF HEX

CODE

I D
D

   
A

500

400

0
0 800 40001600 2400 3200

300

200

100
VDD = 3V

VDD = 5V

 Í¼8    VDD=3VÊ±µÄÔ´µçÁ÷         Í¼9    VDD=5VÊ±µÄÔ´µçÁ÷           Í¼10    µçÔ´µçÁ÷ºÍ

        ¼°ÎüÊÕµçÁ÷                     ¼°ÎüÊÕµçÁ÷                        ´úÂëµÄ¹ØÏµ

fCLOCK   MHz

I D
D

   
A

800

0
0           5 2510 15 20

600

400

200

30

VDD = +5V
TA = +25 C

UPDATING
THE PART

NOT UPDATING
THE PART

VDD   V

I D
D

   
A

300

250

0
2.7 3.2 5.23.7 4.2 4.7

200

150

100

50

105 C

C 40

25 C

VDD

1.0

0.9

0
2.7 3.2 5.23.7 4.2 4.7

0.4

0.3

0.2

0.1

0.8

0.6

0.7

0.5

THREE STATE
CONDITION

 40 C
+25 C

+105 CI D
D

   
A

   Í¼11    µçÔ´µçÁ÷ºÍ           Í¼12    µçÔ´µçÁ÷ºÍ               Í¼13    µôµçµçÁ÷ºÍ

           fCLOCKµÄ¹ØÏµ                   µçÔ´µçÑ¹µÄ¹ØÏµ                    µçÔ´µçÑ¹µÄ¹ØÏµ
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VLOGIC   V

800

600

0
0             1 52             3 4

400

200

TA  = +25 C

VDD = 5V

VDD = 3V

I D
D

  
 

A

VOUT

CLK

VDD = 5V
FULL-SCALE CODE CHANGE
       000 HEX   FFF HEX
TA = +25 C
OUTPUT LOADED WITH
2k  AND 200pF TO GND

CH1 1V, CH 2 5V, TIME BASE = 1 s/DIV

CH1

CH2

VOUT

CLK

VDD = 5V
HALF-SCALE CODE CHANGE
       400 HEX   C00 HEX
TA = +25 C
OUTPUT LOADED WITH
2k  AND 200pF TO GND

CH1 1V, CH2 5V, TIME BASE = 1 s/DIV

CH1

CH2

 Í¼14    µçÔ´µçÁ÷ºÍÂß¼­          Í¼15    Âú¶È£¨full-scale£©     Í¼16    °ë¶È£¨half-scale£©

         ÊäÈëµçÑ¹µÄ¹ØÏµ                  ÎÈ¶¨Ê±¼ä                       ÎÈ¶¨Ê±¼ä

2k  LOAD
TO VDD

CH1 1V, CH 2 1V, TIME BASE = 20 s/DIV

VDD

VOUT

CH1

CH2

CH1 1V, CH 2 5V, TIME BASE = 5 s/DIV

CH2

CH1

CLK

VOUT

VDD = +5V

V
O

U
T

   
V

500ns/DIV

LOADED WITH 2k
AND 200pF TO GND

CODE CHANGE:
800 HEX TO 7FF HEX

2.56

2.54

2.52

2.50

2.48

2.46

  Í¼17    ÉÏµç¸´Î»ÖÁ0V          Í¼18    ÍË³öµôµç·½Ê½            Í¼19  ÊýÄ£×ª»»µÄ¼ÙÐÅºÅÂö³å

Èý¡¢ÏêÏ¸ËµÃ÷

3.1  ½á¹¹¸ÅÊö

3.1.1  ÊýÄ£×ª»»²¿·Ö

AD5320µÄDAC²ÉÓÃCMOS¹¤ÒÕÖÆÔì£¬Æä½á¹¹°üº¬DAC¡¢µç×è´®ºÍÊä³ö»º³å·Å´óÆ÷¡£ÓÉÓÚÃ»ÓÐ»ù×¼ÊäÈë½Å£¬

µçÔ´£¨VDD£©ÓÃ×÷»ù×¼¡£Í¼20±íÊ¾DACµÄ½á¹¹·½¿òÍ¼¡£
VDD

VOUT
RESISTOR

STRING

GND

REF (+)

REF ( )
OUTPUT
AMPLIFIER

DAC REGISTER

Í¼20    DACµÄ½á¹¹
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P&S ÎäººÁ¦Ô´µç×Ó¹É·ÝÓÐÏÞ¹«Ë¾
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ÒòÎªÊäÈëµ½DACµÄ´úÂëÖ±½Ó¾ÍÊÇ¶þ½øÖÆ´úÂë£¬ÄÇÃ´ÀíÏëµÄÊä³öµçÑ¹Îª£ºVOUT=VDD¡Á£¨D/4096£©¡£ÆäÖÐD=×°

ÔØµ½DAC¼Ä´æÆ÷µÄ¶þ½øÖÆ´úÂëµÄÊ®½øÖÆÐÎÊ½£¬Æä·¶Î§ÊÇ´Ó0µ½4096¡£

3.1.2  µç×è´®

µç×è´®²¿·ÖÈçÍ¼21ËùÊ¾£¬ÊÇÃ¿¸ö×èÖµÎªRµÄÒ»´®µç×è¡£×°ÔØµ½DAC¼Ä´æÆ÷µÄ´úÂëÈ·¶¨ÔÚµç×è´®µÄÄÄÒ»¸ö

½Úµã½«µçÑ¹³é³ö²¢À¡ËÍµ½Êä³ö·Å´óÆ÷¡£Í¨¹ý±ÕºÏÁ¬½Óµç×è´®ºÍ·Å´óÆ÷µÄ¿ª¹ØÀ´³éÈ¡µçÑ¹¡£ÓÉÓÚÊÇÒ»´®µç×è£¬

ËùÒÔ¿ÉÒÔ±£Ö¤µ¥µ÷ÐÔ¡£

R

R

R

R

R TO OUTPUT
AMPLIFIER

Í¼21    µç×è´®

    3.1.3  Êä³ö·Å´óÆ÷

Êä³ö»º³å·Å´óÆ÷ÓÐÄÜÁ¦ÔÚÆäÊä³ö¶Ë²úÉú·¶Î§´Ó0Vµ½VDDµÄÂúµçÔ´·ù¶ÈÊä³öµçÑ¹£¬Ò²ÄÜÇý¶¯2k¦¸¸ºÔØ£¬́ Ë

¸ºÔØÓë½ÓµØµÄ200pFµçÈÝ²¢Áª¡£Êä³ö·Å´óÆ÷ÎüÊÕºÍÌá¹©µçÁ÷µÄÄÜÁ¦¿É²Î¼ûÍ¼8ºÍÍ¼9¡£Êä³ö±»Ð¶ÔØÇÒ°ë¶È

£¨half-scale£©ÎÈ¶¨Ê±¼äÎª8¦ÌsÊ±£¬×ª»»ËÙÂÊÎª1V/¦Ìs¡£

    3.2  ´®ÐÐ½Ó¿Ú

AD5320¾ßÓÐ3Ïß´®ÐÐ½Ó¿Ú£¨SYNC¡¢SCLKºÍDIN£©£¬ÓëSPI¡¢QSPIºÍMicrowire½Ó¿Ú±ê×¼¼°´ó¶àÊýDSP¼æÈÝ¡£

Í¼1ËùÊ¾ÎªµäÐÍÐ´ÐòÁÐµÄÊ±ÐòÍ¼¡£

½«SYNCÀ­ÖÁµÍµçÆ½¿ÉÆô¶¯Ð´ÐòÁÐ¡£À´×ÔDINÏßµÄÊý¾ÝÔÚSCLKµÄÏÂ½µÑØËæÊ±ÖÓËÍÈë16Î»ÒÆÎ»¼Ä´æÆ÷¡£´®

ÐÐÊ±ÖÓÆµÂÊ¿É¸ß´ï30MHz£¬Ê¹AD5320ÄÜÓë¸ßËÙDSP¼æÈÝ¡£ÔÚµÚ16¸öÊ±ÖÓÏÂ½µÑØ£¬×îºóÒ»¸öÊý¾ÝÎ»ËæÊ±ÖÓÊäÈë

²¢Ö´ÐÐÒÑ±àÖÆºÃµÄ¹¦ÄÜ£¨¼´¸Ä±äDAC¼Ä´æÆ÷µÄÄÚÈÝºÍ/»ò¸Ä±ä¹¤×÷·½Ê½£©¡£ÔÚÕâ¸ö½×¶Î£¬SYNCÏß¿É±£³ÖµÍµç

Æ½»ò±»À­Îª¸ßµçÆ½¡£ÔÚÁ½ÖÖÇé¿öÏÂ£¬SYNC±ØÐëÔÚÏÂÒ»¸öÐ´ÐòÁÐÇ°±»À­Îª¸ßµçÆ½ÖÁÉÙ33ns£¬ÒÔÊ¹ËüµÄÏÂ½µÑØ

¿ÉÆô¶¯ÓÖÒ»¸öÐ´ÐòÁÐ¡£ÓÉÓÚSYNC»º³åÆ÷ÔÚVIN=2.4VÊ±ÎüÊÕµÄµçÁ÷±ÈVIN=0.8VÊ±¶à£¬ÎªÁËÆ÷¼þ¹¤×÷Ê±¹¦ºÄ¸üµÍ£¬

Ó¦¸ÃÊ¹SYNCÔÚÐ´ÐòÁÐÖ®¼ä¸ôÆÚÄÚÏÐÖÃÎªµÍµçÆ½¡£ÕýÈçÉÏÃæÒÑÌáµ½µÄ£¬ÔÚÏÂÒ»´ÎÐ´ÐòÁÐÖ®Ç°£¬±ØÐëÊ¹SYNC

·µ»ØÎª¸ßµçÆ½¡£
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3.2.1  ÊäÈëÒÆÎ»¼Ä´æÆ÷

ÊäÈëÒÆÎ»¼Ä´æÆ÷Îª16Î»¿í£¨¼ûÍ¼22£©¡£Ç°2Î»ÊÇ¡°ÎÞ¹ØÎ»¡±£¬½ÓÏÂÀ´2Î»ÊÇ¿ØÖÆÎ»£¬¿ØÖÆÆ÷¼þ´¦ÓÚÄÄÒ»ÖÖ

¹¤×÷·½Ê½£¨Õý³£·½Ê½»òÈÎÒâÒ»ÖÖµôµç·½Ê½£©¡£ÓÐ¹ØÈýÖÖ²»Í¬µÄµôµç¹¤×÷·½Ê½£¬ÔÚ¡°µôµç·½Ê½¡±Ò»½ÚÖÐ½«ÓÐ

¸üÏêÏ¸µÄËµÃ÷¡£×îºó12Î»ÊÇÊý¾ÝÎ»£¬ËüÃÇÔÚSCLKµÄµÚ16¸öÏÂ½µÑØ±»´«ËÍ¸øDAC¼Ä´æÆ÷¡£

X            X PD1 PD0 D11  D10 D9 D8 D7 D6 D5 D4 D3 D2  D1 D0

DB0 (LSB)DB15 (MSB)

0 0 NORMAL OPERATION

0         1 1 k  TO GND

1 0 100k  TO GND

1 1 THREE-STATE

DATA BITS

POWER-DOWN MODES

Í¼22    ÊäÈë¼Ä´æÆ÷µÄÄÚÈÝ

    3.2.2  SYNCÖÐ¶Ï

ÔÚÕý³£µÄÐ´ÐòÁÐÖÐ£¬SYNCÏßÖÁÉÙÒª±£³ÖµÍµçÆ½Ò»Ö±µ½SCLKµÄµÚ16¸öÏÂ½µÑØ£¬DACÔÚÕâµÚ16¸öÏÂ½µÑØ±»

¸üÐÂ¡£µ«ÊÇ£¬Èç¹ûSYNCÔÚµÚ16¸öÏÂ½µÑØÖ®Ç°±»À­Îª¸ßµçÆ½£¬¾ÍÒâÎ¶×ÅÐ´ÐòÁÐµÄÖÐ¶Ï¡£́ ËÊ±ÒÆÎ»¼Ä´æÆ÷¸´Î»£¬

Ð´ÐòÁÐÊÓ×÷ÎÞÐ§¡£DAC¼Ä´æÆ÷ÄÚÈÝµÄ¸üÐÂ»ò¹¤×÷·½Ê½µÄ¸Ä±ä¾ù²»·¢Éú¡ª¡ª²Î¼ûÍ¼23¡£

DB15 DB0

SCLK

SYNC

DIN DB15 DB0

VALID WRITE SEQUENCE, OUTPUT UPDATESINVALID WRITE SEQUENCE:
 SYNC HIGH BEFORE 16TH FALLING EDGE ON THE 16TH FALLING EDGE

Í¼23    SYNCÖÐ¶Ï

3.2.3  ÉÏµç¸´Î»

AD5320°üº¬Ò»¸öÉÏµç¸´Î»µçÂ·¿ÉÔÚÉÏµçÆÚ¼ä¿ØÖÆÊä³öµçÑ¹¡£DAC¼Ä´æÆ÷Ìî³ä0£¬Êä³öµçÑ¹Îª0V£¬ÇÒÒ»Ö±

±£³Öµ½¶ÔDAC·¢ÉúÓÐÐ§µÄÐ´ÐòÁÐ¡£ÕâÒ»µã¶ÔÓÚÔÚÉÏµç¹ý³ÌÖÐÐèÒªÖªµÀDACÊä³ö×´Ì¬µÄÓ¦ÓÃÁìÓò·Ç³£ÖØÒª¡£

3.2.4  µôµç·½Ê½

AD5320¾ßÓÐËÄÖÖ²»Í¬µÄ¹¤×÷·½Ê½¡£ÕâÐ©·½Ê½¿ÉÓÉÈí¼þ¶Ô¿ØÖÆ¼Ä´æÆ÷ÖÐµÄÁ½Î»£¨DB13ºÍDB12£©±à³Ì¶øµÃ¡£

±í1ËµÃ÷ÕâÁ½Î»µÄ×´Ì¬Ëù¶ÔÓ¦µÄ¹¤×÷·½Ê½¡£

±í1    AD5320µÄ¹¤×÷·½Ê½

DB13 DB12 ¹¤×÷·½Ê½

0 0 Õý³£·½Ê½

µôµç·½Ê½

0

1

1

1

0

1

1k¦¸ÖÁµØ

100k¦¸ÖÁµØ

ÈýÌ¬
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µ±Á½Î»¶¼ÖÃÎª0Ê±£¬Æ÷¼þÕý³£¹¤×÷£¬ÆäÕý³£¹¦ºÄÔÚ5VÊ±Îª140¦ÌA¡£µ«ÊÇ£¬¶ÔÓÚÈýÖÖµôµç·½Ê½£¬µçÔ´µç

Á÷ÔÚ5VÊ±½µÖÁ200nA£¨3VÊ±Îª50nA£©¡£²»½öÈç´Ë£¬Êä³ö¼¶ÔÚÄÚ²¿Ò²´Ó·Å´óÆ÷Êä³öÇÐ»»ÖÁ×èÖµÒÑÖªµÄµç×èÍøÂç¡£

ÆäÓÅµãÊÇÔÚÆ÷¼þ´¦ÓÚµôµç·½Ê½Ê±Êä³ö×è¿¹ÊÇÒÑÖªµÄ¡£ÓÐÈý¸ö²»Í¬µÄÑ¡Ïî£ºÊä³öÔÚÄÚ²¿¿ÉÍ¨¹ý1k¦¸µÄµç×è¡¢

100k¦¸µÄµç×èÁ¬ÖÁGND£¬»òÕßÁô×÷¿ªÂ·£¨ÈýÌ¬£©¡£Êä³ö¼¶Ê¾ÓÚÍ¼24¡£

POWER-DOWN
CIRCUITRY RESISTOR

NETWORK

VOUT

RESISTOR
STRING DAC AMPLIFIER

Í¼24    µôµçÆÚ¼äµÄÊä³ö¼¶

µ±¼¤»îµôµç·½Ê½Ê±£¬Æ«ÖÃ²úÉúÆ÷¡¢Êä³ö·Å´óÆ÷¡¢µç×è´®ºÍÆäËüÓÐ¹ØµÄÏßÐÔµçÂ·¶¼±»¹Ø±Õ¡£µ«ÊÇ£¬DAC

¼Ä´æÆ÷µÄÄÚÈÝÈ´²»ÊÜÓ°Ïì¡£ÍË³öµôµç·½Ê½ËùÐèµÄÊ±¼äÔÚVDD=5VÊ±ºÍVDD=3VÊ±µÄµäÐÍÖµ·Ö±ðÎª2.5¦ÌsºÍ5¦Ìs¡£

¿É²Î¼ûÍ¼18µÄÇúÏß¡£

    3.3  Î¢´¦ÀíÆ÷½Ó¿Ú

    3.3.1  AD5320ºÍADSP-2101/ADSP-2103½Ó¿Ú

Í¼25±íÊ¾AD5320ºÍADSP-2101/ADSP-2103Ö®¼äµÄ´®ÐÐ½Ó¿Ú¡£ADSP-2101/ADSP-2103Ó¦¸ÃÉèÖÃ³É¹¤×÷ÔÚ

SPORT·¢ËÍ½»ÌæÖ¡·½Ê½ÖÐ£¨Transmit Alternate Framing Mode£©¡£ADSP-2101/ ADSP-2103 SPORT¿ÉÓÉSPORT

¿ØÖÆ¼Ä´æÆ÷±à³Ì²¢Ó¦¸Ã×÷ÈçÏÂÅäÖÃ£ºÄÚ²¿Ê±ÖÓ¡¢µÍµçÆ½ÓÐÐ§Ö¡¡¢16Î»×Ö¡£ÔÚÊ¹ÄÜSPORTºóÐ´Ò»¸ö×Öµ½Tx¼Ä

´æÆ÷¿ÉÆô¶¯·¢ËÍ¡£

SCLK

ADSP-2101/
ADSP-2103*

DT DIN

SCLK

SYNC

AD5320*

TFS

Í¼25    AD5320ºÍADSP-2101/ADSP-2103½Ó¿Ú
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    3.3.2  AD5320ºÍ68HC11/68L11½Ó¿Ú

Í¼26±íÊ¾AD5320ºÍ68HC11/68L11Î¢¿ØÖÆÆ÷Ö®¼äµÄ´®ÐÐ½Ó¿Ú¡£68HC11/68L11µÄSCKÇý¶¯AD5320µÄCLKIN

¶Ë£¬¶øMOSIÊä³öÔòÇý¶¯DACµÄ´®ÐÐÊý¾ÝÏß¡£SYNCÐÅºÅÀ´×ÔÓÚÒ»Ìõ¶Ë¿ÚÏß£¨PC7£©¡£´Ë½Ó¿ÚÕýÈ·¹¤×÷ÐèÒªµÄÅä

ÖÃÌõ¼þÎª£ºÓ¦¸ÃÅäÖÃ68HC11/68L11Ê¹ÆäCPOLÎ»Îª0¡¢CPHAÎ»Îª1¡£µ±Êý¾Ý±»´«ËÍ¸øDACÊ±£¬SYNCÏß±»À­ÎªµÍ

µçÆ½£¨PC7£©¡£ÔÚÕâÖÖÇé¿öÏÂ£¬MOSIÊä³ö¶Ë³öÏÖµÄÊý¾ÝÔÚSCKµÄÏÂ½µÑØÓÐÐ§¡£ÔÚ´«ËÍÖÜÆÚÄÚ½öÓÃ8¸öÊ±ÖÓÏÂ½µ

ÑØ±ã¿ÉÒÔ8Î»×Ö½ÚÒ»´Î·¢ËÍÀ´×Ô68HC11/68L11µÄ´®ÐÐÊý¾Ý¡£Êý¾ÝÊÇÒÔMSBÔÚÇ°µÄÐÎÊ½·¢ËÍµÄ¡£ÎªÁË¸øAD5320

×°ÔØÊý¾Ý£¬ÔÚ·¢ËÍÁËµÚÒ»¸ö8Î»ºó£¬PC7±»Áô×÷µÍµçÆ½¡£ÔÚ´Ë¹ý³ÌµÄÄ©Î²Ôò¶ÔDACÖ´ÐÐµÚ¶þ´Î´®ÐÐÐ´²Ù×÷²¢

½«PC7À­Îª¸ßµçÆ½¡£

SCLK

68HC11/68L11*

SCK

SYNC
SYNC

*ADDITIONAL PINS OMITTED FOR CLARITY

DINMOSI

AD5320*

PC7

SCLK

80C51/80L51*

TXD

*ADDITIONAL PINS OMITTED FOR CLARITY

DINRXD

AD5320*

P3.3

  Í¼26    AD5320ºÍ68HC11/68L11½Ó¿Ú                  Í¼27    AD5320ºÍ80C51/80L51½Ó¿Ú

    3.3.3  AD5320ºÍ80C51/80L51½Ó¿Ú

Í¼27±íÊ¾AD5320ºÍ80C51/80L51Î¢¿ØÖÆÆ÷Ö®¼äµÄ´®ÐÐ½Ó¿Ú¡£½Ó¿Ú¿ÉÈçÏÂÅäÖÃ£º80C51/ 80L51µÄTXDÇý¶¯

AD5320µÄSCLK£¬¶øRXDÔòÇý¶¯Æ÷¼þµÄ´®ÐÐÊý¾ÝÏß¡£SYNCÐÅºÅÀ´×ÔÓÚ¶Ë¿ÚµÄ1Î»¿É±à³Ì½Å¡£ÔÚÕâÖÖÇé¿öÏÂÐèÊ¹

ÓÃP3.3¶Ë¿ÚÏß¡£80C51/80L51½öÒÔ8Î»×Ö½ÚÒ»´Î·¢ËÍÊý¾Ý£¬Òò´ËÔÚ´«ËÍÖÜÆÚÄÚÖ»ÐèÒª8¸öÊ±ÖÓÏÂ½µÑØ¡£ÎªÁË

¸øDAC×°ÔØÊý¾Ý£¬ÔÚ·¢ËÍÁËµÚÒ»¸ö8Î»ºó£¬P3.3±»Áô×÷µÍµçÆ½£¬Æô¶¯µÚ¶þ¸öÐ´ÖÜÆÚÒÔ·¢ËÍÊý¾ÝµÄµÚ¶þ¸ö×Ö½Ú¡£

´ËÖÜÆÚ½áÊøºóP3.3±»À­Îª¸ßµçÆ½¡£80C51/80L51ÒÔLSBÔÚÏÈµÄ·½Ê½Êä³ö´®ÐÐÊý¾Ý¡£¶øAD5320ÒªÇóÒÔMSBÔÚÏÈ

µÄ·½Ê½½ÓÊÕÊý¾Ý¡£ËùÒÔ80C51/80L51µÄ´«ËÍÂ·ÏßÓ¦¸Ã¿¼ÂÇµ½ÕâÖÖ²îÒì¡£

    3.3.4  AD5320ºÍMicrowire½Ó¿Ú

Í¼28±íÊ¾AD5320ºÍÈÎºÎÓëMicrowire¼æÈÝÆ÷¼þÖ®¼äµÄ½Ó¿Ú¡£´®ÐÐÊý¾ÝÔÚ´®ÐÐÊ±ÖÓµÄÏÂ½µÑØÒÆ³ö£¬²¢Ëæ

Ê±ÖÓÔÚSKµÄÉÏÉýÑØÒÆÈëAD5320¡£

ËÄ¡¢Ó¦ÓÃ×ÊÁÏ

4.1  ½«REF19xÓÃ×÷AD5320µÄµçÔ´

ÒòÎªAD5320ÒªÇóµçÔ´µçÁ÷·Ç³£µÍ£¬ËùÒÔ¿ÉÒÔÑ¡ÔñÓÃREF19xµçÑ¹»ù×¼£¨¶ÔÓÚ5VÓÃREF195£¬¶ø¶ÔÓÚ3VÔòÓÃ

REF193£©Ìá¹©Æ÷¼þËùÐèµÄµçÑ¹£¨¼ûÍ¼29£©¡£Èç¹ûµçÔ´ÓÐ½Ï´ó¸ÉÈÅ»òÏµÍ³µçÔ´µçÑ¹µÄÖµ²»ÊÇ5V»ò3V£¨ÀýÈçÊÇ

15V£©£¬ÄÇÃ´ÕâÒ»µã¾ÍÏÔµÃÓÈÎªÖØÒª¡£REF19x½«ÎªAD5320Êä³öÎÈ¶¨µÄµçÔ´µçÑ¹¡£Èç¹ûÊ¹ÓÃµÍ½µÂäµÄREF195£¬

ÄÇÃ´ËüÐèÒª¸øAD5320Ìá¹©µÄµçÁ÷Îª140¦ÌA¡£́ ËÊ±DACµÄÊä³öÎÞ¸ºÔØ¡£µ±DACÊä³ö¼ÓÔØÊ±£¬REF195»¹ÊÇÐèÒªÏò

¸ºÔØÌá¹©µçÁ÷¡£Òò´Ë×ÜµçÁ÷£¨DACÊä³ö¶ËÓÐ¸ºÔØ5k¦¸£©Îª£º

    140¦ÌA+£¨5V/5k¦¸£©=1.14mA

REF195µÄ¸ºÔØµ÷ÕûµäÐÍÖµÎª2ppm/mA£¬¶ÔÓÚÎüÊÕµÄ1.14mAµçÁ÷¶øÑÔ£¬½«µ¼ÖÂ2.3ppm£¨11.5¦ÌV£©µÄÎó²î¡£

ÕâÏàµ±ÓÚ0.009LSBµÄÎó²î¡£
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SYNC

SYNC
SCLK

MICROWIRE*

SK

DINSO

AD5320*

CS

3-WIRE
SERIAL

INTERFACE
SCLK

DIN

+15V

+5V

140 A

VOUT = 0 to 5V

AD5320

REF195

   Í¼28    AD5320ºÍMicrowire½Ó¿Ú                      Í¼29    REF195ÓÃ×÷AD5320µÄµçÔ´

4.2  AD5320µÄË«¼«ÐÔ¹¤×÷

AD5320ÊÇÎªµ¥µçÔ´¹¤×÷¶øÉè¼ÆµÄ£¬Èô²ÉÓÃÍ¼30ËùÊ¾µçÂ·Ò²¿É¾ßÓÐÒ»¸öË«¼«ÐÔÊä³ö·¶Î§¡£ÏÂ¸÷µçÂ·½«Ìá

¹©¡À5VµÄÊä³öµçÑ¹·¶Î§¡£²ÉÓÃAD820»òOP295×÷ÎªÊä³ö·Å´óÆ÷¿ÉÊ¹ÆäÊä³ö´ïµ½ÂúµçÔ´·ù¶È¡£
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