19-1080; Rev 0; 6/96

MNAXI /W

2/vooooosgonnonnnn bDAC
ooooooooooonn

oo oo

MAX5330 +2.7v0 +3.6Vv0 00000000000 0000 +2.7V0 +3.6V0 [0
00000000008100000000000000
0000000@AC)NODOOD0DO0nonoon 0 000EE000/mA@DO)
00000000000000000000000000 wA@DOOoDOoooo)
000000000000000MAXS330 0 1Al 000000000160 0 QSOP

g

gooooooooooooooooo 00000000000000000Vpp
g
O

Joo00ooooboo0oooooooobooooooog
120000000000000000d4008200000 nooooooooooooooonnoon
gooooooo4008000DACOOOODODOO0O iovMHzOOOOOOOOooOoaoo
Jo012000000000000081 0000000 SPIO QSPI(CPOL = CPHA = 00 0 CPOL =
Jo40000000@ACOO0ODDODOOOOOoDoOO CPHA = 1)0 0 0 MicrowireD 000000
Joooo)oooooooooooooooUoDoDAC SNaieiaisiainiziai=iateiataiataialaialatalats

EESXVIN

0000000000000000000000oon
00000000000 LDACOOCLRO 200000
00000000000000000000000DAC
00000000 0000000000000o0onoa

0000O0oUgosP™IQSP™(CPOL =CPHA =0
00 CPOL = CPHA = 1)00 O Microwire™OJ 0 0 0O 0O
goooooooOoooboooooboooooooono
gboooooooooooooooon

O

gooooooooooooooooo
gboboooooooboooo

O

gboooooboooooooooooooo

gbooobooooobooooboooooboooooo
goooooooooboooobooooooboooDo

gooooooooooooooooooooboobooo

MAXS5330 160 0O DIPOOCERDIPOOOODOOOO ooooo
goisnooQsopPOIOOO@UOosoPOOOIO)OODO
ooooooo
oooooood oo
gooooooooooooooa INL
0000000000000 PART TEMP. RANGE  PIN-PACKAGE | g,
gooobboooooo MAX533ACPE 0°C to +70°C 16 Plastic DIP +1
0oooooo MAX533BCPE 0°C'to +70°C 16 Plastic DIP +2
MAX533ACEE 0°Cto +70°C 16 QSOP +1
ooon MAX533BCEE 0°Cto +70°C 16 QSOP +2
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ABSOLUTE MAXIMUM RATINGS

Vpp to DGND
Vpp to AGND
Digital Input Voltage to DGND
Digital Output Voltage to DGND.
AGND to DGND..........

203V, (Vpp + 0.3V)
.................. +0.3V
203V, (Vpp + 0.3V)

Continuous Power Dissipation (Ta = +70°C)

Plastic DIP (derate 10.53mW/°C above +70°C) ......... 842mwW

QSOP (derate 8.3mW/°C above +70°C)......... ...667mwW

CERDIP (derate 10.00mW/°C above +70°C).............. 800mwW
Operating Temperature Ranges

MAX533 _C_E
MAX533 _E_E
MAX533 _ MJE
Storage Temperature Range ..
Lead Temperature (soldering, 10sec)

0°C to +70°C
...-40°C to +85°C
...-55°C to +125°C
.-65°C to +150°C

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 those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(VbD = +2.7V to +3.6V, VRer = 2.5V, AGND = DGND = 0V, RL = 10kQ, CL = 100pF, TA = TmIN to TmAX, unless otherwise noted.

Typical values are at Vpp = +3V and Ta = +25°C.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
STATIC ACCURACY
Resolution 8 Bits
ineari MAX533A +1
I(r[lltstgerall)Nonllnearlty INL . = LSB
Differential Nonlinearity (Note 1) DNL Guaranteed monotonic (all codes) +1.0 LSB
Zero-Code Error ZCE Code = 00 hex +20 mV
é’g}g&igge'am' Supply Code = 00 hex, Vpp = 2.7V t0 3.6V 1 LSB
éir:f}g:?edn? Temperature Code = 00 hex £10 HV/°C
Full-Scale Error Code = FF hex +30 mV
;‘é']'eiiﬁ': Error Supply Code = FF hex, Vpp = 2.7V t0 3.6V 1 LSB
Elggf?icc?;:emperawre Code = FF hex +10 Hv/°C
REFERENCE INPUTS
Input Voltage Range 0 VpD \Y
Input Resistance 322 460 598 kQ
Input Capacitance 10 pF
Channel-to-Channel Isolation (Note 2) -60 dB
AC Feedthrough (Note 3) -70 dB
DAC OUTPUTS
Output Voltage Range RL = open 0 VREF \Y
Load Regulation Code = FF hex, R from 10kQ to o 0.25 LSB
2 MAXIM
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ELECTRICAL CHARACTERISTICS (continued)

(Vbp = +2.7V to +3.6V, VRer = 2.5V, AGND = DGND = 0V, RL = 10kQ, CL = 100pF, Ta = TMIN to TmAX, unless otherwise noted.
Typical values are at Vpp = +3V and Ta = +25°C.)

‘ PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS

DIGITAL INPUTS

Input High Voltage VIH 0.7VpbD \%

Input Low Voltage ViL 0.3VbD Y

Input Current IIN VIN =0V or Vpp +1.0 HA

Input Capacitance CIN (Note 4) 10 pF

DIGITAL OUTPUTS

Output High Voltage VOH ISOURCE = TBDmMA Vpp - 0.5 \Y

Output Low Voltage VoL IsiNk = 1.6mA 0.4 Y

DYNAMIC PERFORMANCE

Voltage-Output Slew Rate CODE = FF hex 0.6 Vlius

Output Settling Time ‘(I'Noo:lt./eZIS_)SB, from code 00 to code FF hex 6 us

g'r%gzlt;ﬁedthm”gh and VREF = 0V, code 00 to code FF hex (Note 6) 5 nv-s

Digital-to-Analog Glitch Impulse Code 80 hex to code 7F hex 50 nv-s
VREeF = 2.5Vp-p at 1kHz, Vpp = 3V

wap |code=rener o
VREF = 2.5Vp-p at 10kHz -62

Multiplying Bandwidth VREef = 0.5Vp-p, 3dB bandwidth 380 kHz

Wideband Amplifier Noise 60 HVRMS

POWER SUPPLIES

Power-Supply Voltage VDD 2.7 3.6 \Y

Supply Current oo MAX533C/E 0.68 1.3 mA
MAX533M 0.68 1.5

Shutdown Current 1 10 HA

TIMING CHARACTERISTICS

(Vpp = +2.7V to +3.6V, VRer = 2.5V, AGND = DGND = 0V, Cpout = 100pF, Ta = TmIN to TmAX, unless otherwise noted.
Typical values are at Vpp = +3V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
i CS i MAX533C/E 50

VbD Rise to CS Fall Setup Time tvDes us

(Note 4) MAX533M 60

N . MAX533C/E 40 20

LDAC Pulse Width Low tLDAC ns
MAX533M 50 25

CSRise to LDAC Fall Setup toLL MAX533C/E 40 ns

Time (Note 7) MAX533M 50

N . MAX533C/E 40 20

CLR Pulse Width Low tcLw ns
MAX533M 50 25

_ ) , MAX533C/E 20

CS Pulse Width High tcsw ns
MAX533M 100

M AXIN 3
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TIMING CHARACTERISTICS (continued)

(Vbp = +2.7V to +3.6V, VRer = 2.5V, AGND = DGND = 0V, Cpourt = 100pF, Ta = TMIN to TmAX, unless otherwise noted.
Typical values are at Vpp = +3V and Ta = +25°C.)

‘ PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
SERIAL-INTERFACE TIMING
SCLK Clock F (Note 8) f MAXS33C/E 10 MH
ock Frequency (Note z
q y CLKk MAX533M 8.3
) . MAX533C/E 40
SCLK Pulse Width High tcH ns
MAX533M 50
. MAX533C/E 40
SCLK Pulse Width Low tcL ns
MAX533M 50
CS Fall to SCLK Rise Setup MAX533C/E 40
. tcss ns
Time MAX533M 50
SCLK Rise to CS Rise Hold Time|  tcsH 0 ns
) ) MAX533C/E 40
DIN to SCLK Rise to Setup Time tDs
MAX533M 50
DIN to SCLK Rise to Hold Time tDH 0 ns
SCLK Rise to DOUT Valid ¢ MAX533C/E 200 ns
Propagation Delay (Note 9) po1 MAX533M 230
SCLK Fall to DOUT Valid ¢ MAX533C/E 210 ns
Propagation Delay (Note 10) DOo2 MAX533M 250
. _ MAX533C/E 40
SCLK Rise to CS Fall Delay tcso ns
MAX533M 50
CS Rise to SCLK Rise Setup MAX533C/E 40
. tcs1 ns
Time MAX533M 50
Note 1: INL and DNL are measured with R referenced to ground. Nonlinearity is measured from the first code that is greater than
or equal to the maximum offset specification to code FF hex (full scale). See DAC Linearity and Voltage Offset section.
Note 2: VRer = 2.5Vp-p, 10kHz. Channel-to-channel isolation is measured by setting one DAC's code to FF hex and setting all
other DAC's codes to 00 hex.
Note 3: VREfF = 2.5Vp-p, 10kHz. DAC code = 00 hex.
Note 4: Guaranteed by design, not production tested.
Note 5: Output settling time is measured from the 50% point of the rising edge of CS to 1/2LSB of VouT's final value.
Note 6: Digital crosstalk is defined as the glitch energy at any DAC output in response to a full-scale step change on any other
DAC.
Note 7: 1f LDAC is activated prior to CS's rising edge, it must stay low for t_pac or longer after CS goes high.
Note 8: When DOUT is not used. If DOUT is used, fcLk max is 4MHz, due to the SCLK to DOUT propagation delay.
Note 9: Serial data clocked out at SCLK'’s rising edge (measured from 50% of the clock edge to 20% or 80% of VpD).
Note 10: Serial data clocked out at SCLK'’s falling edge (measured from 50% of the clock edge to 20% or 80% of Vpp).
4 MAXIMN
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gooooo
(Vpp = +3V, TA = +25°C, unless otherwise noted.)
DAC ZERO-CODE OUTPUT VOLTAGE vs. DAC FULL-SCALE OUTPUT VOLTAGE vs. SUPPLY CURRENT vs.
OUTPUT SINK CURRENT OUTPUT SOURCE CURRENT TEMPERATURE
150 T 50 | | . 1000 —
S | DAC CODE - 00 HEX ‘- ™ Voo - Vag =5 OVJ§ DA pORE=I e
1.5 [ LOADTO Voo = & 45 1 800 v i
< = —
5 = ™~ = \
o o ™~ =
= 100 = 40 = o0 4VDD:+5.OV L WVop=+3.0V
o =] - -
E = DAC CODE = FF HEX g Veer = 4.5V [ T [oer =25V
S075 —vDD:vREan_ov/ 2 35 [ LOADTOGND 3 A !
= yayd 2w T
g 0.50 / / VD = Vaer = 5.0V} 8. 3.0 % DAC CODE = 00 HEX
5
& 025 / 2 25 B
‘g’ // 553 Vpp = VRer =3.0V
0 2.0 > | ‘ 0
0 1 2 3 4 5 6 7 8 0 2 4 6 8 10 12 55 -35 15 5 25 45 65 85 105 125
DAG OUTPUT SINK CURRENT (mA) DAC OUTPUT SOURGE CODE (mA) TEMPERATURE (°C)
SHUTDOWN SUPPLY CURRENT vs. SUPPLY CURRENT vs. SUPPLY CURRENT vs.
TEMPERATURE REFERENCE VOLTAGE (Vpp = +3.0V) REFERENCE VOLTAGE (Vpp = +5.0V)
5 1000 1000 ‘ ‘ ‘ ‘ ‘
z . H 500 H 500 ALL DAC CODES = FF HEX
% z ALL DAC CODES = FF HEX z T N
< = =
3 3 Z 600 Z 600
> Voo = +50V > =
& N~ 3 3 ALL DAC CODES =00 HEX
3 2 — A > 400 ALL DAC CODES = 00 HEX— > 400
= g g
g 3 3
E 1= Vpp =+3.0V 200 200
x
w
0 0 0
55 -35 15 5 25 45 65 85 105 125 0 05 10 15 20 25 30 0 05 1.0 1520 2530 35 40 4550
TEMPERATURE (°C) REFERENCE VOLTAGE (V) REFERENCE VOLTAGE (V)
THD + NOISE AT DAC OUTPUT vs. THD + NOISE AT DAC OUTPUT vs.
REFERENCE AMPLITUDE REFERENCE FREQUENCY
-30 T 5 -20 AL 8
Vpp = 43.0V H | Vpp =+3.0V g
- VRer = SINE WAVE H VRer = SINE WAVE H
CENTERED AT 1.2V -30 | CENTERED AT 1.2V
40 I DAC CODE = FF HEX _ | DAC CODE = FF HEX
g 80kHz LOWPASS FILTER g 500kHz LOWPASS FILTER
H 5 40
S -50 Vier = 20kHz [—— = Vag - 2y, ,,;L
+ |t + Ne
a \ a -50 7
= |\ = )
-60 VRer = 1Vp-p 4
\ VRer = TkHz -60
| —— A
b F’ Vier = 0.5V,
20 " [ || Veer=05Vp
0 05 1.0 15 2.0 1 0.1 1 10 100
REFERENCE AMPLITUDE (Vp-p) FREQUENCY (kHz)

M AXIN 5
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(Vpp = +3V, Ta = +25°C, unless otherwise noted.)

RELATIVE OUTPUT (dB)

5

0

-5

REFERENCE INPUT FREQUENCY RESPONSE

[~ VRer = 0.1V SINE WAVE
CENTERED AT 2.5V
- DAC CODE = FF HEX
Vpp =+3.0V
L L LI L Ll
0.01 0.1 1 10
FREQUENCY (MHz)
WORST-CASE 1LSB DIGITAL
STEP CHANGE (NEGATIVE)
W06
R !
2 [
: 2V/div
L H‘\wu\uw\uu{-\ Ve e
: : OUTA
: 50mV/div
i . 4}
2ps/div
Vpp=3.0V DAGC CODE =80 TO 7F hex
VRer =25V NO LOAD
CLOCK FEEDTHROUGH
sz 70613
N O S O O A A Y0 T
JT:\LP‘TJ 2V/div
_ e N W N
L e \%HH\HH\‘M\LHH\H\‘
T é’___},,_y,!_\ OUTA

10mV/div

A : |

2us/div

VRer = 2.5V
DAC CODE = 80 hex
NO LOAD

SCLK = 333kHz
SCLK tg =tF = 25ns
Vpp=3.0V

RELATIVE OUTPUT (dB)

REFERENCE FEEDTHROUGH vs. FREQUENC

T g
Vpp =+3.0V
VRer = 3Vp-p SINE WAVE
DAC CODE = 00 HEX

/

0.01 0.1 1 10
FREQUENCY (MHz)

WORST-CASE 1LSB DIGITAL
STEP CHANGE (POSITIVE)

MAXS33-T0C11

{ cS
/ 2V/div
L/

B OUTA
- 50mV/div

2ps/div
Vpp=3.0V DAC CODE = 7F TO 80 hex
VRer = 2.5V NO LOAD
POSITIVE SETTLING TIME
s Toc 4
' B [
2V/div
.\\i\\/\\\w\\\-}‘\\\\\w\‘\\\\\\
L/ : . OUTA
by : 1V/div
5ps/div
Vpp=3.0V DAC CODE = 00 TO FF hex
VRer =2.5V NO LOAD

MAXIM
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(Vpbp = +3V, Ta = +25°C, unless otherwise noted.)

POSITIVE SETTLING TIME NEGATIVE SETTLING TIME

MAX533-T0C15 MAXS33-TOC16

s r i _
s | : &
2V/div L/ : 2V/div

[ERRN KRRy A RN R RN ARG SN R R R AR AN KRR TR T RT AR R TS e N e IR TR T RTNSY SAE

: : OUTA
- OuTA : 1V/div

1V/div

Sps/div Sps/div

Vpp=3.0V DAC CODE = 01 TO FF hex Vpp =3.0V DAC CODE = FF T0 00 hex
VRer = 2.5V NO LOAD VReF = 2.5V NO LOAD
gooo

oo oo ooo

1 ouTB DAC BOO OO

2 OUTA DAC ADDO OO

3 REF oooooooooao

4 UPO 000000000000 oOoOooooa

5 PDE 0000000000000000000000000000000000000000000000000

6 [DAC DACOODO0O(@MODO0DOD)Y I0O0D00D0D0D0D0D0D00000@OUOU0oooo)Y§boooooo
0000000O0DACOOO0OOOOOOOO

7 CIR DACOO 0D00(IU0D0O00D0)ICIROODOODOOODOOOODOOODOODACOOOOOOOO
0o0000ODACOOOOODOOOOOOOO

8 DOUT 000000000000000000000000000DoOUTOO0O000SCLKOOOOOOooooa
00000000000000000000 (@ D0

9 o 000000000 @EOO00O0OD)0000O0CS00000O0onNnNNoooooooonoonooo
goooooooooooocsbooooooooooooooonoo

10 SCLK 00000000000000000000000000000000000@O00O0O0)Dooooooo
000000000000@O=A1L=1001000)0

11 DIN 0000000000000 o0sSCLlkKOOOOo0Ooooooooooooooo

12 DGND 0oooooooo

13 VbD 00 @H+2.7v0 +3.6V)

14 AGND 0ooooooo

15 OuUTD DAC DO O

16 ouTC DAC CO O

M AXIN
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INSTRUCTION
EXECUTED

AT1AD CT CO D7 D6 D5 D4 D3 D2 D1 DO
D MSB LSB
— D
O DACA
DOUT
MODE 1 |
AlAO C1CO D7 D6 D5 D4 D3 D2 DI DO Al
L _
DATA FROM PREVIOUS DATA INPUT
oour & | R
MODE 0 ‘
(DEFAULT)

At A0 C1 CO D7 D6 D5 D4 D3 D2 D1 DO At

At A0 C1 CO D7 D6 D5 D4 D3 D2 D1 DO
MSB LSB

— )
DACD

Al A0 C1 CO D7 D6 D5 D4 D3 D2 D1 DO A
— _

DATA FROM PREVIOUS DATA INPUT

- R

Al A0 C1 CO D7 D6 D5 D4 D3 D2 D1 DO M

01 3000000000000

T

<50 fcss - ! T
1 1 1 o> |
SCLK : ‘ \ ‘
> Ipg —
Lo o
L - !
SRR VI VR T\ XY
o BRI R X AR HKRRKROON
DOUT i
: tLoAc
'LDAC

02 0000000000000000000

MAXIMV
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go

ooooooooboogo

goooooooOoooo0ooooooooooooo
0o0oooooooooogmAc)oooooooooo
goboOooooooooooooobooomounoo
sClklO0O0O0OoOooooooooooooooobooo

MAXS330 000000030 00000000000
goooooooooooooo@E@yooooomMsse
gbooboobOo0oilaoo4b0ooooabobosonon
(DoOo)yoooooooabo2z200000000000
Jobosooooooobooooboooooboooboa
0000000000040 000000000LDAC
gooooobOobObooOooooooooobobobooooa
goooooooelkyooooooooooooo
goboooooooooooobooboooooooon

g2000000000000000000O0D0O0DO
goooooooooobooobobooobooOooooo
goooobOoooOooboboOobobUoobooooo
oocSOOO0O0OoO0O0OoOOoOoOoDouUTOOOOn
gbooooboooooboooon

goooooooomMseBOOOOO0O0OO0OO00O0OO00O
goboboooobooooobooobooboOoobooOooooo
gooooooOooobAacOb0bOOoobooobboOooobn
CSUODOUDOoOSCLKOOODOOOooooooooo
gooopbouThOoO001200000000000
sCLkD OO0 pooooo@ooooooooooooo
gooo@Eoonooooooooooooo

DACOU0DO0DO00DO0DOOOODODOODECS)O
oooooooooooocSoo0oooooon
goobooooooooobooobouTCOOoOogooDd
00000000000000000000000CsSO
gbooooooboooobocoobobooobooOooooo
dons00000000000000DOCSODOODOODO
Ooo000oooD00oooO0ooooD00o0ooDOMAXS33
gooooooooooooooooooooooboDaz
0000000000 00000000000D00CSO
goooOooooooboooooobooooobooono
g000o0O0000000O000000000sScLKO
golovHzOOODODOOOOOOOOOoOoOooo

THIS IS THE FIRST BIT SHIFTED IN
v MSB

DOUT—I Al AD C1 CO D7 D6 «ns DI
¢
V%
CONTROL AND 8-BIT DAC DATA
ADDRESS BITS

LsB
po |- o
J

03 000000000000

M AXIN

gboboobooboooooboobooooooooon

o3oobi1zooooooooooobooonoono200
DACOOOOOOOMIODAO) 2000000010
coooosjoooooo@rz.bopoooooooo
0i10000oopACO040opoooooo/ooooo
oooooooooo

0000000000DACOOOOOO
(0ooooo)

Al‘AO Cl‘CO D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO
Address | 0 1 8-Bit Data
(LDAC = H)

gooooooooooDoDoobDOAIDOAOOOOOO
00000000o0ooocSO00ooooonan
gobooooobooobooobbooooboooooboo
gooooOoOoopACOOODOOOODOOoOoOoDon
DACOO0DOOO000D0O0ODO0O00ODOO00ODOOOO
goobooooooooo

ooooobooobACOOOOoOonon

Al |A0O | C1|CO
Address | 1 1

D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO
8-Bit Data

(LDAC = H)

gboocsOooopooboOooooooobACcOODnDOd
gbooooooboboooobbooooboAlrO0OAOO
DACOOOOOO0O0DO0O0OO0O0O0O0O0O0O00O0O0D0OC
goooo0obo0oOobDOoobOoboooobACcObDOO
gooooo

gooo400DACOOOOOOODOOOOOOOOO
(DAC A = 0.5VO0DAC B = 1VODAC C = 1.5v0 0O
DAC D =2V 000000000400 000000
obOoo00oo0O0DACAOBOOOCOOOO30000O0
oo0oooooooooboboooEcar=o0000
gboboooooooobbooboobooooooad
obACOOO0O0OO0OO000DOOO0OO0OO0OO0O0DOBbDOO
goood

O00O0OO0OLWbACOOOO

A1\Ao ci]co D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO

0 1 0 0 X X X X X X X X

(LDAC =1)
O0O0ODACOOOODOOCSOOOOODOODDOODOD
0oo000000000000000000000
go0oo0oOoooocSoooOoOoooooooooa
[DACOOOO0DOOD
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120000000000 I
LDAC ooog
Al AO C1l Co D7........ DO
0 0 0 1 800 0DACOOD 1 000000A00OOODACOOOODDOOO
0 1 0 1 80 00DACOOO 1 gOooOoOooBOODOOODACODOOOOODOO
1 0 0 1 800 0DACOODO 1 gooobDocooooobACOOOOOODOD
1 1 0 1 80 00DACOOO 1 0O00D0o0ODOO0OO0OODODACODOODOOOOg.
0 0 1 1 80 00DACOOO 1 goooooDoAOD0DOODODACOOODOODOO
0 1 1 1 80 00DACOOD 1 JoooooBOOOOODACOOOOOOOO
1 0 1 1 800 0UDACOOO 1 gOoooOobOcooooOopACOOOOnDonono
1 1 1 1 800 0DACOOO 1 gooooobOooooobACODOODOOOO
Jo000O0O0OLDACOODDODOOODACOODOOO
0 1 0 0 XXXXXXXX 1 goooOoO0o00dOO0OO0oOoooobooboooooooog
gooooboOoooooa
OJO00ODACODOOO0ODOODOOODOODOODOODOO
1 0 0 0 | 8aDopAcODO X 00000000000000000000
1 1 0 0 XXXXXXXX X 0000000000000 (PDEDOOOOOODOOO)
0 0 1 0 XXXXXXXX X uPpOOOOOOODOODO
0 1 1 0 XXXXXXXX X upOOOOOOODOODO
0 0 0 0 XXXXXXXX X gooMNoPOO0OO0O0DO0OOOD0OO0OOOUOOODOOOO
DOUTO D000 0D0O—SCLKO 00 (000 1)0DouTd
1 1 1 0 XXX XXX XX X SCLKOODODODOODOODOODODODODODODDODn
DACOODO0DDDDODDODONDONDOODODO
DOUTOOO00DDOO0—SCLKO OO0 (000 0)0DoUTO
1 0 1 0 XXXXXXXX X SCLKOODOOOD0DO000D00000000000000DACH
00000000000000000000@O0D0)0
goobACOO0O0OO0OOODDOODOOOOOO 0ooooDoooooooouPo)
Al |AO|Cl1|CO|D7|D6|D5|D4|D3|D2|D1|D0
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Al |AO|(C1|CO|D7|D6|D5|D4|D3|D2|D1|D0O uPo
1 0 0 0 8-Bit Data Output
(LDAC = X) 0 0|1 O] x x x X X X X X| Low
0 1/1 O] x x X X X X X High

4A00DACODO00DO0OODOOODO0DDOOD
000000000000 00000D00DACOOOO
0000000000000 0000D00000O
O0OO0OOHEXDDOODODOODODOODO0O0000
U0ODOCLR(UOUDACOUDOO)DOO0DDOOOOO
oooooo

ooooooooooooo

Al‘AO m\co D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO

1 1 0 0 X X X X X X X X

(LDAC = X)

gbooooooobOoooOob0oOooOoO0oOoOobOOooboOoo
goooboooooooobOoooOoOooboooDoooo
gbooooobooooobooooboooboono4amAd
gzomA0 000000000000 O0O0O0OOOOO
goboooboooo

000000000 (NOP)

Al‘AO ci]co D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO
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