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Digi-Key Part Number | MCP4728-EUN-ND |Price Break Unit Price Extended Price
Quantity Available | 1,068 | 1 2.06000 206
Masnbactarer b y | 10 1.85000 1850
P \mﬁnﬂi&ﬂ e = 2 1.58000 30.50
Manufacturer Part Number | MCP4728-E1D | 100 1.44000 144.00
Description |IC DAC 12BIT W/I2C 10-MSOP |
Lead Free Starus / RoHS Status | Lead free ' RoHS Compliant |
Quantity Item Number Customer Reference
MCP4728-E/UN-ND + | Add to Order | :
e Image shown is a representation only.
Exact specifications should be
obtained from the product data sheet.

When requested quantity exceeds displayed pricing table quantities, a lesser unit price may appear on your order.
You may submut a request for quotation on quantities which are greater than those displaved in the pricing table.

‘Datasheets MCP2728
Product Photos C04.021-MSOP
Video File MCP4726 Evaluation Board Deme
Standard Package 100
Category Integrated Circuits (ICs)
Family -Data Acquisttion - Digital to Analeg Converters (DAC)
Series |-
Settling Time Gus
Number of Bits 12
Data Interface EEPROM, I°C, Senal
Number of Converters 4
Voltage Supply Source Smngle Supphy
Power Dissipation (Max)
Operating Temperature -40°C ~ 123°C
Mounting Type Surface Mount
Package / Caze 10-TFS0P, 10-MSOP (0.118", 3.00mm Width)
Supplier Device Package 10-MSOP
Packaging Tube
Number of Outputs and Tvpe 4 Voltage Urnipolar
Sampling Rate (Per Second) *
 Catalog Page 121 (USJOLL Interctive)
123 (US2011 PDF)
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3.5 RDY/BSY Status Indicator Pin

O| WL EEPROM EZ 2 SXto| AEHE X|A|St= 22 MOQICH

O] T2 EEPROM ZZ213 FZHF 0| OFL|H "High" , EEPROMO| Z2 13 2 E QI 0= "Low"O|C},
EEPROM ZZ2130| 2t2 &M CFA| "High"of Ef 7} &.
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3.6 Analog Output VoItage Pins (VoutA,VoutB,VoutC,VoutD)
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Zt 22 gaindt VREF M4 HIE 20| M2t 1 E£= 29| gain®| AKX £ HT0f 23 LS E LT
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VOUT T2 84 T3t 1000 PFIHA| &2 7HsotCt.
5 kQ O|¢2| RL #3HE At8dt= Q0| FLL.

4.0 DAC ICe| Xt 7l 8.

MCP4728 HX|& H|3|2M O 22| (EEPROM)E M2 =3 DAC KT 12 H|E 4 xj 4 L|Ct.
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4.2 RESET =

Ohg F 1o =Xl O|HER reset® = ULCEH:
a) Power-On-Reset Of 2|8}

b) 12C general call reset HZ0f| 2|3
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4.3 Output Amplifier
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4.4 DAC Input Registers and Non-Volatile EEPROM Memory
ZF 22 KA 2128 DAC €8 2 X|2E<QF EEPROMO| A& LT
22 2 X|AE{Qt EEPROMS| M £ Atete ZtZh & 4-1 W & 4-20 EA|ELICH

TABLE 4-1: INPUT REGISTER MAP (VOLATILE)

Configuration Bits DAC Input Data (12 bits)

Bit BDY (A2|A1|AD| Vrer |DACT|DACD| PD1 | PDO Gx |DM1|(D10|D9 D8(D7T|DE|D5| D4 (D3 (D2 | D1 D0
Name /BSY

Bit FC Ref. |[DAC Channel| Power-Down | Gain (Mote 2)
Function |Address Bits| Select Select Select

{Hote 1) (Note 2) [(Mote 2)  (Note 2) (Hote 2]  |{Hote 2)

CH. A

CH.B

CH.C

CH.D

Neote 1: EEPROM write status indication bit (flag).
2. Loaded from EEPROM during power-up, or can be updated by the user.

TABLE 4-2: EEPROM MEMORY MAP AND FACTORY DEFAULT SETTINGS

Configuration Bits DAC Input Data (12 bits)

Bit Name || Az | A1 | a0 | Vrer | PD1 | PO Gx D11 ||:r1u| D9 | Da| D?l D& | D5| D4 | D3 | D2 | D1 | Do
Bit Ref. Power-Down Gain
Function |2C Address Bitz | Select Select Select
{Mote 1) {Mote 2) (Mote 3)

CH. A o[lolo| 1+ o | o | o | oJfJoJo|]oJo]Jo[e]Jo[oJoJo[om

CH.B 1 [ o | o] o | oJolaofoflelaJololo]JolD]|ao

CH.C 1 | o | o oo | oa|lo|la|lo|lo|lo|lo|lo|o|lo]o]|ao

CH.D 1 0 0 0 0 ol ao[ofoflo]fo ocfloflofa

0
Note 1: Device I°C address bits. The user can also specify these bits during the device 0rdering2process_ The
factory default setting is “000”. These bits can be reprogrammed by the user using the I*C Address Write
command.
2: \oltage Reference Select: 0 = Extemnal Vgep (Vpp), 1 = Intemnal Vigee (2.048V).

3. (Gain Select: 0 = Gainof 1, 1 = Gain of 2.



TABLE 4-3: CONFIGURATION BITS

Bit Name Functions

RDY/BSY This is a status indicator (flag) of EEFPROM programming activity:
1= EEPROM is not in programming mode

0 = EEPROM is in programming mode

Note: RDY/BSY status can also be monitored at the RDY/BSY pin.

(A2, A1, AD) Device I°C address bits. See Section 5.3 “MCP4728 Device Addressing” for more details.

VREF Voltage Reference Selection bit:

0=Vpp

1 = Internal voltage reference (2.048V)

Note: Internal voltage reference circuit is turned off if all channels select external reference
(Vrer = Voo

DAC1, DACO DAC Channel Selection bits:

00 = Channel A

01 = Channel B

10 = Channel C

11 = Channel D

PD1, PDO Power-Down selection bits:

00 = Normal Mode

01 = Vot Is loaded with 1 kQ2 resistor to ground. Most of the channel circuits are powered off.
10 = Vg7 Is loaded with 100 kQ resistor to ground. Most of the channel circuits are powered
off.

11 = Wy is loaded with 500 kO resistor to ground. Most of the channel circuits are powered
off.

Note: See Table 4-7 and Figure 4-1 for more details.

Gy Gain selection bit:

0=x1 (gainof 1)

1= x2 (gain of 2)

Note: Applicable only when internal Vgeg is selected. If Vg = Vpp, the device uses a gain of 1
regardless of the gain selection bit sefting.

UDAC DAC latch bit. Upload the selected DAC input register to its output register (Vaout):
0 = Upload. Output (Vo7 is updated.

= Do not upload.
Note: UDAC bit affects the selected channel only.

4

Of~k} & LY XM Sy, & =19+ Xlo| 7|50| o|HA| L~ +r
2012-04-04 2L} 6:12 Udating....

4.5 Voltage Reference
O] DACE 2.048ve| MY S ME3dt= YT L T
AH&XtE VREF configuration bitS A =

4 Qle

=] .
O HY BmBL AA2M LR WY Y EHAL VDD £ e

e He eHHA 225 25 MES0| 2Lz vDDE MEUS W 7H KB ELIC.
SHA|ZH A2 J StLEZ L& Blm A S dEist= R0, AMM FXIE L

4.6 LSB Size
LSB= & ¥ ZE AO|e| O 4

Mol ™
MCP4728 & X|9| LSB 27| & 4-

ol M Aol = FelE Lt
40 EA|ELCY.



TABLE 4-4: LSB SIZES (EXAMPLE)

Wi g':i':c‘:iﬁ LSE Size | Condition
internal X1 05mv | 2.048V/409%
VReF x2 1mv | 4.096V/4096
(2.048V)
Ver X1 Voo/A096 | (Note 1)

Note 1: LSB size varies with the Vg range.
When Vgee = Vpp. the device uses
Gy =1 by default. Gy = 2 option is
ignored.

4.7 DAC Output Voltage

Z} M'22 XA configuration bit 278 3! DAC 213 REQ AHatEl X 32 71X AELCHL
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4.7.1 OUTPUT VOLTAGE RANGE

DAC £8 T Hels T m 20 ME40) w2t CHE L CH

o LB H 3 A (VREF=2.048V)7} MEHEl HL:
- VOUT = 0.000V to 2.048V * 4095/4096 for Gain of 1
- VOUT = 0.000V to 4.096V * 4095/4096 for Gain of 2

L

. Q& YA A (VREF=VDD)7} MEHEl A L:
- VOUT = 0.000V to VDD

NOTE : A9l MEH H|E+= VREF = VDDO|| CH8l XX Q&L|Ct
O 22, 1 AlQlo] A2l MEd H|E M7Hof 2tA QO] AHE=ICt

EQUATION 4-1: Vout FOR VR =

INTERNAL REFERENCE
- I"I,R_EFK.D ) "
IC'LT = 'wa X Gx = VDD
Where:
Vegr = 2048V for internal reference selection
D, = DAC input code
G, = Gain Setting

EQUAT'DN 4.2: VOUT FOR VREF = VDD
= o { ITDD K.D” :|
Your = —4po6

Where:
D, = DAC input code




4.8 Output Voltage Update
CSot 22 o|MIEE =3 2 X|AH (vOUT)2 YHOIE :
a. /LDAC T2 "Low"Z : 2= DAC #i'd
b. /JUDAC HIEE "Low"Z : MEiBt Xj
c. General call 2ZEQ|0f HOHO|E HH -
2= DAC ME2 YHO|EA|ZICE.

d. ot - 2 2|} E= general call 2[4 HE .

= YHOIEAIZ.
u]

A
=]
F IO EAIZ.

=
5]
= =

28 8 =3 YX|2HE= 25 EEPROM HIO|HZ YO O|EELILH 2= ME2 SESUSLICH

4.8.1 LDAC PIN AND UDAC BIT

AtEXH= 28 DACZH £8 DAC HIX|AH (VOUT)O| EE2ESH7| f|dl, /LDAC & E= /UDAC HIEE ALE
L|Ct.
JdeiLt, /LDACZE 2 & AEof Fe2 0|X|= BtH, /UDACE MEd=l A 202t Fek2 O|F L Ct,

/UDAC H|E £ 'Fast Mode Writing' | A= A2 E|X| & L|Ct,
E 4-52 =8 AHO0|Eq Cist /LDAC T % /JUDAC HIE HEfE 2O FELLCL

TABLE 4-5: LDAC AND UDAC
CONDITIONS VS. QUTPUT
UPDATE
LDAC Pin | UDAC Bit DAC Qutput (V1)
0 0 Update all DAC channel
outputs
0 1 Update all DAC channel
outputs
1 0 Update a selected DAC
channel output
1 1 Mo update

4.9 DAC Input Code Vs. DAC Analog Output
H 4-62 DAC €3 HIO|H ZE vs. OFEZ2 =32| 0| & E0FLICL
2123 HO|E{Q| MSB= &HA HA| M&38t1 ZOHE ynipolar binary &LICH

- oo

TABLE 4-6: DAC INPUT CODE VS. ANALOG OUTPUT (Vout)

Veer = Internal (2.048 V) Veer=Voo
DAC Input Code i i i 7
selection | (seaNote 1) || Selection | Nominal Output Voltage (V)

TEERIETI AT LS x1 Vrer- 1LSB Ignored Vpp - 1LSB
¥2 2Vgee - 1L5SB

1117131313113110 x1 Vrer- 2 LSB Voo -2LSB
x2 2Vger - 2LSB

000000000010 xi 2LsSB 2LSB
x2 21SB

000000000001 xi 1LSB 1LSB
X2 1LSB

000000000000 x1 0 0
X2 0

Note 1. (a)LSB with gain of 1 =0.5 mV, and (b) LSB with gain of 2 =1 mV.
4.10 nc
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=0lof CHst XEMTE A2 56 B "Write Commands for DAC Resisters and EEPROM"S &2},

i=]
<o
n
o
o
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jru
B

hef Ch2E MEo W 220 EE2 AZICE gL, R Y HmHaL 2= Thef o2 ZE0 o3 et
K| HELt
ZE ME0| 2 F AL (VREF = VDD)= MEE Z20T, WiF MY m L 2|2 7F 74 TICE

o9 Ch2 2= SOt MK 5%
« I Ch2 ME2 222 IR 22 HHE| 22 M BF JEfOf| AA =Tt
- O CH2 ME0M= O Ol 2] MY 28E g3
o OHY CH2 ME9| =3 (vOUT) H2 {2 M 2512 HetE Lot
Mgt 2810 Zf2 nhe| CH2 HIE (PD1 U PD0)2| ALEHOf ofsff A E L|Ct
H4-7= @ Ch2 HE 239 218 ENFLICt
TABLE 4-7 POWER-DOWN BITS
PD1 PDO Function
0 0 Nomal Mode
0 1 1 k2 resistor to ground (Note 1)
T 0 100 k2 resistor to ground
(Note 1)
1 1 500 k2 resistor to ground
{Note 1)

Note 1: In Power-Down mode: Wqyr is off and
most of internal circuits in the selected
channel are disabled.

Power-Down I
Control Circuit —>

‘ Resistor String DAC |

Resistive
Load

FIGURE 4-1: Qutput Stage for
Power-Down Mode.

. DAC B X|AE{Q} EEPROMS Z5F L|80| HA L X| QL&L|Ct
4 XY R ntQ| Ch2 MEfO|1 vDD7t MY AR MEL| RS W, 40nAKEHR)ECH A Drawdtet.

o9l che BE SO YBSWX| wE 3=
S 12C B2 QIEHO|A 22 & DRAEZEE YHS W] ekl LY (Active) HEHZ |
SR He A SI2E, st o|4ko] Ao oo HTHHAR MEE0{Us FL, Turn On HEIS SAI



« 12C General Call Reset H 3. 0|42 =

Sl
o
Ho
o
I~
il

configuration H|EQt DACS| Y3 A EJ} EEPROM2 2 FE
EEPROMS| It9 Ct2 HIE 70| o/sf ot Ch2 ZEE W

RE XYL YyswsL

DAC &% RE7t Itel-Ch2 REOA 2t RE2 HEEH 32,
OtZ21 £ S AT WX Eopol AjZto] X|HE 4= ASLICH
[=;

|2t XA 2 45 psO|Ct.

O] AlZH X[ 12C Al2|Y EAI O
O AlZt X2 = QHH%t A2t 40 Z=ete|X| &Lt
Hi

ApMSE LIE2 M3 20 "t 5 S4"S HZOHUAIR.

5.0 12C A2 QIEmo]A S
MCP4728 & X|= F 712 2t0[0f 12C¢ A&
X7 12C HA 2elof AZEoJUe 82
0| E|Hfo|/\'— :H-_—’F— HH|- i _._—- L
CHS A& 12C Al2|Y QIEH 0|~

M HHO| ACK ZA0AM OFH 2 £ (VOUT)2| HS7HX|

5.1 Overview of 12C Serial Interface Communications

SIEAO HZEO| OK= 28 7-10] EAIELICH

HAO HO|EHE EUW= &X|E transmitter, H|O|H & Y= ZX|E receiver2 HO|E L|LCt.
HA= 2E SHSCL)S M8 HA HMAE K 0{stD START/STOP HEIE Mdst=

OrAE] (MCU) ZX[0ff ofsH & Of=|OfOF BHLY.

OrAE (MCU)QE &2{0|E (MCP4728)0l= &417|(transmitter) EE=

OpAE X7t AEEl= REE 28U

MCP4728 &X|7F 17| & R/W = 1) 2o ™l OQ2 =XH o2 DACS| 23 2| X|AEH2 EEPROML| LIE

L Ct.

A R/W = 0)0f & BF, Xl CH3 HIO|EONM 27| BHHES HIESS
g 20

97| 9L Chyst 47| BESLS O

IM 23LC

MCP4728 &A= M 12C Al2|g S Y ZEE X|JgLC}:

« & 2C ;X0 100 kbit/s 7THX|2] £=0f 0|2
« 0% BE K| 400 kbit/s 7HX|2] £ 20 O|&
« I BE (HS RE): X[ 3.4 Mbit/s 7HX|2] £=0f 0|2

2C AHo| XpMB HEE DY 12C BAE HESHUAIL.

5.1.1 HIGH-SPEED (HS) MODE

AlZH HEE &30 £ 0|8 (MCP4728) =4 HIO|[EE &
i B = E (1100), T2 HIE (A2, A1, A0) & R/W HIEE ZHtst=

£=M7|(receivern) 2 ZH3

2C AFZ2 112 B E FX|7F 12 (34 Mbit /5)Q] REOAM REE| 2 2y

2 HEE AMEAZL 247] Aeho| ASLICE

i =

of |0 ofet =

7:

=

= OFAH (MCUYO ofsll ARt EICE,

e,

=2
=

"

—

e
=)

(=13
=



0|Z42 A|Z} HEZ M2} 00001XXX2| E st O|EB|A HIO|EE BHOZ M O|R0{ & L|C}.
XXX H{E= 1% RE OtAH9o| EFO|CH

O| HIO|E&= 1% OfAH BE AE (HSMMOE gL Ch

MCP4728 FX|= O| HIO|EE QIAIGHX| gh&L Tt

2Lt O] HHE ASHE FA| X HS REZ Me W X0 3.4Mbit/s £ =2 SDA X SCLO| 2tRI0N &
A& LI

YX|= Ch3 STOP U0 HS REE HMetEL|
HS B E, tE= J|E 12C 2 E0f CHSE RbA|SH L

5.2 12C BUS CHARACTERISTICS
12C Al2|Y S41o AP O3t 22 Iﬂl'lj\ ZE2EEEES HEoIgLICt:
o AT} not busy®l A0f|T H|O|E H&0| A[ZHE LICH

- 28 2t2l0] "High" MOt GO & —501| HIO|E 2tQl2 P8 X o2 JX|&|OfOF BfLICt

CIolH etelel ¥iat= 23 2tRI0| "High" & EfO|A| START EE= STOPL 2 sff A &l L|C}

efM et 22 B 242 38 5-18 AF&SH oSt UL

(A) (B) (D) (D)

SDA — /

(C) (A)

SCL \ y ]—\_ Iy

T

START ADDRESSOR  DATA
CONDITION ACKNOWLEDGE ALLOWED
VALID  TO CHANGE

'STOP
CONDITION

FIGURE 5-1: Data Transfer Sequence On The Serial Bus.

5.2.1 BUS NOT BUSY (A)
ololg 3 22t 2tQl R E HIGHRZ {X|$het.

5.2.2 START DATA TRANSFER (B)
23 (SCL)7t HIGH?! S¢F, SDA 2t212| HIGH ->LOW g2 START =72 ZEELICt
DE MY START ZZHC 2 M3 E|ojof $tL|LC},

5.2.3 STOP DATA TRANSFER (C)
223 (SCL)7t HIGHQ! AE{O| A, SDA 2t212| HIGH->LOW T &2 STOP =71
DE Z0| STOP &Ei2 Z=E|0{oFRL|C}

mjo

ZZELL.

5.2.4 DATA VALID (D)
A=tz 0| HlO|E 2tole S8 Aol HIGH T2kl 7|2 59

Sy

HIOIH 2tele] Ef7t 7=t BIO|E(valid data)S LIEHHLILCY.

oHg &,

2t HIO|Ej= 23 M5 o| Low 772t SOt HA[0{0oF gLt
Cio|Ef HIE & StLte| 23 HATL ULt
Z+2to| [|0|E M4 2 START MEfZ A|ZHStD, STOP AEj2 ZEE L|C}

5.2.5 ACKNOWLEDGE
Address®l Ztzto| =41 B X|& 2t HIO|EQ| £=4l 0|= Acknoledge(ACK)S 43| O}

=
= o
DRAE| X O] QIA(ACK)EIEQF RBIEI 7150l 22t BAZ WAA|HO} SiCh,

—

o

Ct.

|‘6I-



ACK(Acknologes)dt= &X|= ACK 22 22 HA0| HIGHT 2t S¢F SDA 2t2l0] g X 2l Low el
MO 2 ACK 28 HAZFQSDAZIQIS ECHR SfjofFt SHC}

© T 2{8tA{0f BhL|LC},

o= &2t Mastere SlaveO| 23 OF2E OFX|9} HEO|E 40| ACK HHEE LEAI7|X| AS2EM
SlaveO| H|29|E{2| EndE EL§OF2t SHCt.

O] 4%, 220|E (MCP4728)= OrAE{7I STOP 22 MHSI=E, H0|H 2t21S HIGHZ =&=Ct

O Mo

2 setup I hold time2
—

5.3 MCP4728 Device Addressing
T4 HIO|Ex OfAH X ZHE AR ZH0| atgh2 A R HHo|E L.
FA HIO|EQ| R WA 222 MCP4728 HAIE 11002 H¥dh= 4 HIE FX| REE F4E0] AFLICH
X RS2 AFSXZF T2 S 3749| 12C O =3 A HIE(A2, A1, A0)7F SLICH
Ml 7Hel ofER| A HIEZE AFEALS| S8 Z|EoM Z2O-ME £ AKX, MEXE HMES T2 2PI0IM o=~ b
EE XEY = AF UL
ALEXtel @30| OFR = QICHH, M| 7HX| O =2 HIEZt 000" 3% 7|2 70| EEPROMO| =22 YE LT

M 7iel EZ A HIEE 8 AR F25 HEYLIC

Acknowledge bit
Start bit H
/ ik Read/\Write bi‘t—\

- Siave Address ——» R/W|ACK

i Address Byte ;

Slave Address for MCP4728

Device Code Address Bits

A
“© i T )

11110 0| A2 A1| AD

Device Code: Programmed (hard-wired) at the

factory.
Address Bits: Reprogrammable into EEPROM by
the user.

FIGURE 5-2: Device Addressing.

5.3.1 PROGRAMMING OF 12C ADDRESS BITS
OlcA HE Z2IHYS HEX %S FS 10| BMX M2 MCP4728 HXIS $O B 7|2 o=~ HIE
H2 "000" 4 LICH.

M "M7| O{EFH A HIE"

S AMR S0 EEPROMO]| 12C O{E3|A HIEE HA™E 4 US|t
Of 47| FH2 A2 {EZ A HEE QLT
OEgA HEE & =+ gle B2, AFH8XH= "general call Read Address" B2 22N AASE &e = USH

Cf,

/LDAC H2 ESt Z2 AL AHL A FAE 2T HX|E MEist=0 A& LICH
CHEo| A E2 RCFA T2

(a) "General Call Read Address” BEE AI85I0 O{EH A HEE HESLICL (FAT XX 22 E2)

29
(B) "12C F4 HIEE XI|"BF S A&310{ 12C 0| =2~ HIEE EL|C.

M7 Fa B2, YF XA EEPROMUS| RF0M, M A0 S| FAF CiME LT



O{EGA HEESS A= Oof 23S XHM[3H LHE 2 Section 5.4.4 “General Call Read Address Bits"& & x5},
O|EE|A HEES M= 00 20| XtM|SH LI 2 Section 5.6.8 "Write Command: Write 12C Address bits (C2=0,
C1=1, Co=1)"E& & =3}t

5.4 12C General Call Commands

ZX|= the general call address & (R HR| HO|E0f 0x00)2 2IA|BtCt
general call address2| 2|0|= &2t 28R HIO|EOf HA|Z|0] AZLICE
I2C 2H2 5 HRY HFO| E0] "00000000"(00h)2| AHES & &3HA| Y& LICE
general call AFZFO| XbATH L& 2 HEA 12C 2ME EXSHUAL.

MCP4728 &X|= CtE1t 22 12C General Callsg K| &gtL|CH:
» General Call Reset

« General Call Wake-Up

« General Call Software Update

» General Call Read Address Bits

5.4.1 GENERAL CALL RESET
= HA| HFO|E &= "00000110"(06h) @ AL General Call ResetO

| 2ol
O| HIO|EQ| Q1Al0f QUOJA|, &K= WX Hets A= OS2 2 P2 =3Bt T}
o ItQ|-2-2| Al(POR) I} S ALSH LI 2|4l
EEPROMEl LIEE2 ZtZt9| DAC 28 U £ YX|AHERE FA| EEE L L

« VOUT2 S A| /LDAC & =3t ¢2§10] 0|8 7ttt

ACK (MCP4728)
Clock Pulse (CLK Line)
Start l Stop
;' ! Ist Byte ; 2nd Byte
' L (General Call Command) ) (Command Type = General Call Reseat)
! 5 ( P -— Nute 1.
—| : Data (SDA Line) : : |
Note 1: At this falling edge of the last ACK clock bit:
a. Startup Timer starts a raset sequence and
b. EEFROM data is loaded into the DAC Input and Output Registers immediately.

FIGURE 5-3: General Call Reset.

5.4.2 GENERAL CALL WAKE-UP
& HR| HO|E &= "00001001"(09h) Q! AL, &X|= e CH2 H|E (PD1, PDO = 0,002 2|AlgtL|C}.



ACK (MCP4728)
Clock Pulse (CLK Lina)
Stop
! 1st Byte i 2nd Byte ' j‘ i
! | (General Call Command) i (Command Type = General Call Wake-Up) Note 1
1 ' -t -
—] ! Data (SDA Line) : | | | | I_
Note 1: Resets Power-Down bits at this falling edge of the last ACK clock bit. I
FIGURE 5-4: General Call Wake-Up.

5.4.3 GENERAL CALL SOFTWARE UPDATE
= SR HFO|E 7} "00001000"(08h)Q! AL, AX|= SA|0| 2E DAC OfZ 21 =8 (VOUT)S YO0l E BtL|ct.

ACK (MCP4728)

Clock Pulse (CLK Line) l

] Ist Byle ! 2nd Byte ' j '
(General Call Command) (Command Type = General Call Software Update) ! Nol;e !,
- -

| : Data (SDA Line) : : |

Note 1: At this falling edge of the last ACK clock bit, Vayr A, Veur B, Vieur ©, Viayr D are updated

i
| ]

FIGURE 5-5: General Call Software Update.

5.4.4 GENERAL CALL READ ADDRESS BITS

O] HE2 HK[Q 12C HEY A HEE & O AHEELICH

£ HR HLO|EZ} "00001100"(0Ch) Q! @R, ZrX|= EEPROMI} B K| AHO| MEE|O{U= ST O{ER A HEEZE =23t
L|Ct.

Of HHE 12C HAO|M AHSTHSH HX|E MENSH=00 /LDAC HE AFESLICL
/LDAC H2 T R HIO|EQ| M £ 7 (Nagative) A FOf| "HIGH"-->"LOW"2| 2% H2t2 LR 2 5t
3WM HO|E Q| EMA| "Low"E FXITHCE.

O HHO| z|Cf S K= 400 kHzOl| M L Ct.

|_|



ACK (MCP4728)

Ractant ACK (Master)

Start 1 ] 4th Byte l Stop

I{J[JD{]DE]DDAE}GIDD11{J'DAI11DDKKK1AA2A1AD1A2A1ADDAI

— [

LA s - L - s . e .J: E\ 7o J
15t Byte 2nd Byte 3rd Byte : Wddress Bits Hdg:lress Bits
(General Call Address) Restart Byte i e in Input
1
1

n ]
! EEPROM Register ;

Reading Address Bits
LDAC Pin

{Notes 1, 2, 3)

! Note 3

Clock and LDAC Transition Details:

ACK Clock Restart Clock ACK Clock
Clock Pulse l‘ l
(CLK Line)

e —— bois L e Tt
2nd Byte . ;ﬁa : 4th Byte
l e : Reading Address Bits
DAL Pin : Note 2(b. c) E
Note 2 (a) Note 2")} : Note 3
L o
“-V‘"_ 1

Stay “Low” until the end of the 3rd Byte

Note 1: Clock Pulse and LDAC Transition Details.
2: LDAC pin events at the 2nd and 3rd bytes.

a.  Keep LDAC pin "High™ until the end of the positive pulse of the 8th clock of the 2nd byte.

b. LDAC pin makes a transition from “High™ to *Low” during the negative pulse of the 8th clock of the 2nd
hyte (just before the rising edge of the Sth clock) and stays “Low™ until the rising edge of clock 9 of the
3rd byte.

c.  The MCP4728 device does not acknowledge the 3rd byte if the conditions (a) and (b) are not met.

J: LDAC pin resumes its normal function after “Stop™ bit.

FIGURE 5-6: General Call Read I°C Address.

LEL |7|NX|... sHOB 7|0k A].. AA

2 5 22%Y @M 9:06 Updating..
F 290 A EYU~~ LI YK}~ A=

5.5 Writing and Reading Registers and EEPROM
OfAH (MCU)= 12C QIEHO|A YHE AL83I0| DAC €3 BX|AE E+= EEPROME A7{Lt 92 & AELICH
CHS MM2 12C QIE{H| 0| A AHESI0] DAC 2| X|AE{Qt EEPROMS MAL Q18 +UE 54 ALE

5.6 Write Commands for DAC Registers and EEPROM
HS5-12 27 Y R 8 3359 7|52 9%t AYU L

M7| HHE 37kX|o| M7| HEH EFR H|IE (C2, C1, CO)Qt 27}X|2| M 7| 4= HIE (W1, WO)E AR S0 Mo|ElL|Ct,



I X|AE MEH H|E (DAC1, DACO)S DAC X242 MEiSt= O AFRElL|Ct

TABLE 5-1: WRITE COMMAND TYPES

Command Field Fw":?
URCHON Command Name Function
C2|C1‘Cﬂ W1 | WO
Fast Mode Write
0 0 X Mot Used Fast Write for DAC | This command writes to the DAC input registers sequentially with
Input Reqgisters limited configuration bits. The data is sent sequentially from channels A

to D. The input register is written at the acknowledage clock pulse of the
channel’s last input data byte. EEPROM is not affected. (Note 1)

Write DAC Input Register and EEPROM

0 1 0 0 0 Multi-Write for DAC | This command writes to multiple DAC input registers, one DAC input
Input Registers register at a time. The writing channel register is defined by the DAC
selection bits (DAC1, DACD). EEPROM is not affected. (Note 2)

1 0 | Sequential Write for This command writes to both the DAC input registers and EEFROM
DAC Input Registers | sequentially. The seguential writing is camed out from a starting

and EEPRCM channel to channel D. The starting channel is defined by the DAC
selection bits (DAC1 and DACO).

The input register is written at the acknowledge clock pulse of the last
input data byte of each register. However, the EEPROM data is written
altogether at the same time sequenfially at the end of the last byfte.

(Note 2),(Mote 3)
1 1 Single Write for DAC | This command writes to a single selected DAC input register and ifs
Input Register and EEPROM. Both the input register and EEFROM are written at the
EEFROM acknowledge clock pulse of the last input data byte. The writing
channel is defined by the DAC selecfion bits (DAC1 and DACD).
(Note 2),iMote 3)

Write I2C Address Bits (A2, A1, AD)

i} 1 1 Not Used | Write 12C Address Bits | This command writes new 12C address bits {A2, A1, AD) to the DAC
input register and EEPROM.

Write Vger, Gain, and Power-Down Select Bits (Note 4)

1 0 0 Mot Used Write Reference This command writes Reference (Vgee) selection bits of each channel.
(Vrer) selection bits
to Input Registers

1 1 0 Mot Used Write Gain selection | This command writes Gain selection bits of each channel.
bits to Input Registers
1 0 1 Not Used Wiite Power-Down | This command writes Power-Down bits of each channel.

hits to Input Registers
Note 1: The analog output is updated when LDAC pin is (or changes to) “Low™. UDAC bit is not used for this command.
2:  The DAC output is updated when LDAC pin or UDAC bit is “Low™.
:  The device staris writing to the EEPROM on the acknowledge clock pulse of the last channel. The device does not
execute any command until RDY/BSY bit comes back to “High".
4:  The input and output registers are updated at the acknowledge clock pulse of the last byte. The update does nouequire'
LDAC pin or UDAC bit condifions. EEPROM is not affected.

5.6.1 FAST WRITE COMMAND (C2=0, C1=0, CO=X, X = DON'T CARE)
2 A7) HH2 U DACHX[AHE X2 AXM DIHA| =XtH o2 AOH|O|ESt=0 A E LICE
EEPROM Ci|O|E{=0| HHO| ofsf Fa2LX| t=Ct.
CHX| MoHEl GIO|H HIEDICZ 43 YX|AHE HHOIE & £ AUT| IZ20],0] HHES "Fast Write"2t 11 £EL|Ct.
QZ It Ch2 2= ME4 HE (PD1 % PD0)2t 12H|E DACS| 23 HIO|HE & =+ JUSLICL
2 X AHEs 2 XfEQ| OHX|2} H|OE HFO|EQ| ACK HAOAM HIOIE E LT}
13 5-72 Fast Write 29| 0| & 20 =Lt

Updating Analog Outputs:

a. /LDACTIO| xf'2 DO| OtX|2t HFO|E HOf "HIGH" M, O{= oL} /LDACE S "LOW'Z S ZMN B E o2 &
20| SA0| YOo[EELICE

b. BEO| /LDACHO| "LOW"Q! ME{E A|ZE|H, X{'o OFF 2 £=0| X Q| OpX|8f HIO|EQ| ACK 23 A0 ¢}
Z O|X[0f M OOl EE LT,

c. the General Call AZE2|0f QL0|E HHZ 27| : 0] BH2 SA|0| ZE &S 00| EgLC



Note : /UDAC HIE= O] B-O|M AL E[X] B=CF

Command Type Bits: C2=0 Ci=0 C0=X

ACK (MCP4728)

Start 1st byte ‘ ({C2 C1) 2nd Byte i 3rd Byte ‘

.1 1|0|0(A2|A1|AD| 0O [A|0Q]|O|PD1|PDO|D11|D10(D9 | DE| A |D7 |D6|D5|D4 |D3|D2(D1 (DO A

i -——RW | DAC Input Register of Channel A :
Device Addressing Fast Write i
Command I

Update Channed & DAC Input Regster at this ACK pulse.

ACK (MCP4728)

2nd Byte l 3rd Byte

—»= | ¥ | X |PD1(PDO|D11|D10|D9 | D8 | A |D7(D6 (D5|D4|D3 (D2 |01 |DO[ A |- -- -

DAC Input Reglster of Channel B

| Update Channel B DAC Input Register at this ACK pulse.

ACK {MCP4728)

2nd Byte ‘ 3rd Byte

—=| X | X [PD1|PDO|D11|D10 (D9 | D8 | A (D7|DE6| DS |D4 (D3| D2 D1 (DO AY-- - -

DAC Input Register of Channel C

| Update Channel C DAC input Regster atthis ACK pulse.

ACK (MCP4728)

2nd Byte l 3rd Byte &

—s| X | ¥ |PD1|PDO|D1M|D10|D9|DE8| A (D7 |D6|DS|D4(D3|D2|D1 | DO A |« a=an

DAC Input Regi_;t_er of Channel D

Update Channel D DAC Input Register at this ACK pulse.

Note 1: Xis adon't care bit Vg7 can be updated after the last byte's ACK pulse is issued and bY pringing down the LDAC
pin to “Low™.

FIGURE 5-7: Fast Write Command: Wiite DAC Input Registers Seqguentially from Channel A to D.

5.6.2 MULTI-WRITE COMMAND: WRITE DAC INPUT REGISTERS
(C2=0, C1=1, C0=0; W1=0, W0=0)

O] B3P 2 DAC €3 HX|AHE 1H0 1HE 2=

EEPROM [L|O|E{=0| F&0f oJsf HakSEHX| f=Lt.

DAC A& H|E (DAC1, DACO)E £ DAC X2 S MEistL|Ct

QF MEHE X E0t F¥S LS L(C

oco=2
HtEE HIO|EZH O B2 LS DAC BX|AHE Addte Ol AFEE UL
M et Wl #HR HEO|EC| D11-DO0 HIE+= &St DAC A 22| DACS| & HO[H Lt

HIO|E 2-4= CHE M0 thsf B=2 5 ASLICH

[



% 5-8= CHS 7] Yo X E 20 FLCL

Updating Analog Outputs:

OtZZ1 =32 4HAY HIO|EQ| ACK 23 EX20| 8t Of|X| O|=0f, THZ O|HIE F StLtof| 23 Ho|ES

LIC}.
a. /LDAC T & /UDAC H|IEZ} "Low" L.
b. /UDAC HIEZ} "HIGH" 23, O{iH ot O = /LDACE S "LOW"Z EOo{Ee|= A.
c. the General Call Software Update @82 EW& ZA.

Note : /UDAC HIE& 3 Y X|AHE &9 o X|AH
O| H{E= ETtX| StLto| MEd= XH ' of 2t

2HHO|| /LDA

(@)
re
=2
a)
)
>
D
o
(@)
Ul
wn
(@]
=+
=
Q
@
C
©
o
Q
L
)
ol
o
rlo
o
rin
=
L
2
0Q
0ot
mjo
a
ot
-
i

FIGURE 5-8: Multi-Write Command: Write Multiple DAC Input Registers.

Command Type Bits: C2=0 C1=1 C0=0 W1=0 W0=0

ACK (MCP4728)
Start 1st byte &
. 111 |0|0|A2{A1[{AD]| O [A .-
= e 'Ru"l_"l[

Device Addressing

1

; ACK (MCP4728)
: (C2 C1 C0W1W2) 2nd Byte ‘ Jrd Byte ‘ 4th Byte 4
:—l"' 0|1(0| 0| 0 |DAC1| DACO|UDAC|A |Vres|PD1|PDO(Gx| D11 |D10 (D9 D8 | A |DT (D6 |D5|D4 |D3 (D2|D1| DO A
g Clae J I~ Wl — M
Multi-Write anne : :
Command Salect DAC Input Register of Selected Channel i
Note 1 !
Repeat Bytes of the 2nd - 4th Bytes :

; ACK (MCP4728)
i 2nd byte ‘ 3rd Byte 4 4th Byte &
— XX |x| X | X |DAC1|DACO(UDAC|A |Vres|PD1|PDO|Gx( D11 (D10 |D9|DE [ A (D7 |DE|D5|D4 (D3 |D2|D1|DO| A
, " Channel ’ I~ — -If
Note 3 Sglggf DAC Input Register of Selected Channel :

Note 2

Repeat Bytes of the 2nd - 4th Bytes

Note 1:  Vgyp Update:
If UDAC=0o0r LDAC Pin =0: Vo7 is updated after the 4th byte's ACK is issued.
2:  The user can write to the other channels by sending repeated bytes with new channel selection bits (DAC1, DACO).

3: Xis don't care bit.

A O]
™ M

E
=



5.6.3 SEQUENTIAL WRITE COMMAND :

MRS 2E 1D D7X] Y3 Y X|AE{ St EEPROMS &AL 22 27|

(C2=0, C1=1, C0=0; W1=1, W0=0)

X7t 0] HHS Ho™, 0|A2 Y HIO|HE DACY S HXIAEHO|, AZF R{EEEH ME-DIIX| A1, E5H =XtE O
2 EEPROMO|| 7| E8tL|LCt,

AlZH X 22 DAC1,DACO HIEO oJslf 2 E L|Ct.

Table 5-2& &=At A7 HHO| X SMEH H{EZSQ| 7|52 EOFLICL

ZX|7F EEPROMEZ 210 QIS [Ilf, EEPROM 7| 5210| 2t & Ii7tX| = RDY/BSY H E= "Low"Z LIEFELICE.
RDY/BSY H|E Flag®| &Ei= 17| HE 1t RDY/BSY ®O| 2L H & E LT}

o {22 FE™O| EEPROM M 7| S& F(RDY/BSY HIE : LOW)0|| S0{2CtH FA|E LTt

3 5-9 =AM I|HHO| o & EoFL|Ct

TABLE 5-2: DAC CHANNEL SELECTION
BITS FOR SEQUENTIAL
WRITE COMMAND

DAC1 DACO Channels
0 0 Ch.A-Ch.D
0 1 Ch.B-Ch.D
1) 0 Ch. C-Ch.D
1 1 Ch.D




Command Type Bits: C2=0 C1=1 C0=0 W1=1 W0=0

ACK (MCP4728)

Start 1st byte #
. 1|11 (0|0|A2A1|AD| D [A it
s = _fRIrW

Device Addressing

: ACK (MCP4728)

: (C2C1COW1W2) 2nd Byte & 3rd Byte ‘ 4th Byte ‘
—— 011({0]| 1|0 |DAC1|DACO|UDAC| A |Vrer|PD1|PDO (Gx| D11 |D10|{D9|DE| A |DT (D6 |D5|D4|D3 (D2 (D1)D0O| A
v Vv * L = _,_-| !
Sequential Write  Sequential Write ; = :
Command Starting Channel DAC Input Register of Starting Channel :
Select Note 1 .
Repeat Bytes of the 3rd - 4th Bytes 1
fior the Starting Channel + 1, ... until Channel D. ;

: ACK (MCP4728) Stop
! 3rd Byte 4 4th Byte ¢ &

= \oer|PD1|PDO (Gx| D11 (D10 |(DS|DE| A |D7|D6|D5(D4|D3|D2|D1|DO Al

DAC Input Register of Channel D
(Last Channel) Notes 1 and 2

Note 1: Vgyr Update:
If UDAC=0or LDAC Pin = 0: Vg7 Is updated after the 4th byte's ACK is issued.

2: EEPROM Write:
The MCP4728 device staris writing EEPROM at the falling edge of the 4th byfe’s ACK pulse.

FIGURE 5-9: Sequential Write Command: Write DAC Input Registers and EEPROM Sequentially
from Starting Channel to Channel D. The sequential input register starts with the "Starting Channel" and
ends at Channel D. For example, if DACT-DACO = 00, then it starts with channel A and ends at channe! D
If DACT-DACO = 01, then it starts with channel B and ends af Channel D. Note that this command can
send up to 10 bytes including the device addressing and command bytes. Any byte after the 10th byte is

ignored.

Updating Analog Outputs:
Otz ZHS2 48R HO|EQ| ACKSHE 20| 5t O X| 0|20 ChZu 22 O|HE F StLIof 23 YT 0| EE
L Ct.
a. /LDAC T = /UDAC HIEZL "Low" .
. PHeF JUDAC H|EZ} "High"O|H /LDAC T2 O{={O|A "Low"Z HO{= 2,
c. Gerneral Call Software 2H|0|E B S EHOZ M

Note : /UDAC HIEE 1% BXIAEIS K AEE YRCotn| RNNO= ALBEX/S
Meysl X Qo2 g |

o=

HtHOf| /LDACE 1t gerneral Call Software Update 382 2 X 2o Ja2 O|XICH

5.6.4 SINGLE WRITE COMMAND:



WRITE A SINGLE DAC INPUT REGISTER AND EEPROM
(C2=0, C1=1, C0=0; W1=1, W0=1)
K|7h o] HHE oM MEHEl single DAC 23 2| X|AE 2 EEPROMO| 3 C|O|E & f2Ct,
2o ke MEH H|E(DAC1,DACO)O| 2J3f MEH=IC,
g MEd HEQ| 7| 50| CHS|AM & Table 5-2& Ez}
13 5-102 single 27| B™O| 0| & 20{ELICL

Command Type Bits: C2=0 C1=1 C0=0 W1=1 W0=1

ACK (MCP4728)

Start 1st byte #

.11DUA2A1ADD.A Lok

= — RW
Device Addressing

: ACK (MCP4728) Stop

C2 C1C0 W1 Wo Znd Byte ‘ Jrd Byte L 4th Byte ‘ l

—0[1({0[1[1|DACT|DACO|UDAC|A |Vg=s|PD1|PDO|Gx| D11 | D10|D8|D8E| A (D7|D6|D5(D4|D3|D2|D1 DO A | P

¥ e i |-_

Single Write Channel .
Command Select DAC Input Register of Selected Channel
Note 1 and Note 2

MNote 1:  Vgur Update:
If UDAC =0 or LDAC Pin=0: Vg7 is updated after the 4th byte's ACK Is issued.
2: EEPROM Write:
The MCP4728 device staris writing EEPROM at the falling edge of the 4th byie's ACK pulse.

FIGURE 5-10: Single Write Command: Write to a Single DAC Input Register and EEPROM.

Updating Analog Outputs:
OtZ21 £HS2 48N HIO|EQ| ACKEHE 22| 51 OfX| O|20f CHZ1 22 O|HME & StLtof 2l Y0 EE
L Ct.
a. /LDAC Tl E+= /UDAC HIEZL "Low .
. BHeF JUDAC H|E 7} "High"O|H /LDAC T {=O|A "Low"Z HOo{E 20,
c. Gerneral Call Software QHO|E HHS EHOEN

Note : /UDAC HIEE 3 HXAEES ZHHXALZ YRESHEH SHHOR AL E XD
MEtE A 0|2 YBS OjRITH

B 0j| /LDACE It gerneral Call Software Update @2 ZE xjHof Fe+S OJXICt

5.6.5 WRITE COMMAND: SELECT VREF BIT (C2=1, C1=0, C0=0)
X7t O] HHES 2to™ 2t X do| DAC MY HHZ A MEH HIE(vref)S YO|O|ESHCL,
EEPROM Hi|O|E{ = O|FHOf| 2Js AeLX| b=Ct

Siie k2ol ofd2 1 £232 OtX|9 HIO|EQ| ACK A 0|F OO/ EEICt,

12 5-12&= VREF H{ES0|| Cfet 47| HHO| O|E Eo{F=Ct



Command Type Bits: C2=1 C1=0 C0=0

ACHK (MCP4728)
Start 1st byte ‘ (C2 C1 CO0) 2nd Byte ‘ Stop
I 1 (100 |AZ|A1|AD| O [A|1 0|0 X |VreerA|VaerB |Vrer C | Vrer D[ A l
o, _.JRl'W L— r e, e "
Device Addressing Write Note 1

Command  Registers and V7 are updated
at this falling edge of ACK pulse.

Note 1: Vgee=0:Vpp
=1: Internal Reference (2.048V)
Vres A = Voltage reference of Channel A
Vree B = Voltage reference of Channel B
Vres C = Voltage reference of Channel C
Vgres D = Voltage reference of Channel D

2: Xisdon't care bit

FIGURE 5-12: Whrite Command: Wiite Voltage Reference Selection Bit (Vggg) to the DAC Input
Registers.

5.6.6 WRITE COMMAND: SELECT POWER-DOWN BITS (C2=1, C1=0, C0=1)
A7t ol FEES LW Z 12| npe-tt2 M H{[ES(PD1,PDO)S YHIOIE SLICH

EEPROM CIO|EH = O|FHO| 2o SeEA| FE=Lt.

Sl A2 OHX|9f BEO|EQ| ACK 2 O] L0 EEICE

O3 5-13= JE ool o2 HIESOf ofjet 47| Ee| 0| & EoEL;

Command Type Bits: C2=1 C1=0 C0=1

ACK (MCP4728)
Start 1st byte l
I 1(1|(0|0 |A2ZAT(AD|O | A )
— e RW !
Device Addressing :
: Stop
! ACK (MCP4728)
: (C2 C1 CO) 2nd Byte ‘ Jrd Byte ‘

—— 1| 0|1 |X|PD1A|FDOA|[PD1B|FDOB| A PD1C (PDOC|PDAD | PDOD | X | X |[X|X[A|P

e s S h
Write Command Channel A Channel B Channel C Channel D
for Power-Down

Selection Bits Registers and V7 are updated

at this falling edge of ACK pulse.

Mote 1: Xisdont care bit. I

FIGURE 5-13: Whrite Command: Write Power-Down Selection Bits (PD1, PDO) to the DAC Input
Registers. See Table 4-7 for the power-down bit seffing.



5.6.7 WRITE COMMAND: SELECT GAIN BIT (C2=1, C1=1, C0=0)
RAI7H 0l WY LOB % Xgol A HE BESGYS YOl BLC,
EEPROM [ O Ef= O|ZE0f o|of Y3erx| rch.

of 21 S22 OfX|Z HHo|E 9] ACK B2 0|% Y 0| EHIL,
0% 5-145 M 9l HIESO) Ch3t 7| Y| 0§ ROIZECY,

Command Type Bits: C2=1 C1=1 C0=0

ACK (MCP4728)

Start 1st Byte L (C2 C1 CO) 2nd Byte ‘ Stop

S8 1 (1|0 o|A2|A1|A0| 0 (AR 1| 1| 0| X |GxA|GxB|GxC|GxD [AINE

e Rﬁ b v A L
Device Addressing Write Command Note 1

for Gain Selection Bits

Registers and V7 are updated
at this falling edge of ACK pulse.

Note 1: Gx A = Gain Selection for Channel A
Gx B = Gain Selection for Channel B
Gx C = Gain Selection for Channel C
Gx D = Gain Selection for Channel D

Ex: Gx A = 0: Gain of 1 for Channel A
= 1: Gain of 2 for Channel A

2: Xis don't care hit.

FIGURE 5-14: Write Command: Write Gain Selection Bit (Gy) to the DAC Input Registers.

5.6.8 WRITE COMMAND: WRITE 12C ADDRESS BITS (C2=0, C1=1, C0=1)
H2 DAC 2 P X[AEQF EEPROMO| MZ22 12C {E|A HEE (A2, A1, A0) & LICH
| HHS WOo™ M FA HEE SAQ =8 A HEO H0f &L|Ct

o
o=

SR

X

N
-
o

0

O] HH2 LDAC TO| 2R HFO|EQ| OrX|T} H|EBHM S2hH2| Low timeOiA "High"->"Low" T 2tst MR HEO|

|_

EQo| BNtX

"Low"E FX|WS o2t FESICE

Z0| SHCHH "Stop" HIE 0|20 YHIO|E EICt

/LDAC 2 H|O|EE2 & TX|E M St=0 AHEICH

O] @&o| x|t Z2HE (clock rate)= 400KHz O] L.

8 5-112 Address 27| F&EQ| XtAM|ot L& S EOjELCL

Note : {22 X FAE MI|QBiM= S HXQ FATF @+ EICH
TroF IX|o| wix =AE & ™ General Call Read Address Bits @ EHE SATIOZ M S = ULL.
12C =2 HESE =00 CHst XtM LI 2 5.4.4 “General Call Read Address Bits” £ 2},



Command Type Bits: C2=0 Ci1=1 C0=1
Start 1st Byte l (C2C1C0) 2nd Byte l 3rd Byte l 4th Byte JStop
I1 10 |0 |A2[AT(AD) O |AID)1 1A2A1AGDIAD 1)1 A2[AT[AD) 1|0 A 11 [A2]AT1AD] 11 AI
: . — ; o . i
 Device Current R"W Command Current i Command New , Command New Address Bits
' Code Address Bits Type Address Bits , Type Address Bils ' Type  (for confirmation)
: . Note 4
LDAC Pin l Notes 1.2.3 i
: 1 s &y !
Mt 3 ! Note 3
Clock and LDAC Transition Details:
ACK (MCP4728)
Clock Pulse l l l
(CLK Line) Stop
------- L] —— 9 I
: _---:'/ \\.___ _ ____,/ 1 — .
—_— il ; ——
2nd Byte ! 3rd Byte : 4th Byte
I ! 1 Note 4
LDAC Pin | ;/Tmm’ )
Note 2 (a) Note 2(b) ! Note 3 o
gy - o
~
Stay “Low” during this 3rd byte
Note 1: Clock Pulse and LDAC Transition Details.
2: LDAC pin events at the 2nd and 3rd byles:
a. Keep LDAC pin “High" until the end of the positive pulse of the 8th clock of the Znd byte.
b. LDAC pin makes a fransition from “High” to “Low” during the negative pulse of the Bth clock of the 2nd byte
(just before the rising edge of the 9th clock), and stays “Low” until the rising edge of the 9th clock of the 3rd
byte.
C. The MCP4728 device does not acknowledge the 3rd byte if the conditions (a) and (b) are not met.
J: LDAC pin resumes its normal function after “Stop™ bit.
4: EEPROM Write:
a. Charge Pump initiates the EEPROM write sequence at the falling edge of the 4ih byte's ACK pulse.
b.  The RDY/BSY bit (pin) goes “Low” at the falling edge of this ACK clock and back to “High™ immediately after
the EEPROM write is completed.
FIGURE 5-11: Write Command: Write I°C Address Bits to the DAC Registers and EEPROM.
Note: The I2C address bits can also he programmed at the factory for customers. See the Product Identification System

on page 65 for details.

5.6.9 READ COMMAND

arek R/WH|E 7} 12C

=
Xy EA

HHO|M logic "High" 2 SET |0 QUCHH

A= 97 REZ S0{7tM Y= Y X|AESDF EEPROME 8=CH
a3 5-15= 27| FEof Cist XtAS Li8S 2OjELL
Note: Xt x| A H|EEL General Call Read Address Bits 32 0| 28{AM A& FICT




Read Command ACK (MCP4728)
Start l £
AD( 1

110 0|az|a AL .
|
- ¥ v —RIW !
Device Code Address Bits I
S * ACK (MASTER)
: 2nd Byte | 3rd Byte l 4th Byte lswn
|
I R%’ Por|Dact|Daco|o | 42| a1 a0 [A| Veer [PD1|PDO|G, [D11|D10|Do|D8|A| D7 |D6 | DS| 4 |D3 | D2|D1|DO| &
— e =
Channel A DAC Input Register |
______________________________________________________ -
P 5th Byte 6th Byte Tth Byte Stop
| ;
L %ﬁj por|Dac1|Daco| o | A2 | A1 |a0 |A| Veer |PD1|PDO| G, |D11|D10|D9|08| A | D7 | D6 | DS| D4 | D3 | D2|D1|DO a.l
— S g
Channel A DAC EEPROM I
F—— —_—— e e e e e e e e e e e e e e e e e e e e e e e e e e e e — = — -
| 2nd Byte 3rd Byte 4th Byte Stop
| ;
- '%“: Por|Dact|pacol o | a2 [ a1 | a0 [&| vzer |PD1|PDO| Gy | D11 |D10|D9|D8 |2 |07 |06 | DS | 04 | D3 | D2|D1| 0| &
= e e e L L
Channel B DAC Input Register I
¥ 5th Byte fth Byte 7th Byte Stop

|
|
He= —— |POR|DAC1|DACO| 0 | A2 |A1[AD[A| Vrer |PD1|PDO| Gy |D11|D10|D9|DE| A | D7 |D6 |DS| D4 | D3| D2|D1|DO| &

BlE
<z

e

Channel B DAC EEPROM 4'
1|— 2nd Byte 3rd Byte 4th Byte Stop
| .
i RDE? POR|DACT|DACO| O [ A2 | A1|AD |A| Vrer |PD1|PDO| Gy |D11|D10(DI|DE|A D7 (D6 | D5 D4 (D3| 02|01 (DO A
— — -
Channel C DAC Input Register J
[’ 5th Byte 6th Byte 7th Byte Stop
| -
Hi| %\;‘I POR(DACT|DACO| O [ AZ | A1 | AD |A| Vaer |PD1|PDOD| Gy D11 |D10|D2 (DS A | D7 D6 | D3| D4 | D3| 02| D100 Al
—_— _— —
Channel C DAC EEFROM I
;- T T T T T T T T T T 2nd ﬁﬁe ________________ ?EI:I_B;’te_ _________ 4th Byte Stop
I -
Hi-| % POR|DACT (DACO| O | AZ | A1|AD |A| Vaer |PD1|PDD|Gy [D11|D10(D9|DE|[A| D7 (D6 | D5 D4 |03 | D2 |D1|DD ﬁl.
— S— —
Channel D DAC Input Register J'
7 5th Byte 6th Byte 7th Byte Stop
| .
- RDYY

POR|DAC1(DACO| O | AZ | A1 |AD |A | Vger |PD1|PDO|Gy (D11 |(D10(D9|DE[A | D7 (D6 | D5 D4 D3 | D2 |01\ DO hl

—_—

Channel I DAC EEPROM Repeat - — -

Note 1: The 2nd - 4th bytes are the contents of the DAC Input Register and the 5th - Tth bytes are the EEFROM contents.
The device outputs sequentially from channel A to D.
POR Bit: 1 = Set (Device is powered on with Vg = Vegg), 0 = Powered off state.

FIGURE 5-15: Read Command and Device Quiputs.
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