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AD7328

RRE

BRCHREMNRWVRY . Vpp=12V~16.5V, Vgs=—12V~-165V, Vec=4.75V~525V, Vprne=2.7V~525V, Vpgr=2.5V
~3.0 VINER/AMER. fsck =20 MHz, fs=1MSPS. Ta=Tuax~Tume & HIZ, Vee <475V, TTOMLREIT typ fiH,

2.
B Version
Parameter’ Min Typ Max Unit Test Conditions/Comments
DYNAMIC PERFORMANCE fin= 50 kHz sine wave
Signal-to-Noise Ratio (SNR)? 76 dB Differential mode
72.5 dB Single-ended/pseudo differential mode
Signal-to-Noise + Distortion 75 dB Differential mode; £2.5 V and £5 V ranges
(SINAD)
76 dB Differential mode; 0 V to +10 V and £10 V ranges
72 dB Single-ended/pseudo differential mode; 2.5 V and 5 V
ranges
72.5 dB Single-ended/pseudo differential mode; 0 V to +10 V and
+10 V ranges
Total Harmonic Distortion (THD)? -80 dB Differential mode; £2.5 V and £5 V ranges
—82 dB Difterential mode; 0 V to +10 V and £10 V ranges
=71 dB Single-ended/pseudo differential mode; +2.5 V and +5 V
ranges
—80 dB Single-ended/pseudo differential mode; 0 V to +10 V and
+10 V ranges
Peak Harmonic or Spurious Noise —80 dB Differential mode; £2.5 V and £5 V ranges
(SFDR)?
—82 dB Differential mode; 0 V to +10 V and £10 V ranges
=78 dB Single-ended/pseudo differential mode; £2.5 Vand +5 V
ranges
=79 dB Single-ended/pseudo differential mode; 0 V to +10 V and
+10 V ranges
Intermodulation Distortion (IMD)? fa =50 kHz, fb =30 kHz
Second-Order Terms —88 dB
Third-Order Terms -90 dB
Aperture Delay’ 7 ns
Aperture Jitter® 50 ps
Common-Mode Rejection Ratio =79 dB Up to 100 kHz ripple frequency; see Figure 17
(CMRR)Y
Channel-to-Channel Isolation® =72 dB fix on unselected channels up to 100 kHz; see Figure 14
Full Power Bandwidth 22 MHz At3 dB
5 MHz At0.1dB
DC ACCURACY* All specifications are typical for 0 V to 10 V mode.
Resolution 13 Bits
No Missing Codes 12-bit Bits Differential mode
plus sign
11-bit Bits Single-ended/pseudo differential mode
plus sign
Integral Nonlinearity” +1.1 LSB Differential mode
+1 LSB Single-ended/pseudo differential mode
-0.7/+1.2 LSB Single-ended/pseudo differential mode
(LSB =FSR/8192)
Differential Nonlinearity” -0.9/+1.5 | LSB Differential mode; guaranteed no missing codes to 13 bits
+0.9 LSB Single-ended mode; guaranteed no missing codes to
12 bits
-0.7/+1 LSB Single-ended/psuedo differential mode
(LSB =FSR/8192)
Offset Error*® —4/49 LSB Single-ended/pseudo differential mode
=7/+10 LSB Differential mode
Offset Error Match®® +0.6 LSB Single-ended/pseudo differential mode
+0.5 LSB Differential mode
Rev. A -3/34 -




AD7328

B Version
Parameter’ Min Typ Max Unit Test Conditions/Comments
Gain Error*® +8 LSB Single-ended/pseudo differential mode
+14 LSB Differential mode
Gain Error Match™? +0.5 LSB Single-ended/pseudo differential mode
+0.5 LSB Differential mode
Positive Full-Scale Error* ¢ +4 LSB Single-ended/pseudo differential mode
+7 LSB Differential mode
Positive Full-Scale Error Match®® +0.5 LSB Single-ended/pseudo differential mode
+0.5 LSB Differential mode
Bipolar Zero Error*® +8.5 LSB Single-ended/pseudo differential mode
+7.5 LSB Differential mode
Bipolar Zero Error Match® ¢ +0.5 LSB Single-ended/pseudo differential mode
+0.5 LSB Differential mode
Negative Full-Scale Error™° +4 LSB Single-ended/pseudo differential mode
+6 LSB Differential mode
Negative Full-Scale Error Match™® +0.5 LSB Single-ended/pseudo differential mode
+0.5 LSB Differential mode
ANALOG INPUT
Input Voltage Ranges Reference = 2.5 V; see Table 6
(Programmed via Range +10 A\ Vop =10V min, Vss=—10 Vmin, Vcc=2.7Vt0 525V
Register)
+5 \Y% Vpp =5V min, Vss=—5Vmin, Vec =2.7Vt0 525V
+2.5 v Vpp =15V min, Vss=—5V min, Vec =2.7Vto 525V
0to 10 v Vop =10 V min, Vss = AGND min, Vcc =2.7 Vto 5.25
\Y%
Pseudo Differential Vin(—) Vpp=16.5V, Vss=-16.5V, Vcc =5 V; see Figure 40
Input Range and Figure 41
+3.5 \% Reference =2.5 V; range =10 V
+6 \% Reference = 2.5 V; range =+5 V
+5 \% Reference =2.5 V; range =+2.5 V
+3/-5 \'% Reference =2.5 V; range =0V to +10 V
DC Leakage Current +200 nA Vin = Vpp or Vss
Input Capacitance’ 13.5 pF When in track, +10 V range
16.5 pF When in track, £5 V and 0 V to +10 V ranges
21.5 pF When in track, 2.5 V range
3 pF When in hold, all ranges
REFERENCE INPUT/OUTPUT
Input Voltage Range 2.5 3 v
Input DC Leakage Current +1 LA
Input Capacitance 10 pF
Reference Output Voltage 2.5 v
Long Term Stability 150 ppm For 1000 hours
Output Voltage Hysteresis’ 50 ppm
Reference Output Voltage Error @ +5 mV
25°C
Reference Output Voltage +10 mV
Ty to Tmax
Reference Temperature 25 ppm/°C
Coefticient
6 ppm/°C
Reference Output Impedance 7 Q
LOGIC INPUTS
Input High Voltage, Vinu 2.4 v
Input Low Voltage, Vine 0.8 \Y Vee=475Vt0525V
0.4 v Vee=27t03.6V
Input Current, Iy +1 LA Vin =0V or Vprive
Input Capacitance, Cpy’ 10 pF
Rev. A -4/34 -
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B Version
Parameter' Min Typ Max Unit Test Conditions/Comments
LOGIC OUTPUTS
Output High Voltage, Von VDRIVE — \% Isource =200 pA
0.2
Output Low Voltage, VoL 0.4 Vv Isnk =200 pA
Floating-State Leakage Current +1 LA
Floating-State Output Capacitance’ 5 pF
Output Coding Straight natural binary Coding bit set to 1 in control register
Twos complement Coding bit set to 0 in control register
CONVERSION RATE
Conversion Time 800 ns 16 SCLK cycles with SCLK =20 MHz
Track-and-Hold Acquisition 305 ns Full-scale step input; see the Terminology section
Time*?
Throughput Rate 1 MSPS See the Serial Interface section; Vcc =4.75 Vt0 5.25V
770 kSPS Vee <475V
POWER REQUIREMENTS Digital inputs = 0 V or Vprive
Vop 12 16.5 v See Table 6
Vss -12 -16.5 v See Table 6
Vece 2.7 5.25 \% See Table 6; typical specifications for Vec <4.75V
VDRrIvE 2.7 5.25 A%
Normal Mode (Static) 09 mA Vpp/Vss =+16.5V, Vee/Vprive = 5.25 V
Normal Mode (Operational) fsampre = 1 MSPS
Ipp 360 LA Vpp=16.5V
Iss 410 LA Vss=-16.5V
Icc and Iprive 32 mA Veo/Vorive =525V
Autostandby Mode (Dynamic) fsampre = 250 kSPS
Ipp 200 A Vpp =165V
Iss 210 LA Vss=-16.5V
Icc and Iprive 1.3 mA Veo/Vorive =525V
Autoshutdown Mode (Static) SCLK on or off
Ipp 1 A Vpp =165V
Iss 1 HA Vss=-16.5V
Icc and Iprive 1 LA Veo/Vorve =5.25V
Full Shutdown Mode SCLK on or off
IDD 1 ].lA VDD =165V
ISS 1 ].lA ng =-165V
Icc and Iprive 1 LA Veo/Vorive =525V
POWER DISSIPATION
Normal Mode 30 mW VDD =16.5 V, Vss =-16.5 V, Vcc =525V
21 mW VDD:12V,VSSZ*12V,VCC:5V
Full Shutdown Mode 38.25 uw Vop =165V, Vss=—165V,Vcc =525V

VIR EERIPH X —40°C~+85°C,
PHEOY s v a v EBRLTIEE N,
TR U — ARHEH LT - TR ML Y A% R

SERITIREN R VIR Y . DCHEEHEED YA, FEH)F— FLSB ¥4 XL FSR/8192, v > 7 ATy R - F— R /BEZEHE— FOBA. LSB ¥4 Xt FSR/4096,

SOV~I0V Da=R—=FHAT, A hLb—h XA FUHNa—F 17,
O R—F I, 2 OB a—F 1 v 7,
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B4 TR

Vpp=12V~16.5V, Ves=-12V~-16.5V, Vec=2.7V~525V, Vppp=2.7V~525V,
BENRVIRD . # A 7 RkIX, 32 pF ARFICEA

= Tyvax™~Tmivo L5te
3.

Vrer =2.5V~3.0V NE/IMEL. Ta

Limit at Tmin, Tmax Description
Parameter | Vcc<4.75V Vc=4.75Vt05.25V | Unit Vorive < Ve
fscik 50 50 kHz min
14 20 MHz max
tconvert 16 X tscik 16 X tscik ns max tsck = 1/fscux
tauier 75 60 ns min Minimum time between end of serial read and next falling edge of CS
t 12 5 ns min Minimumapulse width
t2? 25 20 ns min CSto SCLK set-up time; bipolar input ranges (+10V, £5V, £2.5V)
45 35 ns min Unipolar input range (0V to 10V)
ts 26 14 ns max Delay from CS until DOUT three-state disabled
ta 57 43 ns max Data access time after SCLK falling edge
ts 0.4 X tscik 0.4 X tscik ns min SCLK low pulse width
te 0.4 X tscik 0.4 X tscik ns min SCLK high pulse width
t7 13 8 ns min SCLK to data valid hold time
ts 40 22 ns max SCLK falling edge to DOUT high impedance
10 9 ns min SCLK falling edge to DOUT high impedance
to 4 4 ns min DIN set-up time prior to SCLK falling edge
tio 2 2 ns min DIN hold time after SCLK falling edge
trower.up 750 750 ns max Power up from autostandby
500 500 Us max Power up from full shutdown/autoshutdown mode, internal reference
25 25 us typ Power up from full shutdown/autoshutdown mode, external reference

"WYY — RV T - T A MR D AT ARG,

OO E LET,

TRTOATNGEEIL tr=1tf=5ns (Vprive D 10%5> 5 90%) THE L. 1.6V DELE L~
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Rating

Vpp to AGND, DGND

Vss to AGND, DGND

Vpp to Ve

Ve to AGND, DGND

Vprive to AGND, DGND
AGND to DGND

Analog Input Voltage to AGND'

Digital Input Voltage to DGND
Digital Output Voltage to GND
REFIN to AGND

Input Current to Any Pin
Except Supplies

Operating Temperature Range
Storage Temperature Range
Junction Temperature
TSSOP Package
054 Thermal Impedance
0;c Thermal Impedance
Pb-Free Temperature, Soldering
Reflow
ESD

—-03Vto+165V
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\Y
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~03VtoVee+03V
+10 mA
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45°C/W

260(0)°C
2.5kV
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DNL ERROR (LSB)

INL ERROR (LSB)

WO —T—T T T T T T T T T T 1
Vce = Vprive =5V INT/EXT 2.5V REFERENCE
0.8 | Tp=25°C +10V RANGE
Vpp, Vss =#15V  +INL = +0.55LSB
0.6 —INL =-0.68LSB
04 Ll
0.2
0
-0.2
-0.4
-0.6
-0.8 é
1.0 S
0 1024 2048 3072 4096 5120 6144 7168 8192
512 1536 2560 3584 4608 5632 6656 7680
CODE
E7.INL(typ). EDZEEHE— R
1.0
0.8
0.6 N l
il .
0.2
0
-0.2
-0.4
Fr T
—0.6 | Vee = Vprive = 5V +10V RANGE
Ta=25°C +DNL = +0.79LSB
-0.8 | Vpp, Vs = 215V -DNL = -0.38LSB g
INT/EXT 2.5V REFERENCE 3
1.0 T N R NN S NN NN S SN S S | 3
0 1024 2048 3072 4096 5120 6144 7168 8192
512 1536 2560 3584 4608 5632 6656 7680
CODE
X8.DNL(typ). ¥ LTV K- E—FR
1.0
0.8
0.6
0.4 1
0.2
0
-0.2
[T 11
04 Vec = Vprive = 5V
Ta=25°C
06 Vpp, Vss = 215V
- INT/EXT 2.5V REFERENCE
0.8 +10V RANGE 3
- +INL = +0.87LSB E
10 —INL = —0.49LSB g
o 1024 2048 3072 4096 5120 6144 7168 8192
512 1536 2560 3584 4608 5632 6656 7680
CODE

X 9.INL(typ).

SUTLITVR - E—FR
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-50 T T 80 T
Vge =5V +5V DIFF
-55 | Vpp/Vss = #12V +10V DIFF
Tp =25°C N
- 75 N +2.5V DIFF
L fs = 1MSPS 2.
—60r's +10V SE a V\ \\\ "
-65 0V TO 10V SE —H- OV TO +10V DIFF o ~TT
1 L
| W \ 45y SE oV TO +10V SE T~ RN
_ 70 \ r &
@ [ ] W X| || a +2.5V SE
S +10V DIFF_| L{] — H | a 6 +ovs !
a - T > 5V DIFF 9 65 +10V SE /1 #5VsE
F 80 Sal / /‘ +2.5V DIFF E 0V TO +10V DIFF
| ‘/7
— Czd /| 60
-85 4 N |
| H / +2.5V SE
-90 A A Ve =3V
/"2::-0 55 Vpp/Vss = 12V
95 ——— g Ta=25°C g
g fs = 1MSPS g
-100 3 50 L 111 1als
10 100 1000 10 100 1000
ANALOG INPUT FREQUENCY (kHz) ANALOG INPUT FREQUENCY (kHz)
X 10.THD % 7 0 7 A B #. EJ13.SINAD xt 7+ 0 7 A K EK K.
SUTILITY R(SE)EEDEBE— F(DIiff). 5V Ve U ILIT Y R(SE)E Z8E— R(Diff). 3V Ve
-50 — -50
Vee =3V
-55 |- Vpp/Vgs = #12V o -55
Ta =25°C i
-60 | fs = IMSPS z = C
+10V SE o 80 Vee= 3\’/
-65 E Vce =5V
0V TO +10V DIFF 5
_ =70 0V TO +10V SE 1+ 2
) o -70
) » | | 5VSE m 7
g 78 v 2 /]
I A1 LA / < _75
P +10V DIFF é/ 5
A Y225V SE S g0
B Bl 7 N z : VpplVss = 12V
w DD/VsSS ~ =
o0 L / 15V DIFF Z -85 SINGLE-ENDED MODE —
= e 2 / fs = 1MSPS
95 =1 X g 5 90 Ta=25°C —s
2.5V DIFF g 50kHz ON SELECTED CHANNEL | £
~100 ] ] 3 _o5 g
10 100 1000 0 100 200 300 400 500 600
ANALOG INPUT FREQUENCY (kHz) FREQUENCY OF INPUT NOISE (kHz)
M11.THD &7+ 07 A WEKREK. M14.Fv o RILETAVL— a3y
TUTILI Y R(SE)EBEDESTE— K(DIiff), 3V Ve
80 10k
TT 9469 !
+10V DIFF Ve = 5V
| £5V DIFF 9k — Vpp/Vsg = 212V —|
= +— RANGE = 10V
75
AN N 2,5V DIFF w 8K — 10k SAMPLES —|
\»_\‘ ~ N u Ta=25°C
70 ~TIN TN g
TN N g
& f 2.5V SE S
) 0V TO +10V SE | 3}
2 6 +10V SE 'T'SVI SE 1+ 8 sk
I
4 W
F 0V TO +10V DIFF S
60 u
| 2 3
2
Vee =5V Z 2
55 Vpp/Vss = 12V
Ta=25°C g 1k g
fs = IMSPS 8 228 303 8
g 0 0 g
50 1 1 11111 =3 0 o
10 100 1000 -2 - 0 1 2
ANALOG INPUT FREQUENCY (kHz) CODE
K 12.SINAD %t 7+ 0 &' A A REE . M15.3—RFROERMTS L, EOEHE—F

S U ILIT Y R(SE)E EBE— R(Diff). 5V Vec
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8k

7k

6k

5k

4k

3k

NUMBER OF OCCURRENCES

2k

T T
7600 Ve = 5V
Vpp/Vss = #12V __|
RANGE = #10V
10k SAMPLES
Ta =25°C —
1201 1165
0 23 1 0
-3 -2 -1 0 1 2 3
CODE
M16.d—KDER T TL, YUFLITVR - E—R

CMRR (dB)

2.0

1.5

1.0

DNL ERROR (LSB)
o

Rev. A

RIPPLE FREQUENCY (kHz)
M17.CMRR XRIAEE— K - U v FILERKEH

[
DNL 7 750kSPS
{ DNL = 500kSPS
— —
By N S
DNL = 1MSPS
DNL = 1MSPS
—
//'\/T
DNL = 750kSPS — DNL = 500kSPS
+5V RANGE
Vee = Vprive = 5V
INTERNAL REFERENCE
SINGLE-ENDED MODE

7 9

1 1

3 15 17

1Vpp/Vgs SUPPLY VOLTAGE (V)

X18.DNL

BRENBREE.

500 kSPS. 750 kSPS. 1 MSPS

04852-014

04852-055

-
— Vee = 5\7
/— Voo =3V
DIFFERENTIAL MODE —
/ Fi = 50kHz
Vpp/Vss = £12V —]
fs = IMSPS
Th=25°C |
200 400 600 800 1000 1200

04852-049
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INL ERROR (LSB)

PSRR (dB)

THD (dB)

2.0

1.5

1.0

INL =|500kSPS

INL = 750kSPS |

NEN N

——

0.5

A

INL = 1MSPS

INL =\500kSPS |

INL = 750kSPS

/\\_—\ |
7

—\]

|

L——%"

e m—

+5V RANGE

Ve = Vprive = 5V
INTERNAL REFERENCE
SINGLE-ENDED MODE

04852-050

7 9 1

13

15 17 19

+Vpp/Vss SUPPLY VOLTAGE (V)

X19.INL R EXEREE.
500 kSPS. 750 kSPS. 1 MSPS

_go | fs = IMSPS

- NO DECOUPLING

T T T
100mV p-p SINE WAVE ON EACH SUPPLY

SINGLE-ENDED MODE

—

L —

Vee =3V

v

|

o= 12V

| -~

__/

Vgs =12V

f%
/
/

/

04852-054

200 400

600

800

1000 1200

SUPPLY RIPPLE FREQUENCY (kHz)

X20.PSRR X ER ) v FILE K.
BRTHY TV TEL

70 }

Vcc = Vprive =5V
Vpp/Vss = £12V

Ta=25°C
INTERNAL REFERENCE
RANGE = 10V AND 2.5V 1

RN =2000Q, +10V RANGE
' '

Riy = 100Q, +10V RANGE {-H

Ry = 500,

— /+10V RANGE ]
Ry = 4700Q,

Rin = 1000Q, +10V RANGE

e
>/

) /+2.5V RANGE T
Ry = 20000,

/

/:z.sv RANGE
Ryy = 10000,

/

+2.5V RANGE

i
=
]

Rin=100Q, T

—

~Z

2.5V RANGE

= Ry =500,
“—12.5V RANGE

04852-015

-95
10

100
ANALOG INPUT FREQUENCY (kHz)

M1 EELZNDY—R - 4 VE—KZ U ZXTO THD &t

7R T ARRERE.
HEOEHE—F

-
(=3
(=3
o
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THD (dB)

Rev. A

Vee = Vprive = 5V
Vpp/Vss = 12V

55 1, = 25°C
INTERNAL REFERENCE
—60 | RANGE = 10V AND #2.5V
| [ | /| Ryy = 100Q,
6 Ry = 2000Q, +10V RANGE7/ +10V RANGE |
1 1 1 1 L -
_70 | Rin = 1000Q, £10V RANGE + Ry =500, |
7 +10V RANGE
LM
-75 - Y | Ry = 2000Q, |
| — o | .«— 2.5V RANGE
_— /// ’,/
-80 | Ry = 1000, -
. <4— 2,5V RANGE
-85 Ry =100Q,
E— L] \""tz.sv RANGE
90 [ Ry = 50Q, g
+2.5V RANGE | 8
-95 Al -
10 100 1000

INPUT FREQUENCY (kHz)

M2 L2 DY —R - A VE—=H 2V XTO THD &

T OTANRRE.

SUTLIVR - E—NR
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A

W IEERYE
ADC O 2 SO RH: o — RREIZRT 5 1LSB Z2{L D H|Efil
EHEREOEENNET,

BoEERKE

ADC {52 ¥ D i % 5 S EAR D D D F KR £ %2 VU E
T, mEMEOmEE L, ¥« 27— @yna— R
EBLEY 1LSB FTORA VY ML Tb « 27— L&D
a— REB LY ILSB EOFRA > MZDWET,

A2y bk-a—F--I5—
ZHUFAML—hF - A F UM a—FT 4 T &S T
EEICEM EET, FERIE AGND + 1 LSB & fJoo =
— REF((00 ... 000)2>5(00 ... 001)) & DEEWVNET,

A7ty FRETYTF
T, EEO2F v o OF Ty NEREDET
R

T4 URE
ZHEAML—b s RS F I a—T 4 v TR ES T
LEICEASNET, A7y MEAERBBZOREZ D2
— RZAB((111...110)2> 5 (111...111)) & BEFRAE(4 X Vegr — 1
LSB. 2 x Vggr — 1 LSB, Vggr— 1 LSB) & D7EZ NN ET,

FALUBEDRYFUY
ZHUE, [EBED2F ¥ U RIE DT A VIREDFETT,

NAR—5-FAa-a3—F-T5—

k. 2o a—TF 4 v SRS F—F - TF
a7 ANEESGECHEASINET, Iy RAF—AE
fb(EEy M1 2b2eEy b 0 ~OE)OHHA T ELE
(AGND-1LSB)!» b DEZBEWR L ET,

NAR—5-¥O-a3—F-IT5—DTvF
EED2ANNF ¥ o RAMDAL R—F « P -
Rz T7—DEEERLET,

EDII - Ry—I)LBRE

L, 20 i a—T 4 v T ENRAR—F - TF
a7 AN#EEEE Y BEIGEH S NE T, SA A= -
e a—F-- =7 —MEZRDOE%KD 2 — FEZ((OL ...
110)7>5(011 ... 111)) & BEFHE(4 X Vggr — 1 LSB, 2 X Vige —
1LSB, Viygr— 1 LSBYDZ#EZEWR L 7,

= —

EDII - AT—)LIREIYF
FED2ANTF ¥ R DIED T )V « A7 —)LihZED
EEEWLET,

Rev. A
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BDIN - Ry—)LEBRE

L, 208 I a—T 4 v T ENRA R —T - T F

o ANEFAE S B EN SNET, S R—F -

o a—F-- 27 —EZDORIDa— FEB(O ...

000)7>5(10 ... 001)) & BEFRAE(—4 % Vege + 1 LSB, —2 X Vgge
+1LSB, —Vger+ 1 LSB)E DFEZEMR L £7,

BDTI - A—)LBEIYF
FED2ANF ¥ X ABDIED T )L « A —LBFED
ErEWRLET,

FS99 - PR -FR—=IWE 740030344
SCLK D 14FBDONHL ENY D%, Ty « TR -
A—NVRK T 7FFINFy 7 - E—NIZEVET, b7
w7 TR eHR—=IVR - TIATar AL,
B THRICRN T Y7 « TR e R—IL K- T
FEAEDLBLSB LINIZH I L E B 72 OB B I T,
VSVHEFHOEE, HEDT 7 A4V ay « XA LT,
FNZ w7 e TR« =L K« 777341 LSB LINIZ %
ET B DITES HRHTY,

EERVAXEMEE
T, AD 2 N—FZ W) TOE TR/ A A+ER)
DOPFEBETT, EHIEFEREDO msiERTRLET, /
A X312 % 7Y v TR E(Ty2) F TOREFIL DTN
TELETDC 2%<), TDOIFT VX ALLF O R T
BV VEIRAF L E T, LV ERRENVTE, &+
b/ A RN EL 0 ET, EREE AN LEZLGAD
HANE Y b« a0 _A—=Z (T HEBR( A R+ER)
troEEmEITRA TR ENET,

5%/ A A+EH) = (6.02 N +1.76) dB

BEY b 2 "—=2DE, 80.02dB 2720 £,

BREBRREH»
A BRI EA(THD)E, & O rms TN & HA
DTT, AD7328 DA, WA THEZLNET,

V224 V,2+V,2+ V.2 +V,?
Vl

: :VC\ V] bi%z&iﬁw rms *}EIIJEVC“\ VZ‘ V3\ V4\ V5‘ V6
13 2 %k ~6 IRl O rms HRIE T,

E—V8REFELERATIVFR /74X

B EIFZA TV T 2 - ) A XiE, ADC HIJ AT K
JLNDDC ZBRWT £5/2 £ TRIZKEZ WSO rms fED
HAW msfEICd 2 E LTESESINET, —&RIC,
ZOAREDEIZ AT FANORKOEREIZL 0 IRE
ENETH, BHEN /A X 7a Tl ER T
% ADC DEIE, MROEREIL/ A X - =212
7

THD(dB) =201log \/




AD7328

Fre RILBT7AVL—2a Yy

Fx U XIVEITA Y L— 3 0%, 20D F ¥ U RIVET
DIBAN—=TDLYNVOREIEZRLET, 7/ AT
—/L® 100 kHZIEELIAE 5% T X TOIERIRA S F v >
FIVIZATI L, 50 kHzE 5 %> GRIRL 7= F v R b
TREEOHEZNET S EICIVITELET, K141
AD7328 DT ¥ XN TOUV—RA Nr—R%&/RLE
T, TrhuZ ANEMIE, &2F v F AV TRICICRTELE
7

HEZEREHS

R ZRFOT 7T 47« T/, R 2 ODJEIRE fa
BLUODEECEREEATTD & éi§i&ﬁ®i
OZEDEHE mfa+nfb ZFOBLHRONBELET, 2
ZC, m, n=0, 1, 2, 3, .. T, MHALHEHELIX
mé&nNFEPeDEEZNVNET, =& 20E, 2REICIE
(fa+fb) & (fa - )M E F4, 3 KIAIC
(fa+2fb), (fa-20) 3 EENF T,

AD7328 1%, AR D LRRIZITV 2 2D AT R EKL
9 CCIF ML fE-TT A IR TWVWET, Z0
A~2ﬁ%iL% TEOIERERE O JE B E ) S B CALE
L. 3WIEITEY . AJIEEEISGECEBEICAIE L E
T, TOH, 2WHEE IWHIFR ~ IZHEESNE T,
WHEAREAOFEIL THD ORI
dB THE L7l & DB O rms D, FEAP OFnd
rms RMEIZRFT BT R Y £97,

PSR (ERBREL)

ﬁﬁwﬁi7w VY (A2 0% 2/ N= R
— X OEMBIEITEE 5 2 F8 A, PSRIE, BIRET
®/\$’rq’é‘ﬁ>%0)wﬁtf%$ﬁ‘é TV e R — )VEALR A
v NORKREEFR LU ETIREN RO E 7 v 3
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IZ(2fa+1b). (2fa - fb),

VRS, Tabb,
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),

2

BMEXTUIR

== L AT U RL, IROWTIHLOEEY A 7
NEMRTIZBDOY 7 7 L A TEE O e KA &
LCERINET,

T HYS+ =+425°C—T)x —1+25°C
EJ et
T HYS— =+25°C—HTyyy —+25°C
Z OMEIFRAZ > CTppm TRENFET,

|V g (25°C) = Ve (T _HYS)|
Vs (ppm) —| Vi (25°C) | x 10

ZZT.

Vaer(25°C) . 25°C TP Vigro

Vaee(T_HYS)IZ, T HYS+E 721X T HYS—T®D Vigr DI K
E{KO

CMRR (RI#HE— FERZELL)

CMRR %, ADCH /I TDO T « R4 — LB £ OE S

L. VIN+ & VIN-ORFEE— REFEICI 2 ST B

fg D 100 mV BB DE N E Dl LTERINET,
CMRR (dB) = 10 log(Pf/Pfs)

ZZT,

Pf = ADCHJIZE T 2 B EfDE S

Pfs = ADCH{ /) COE Mt DS (X 175:/8)
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BEIRE

=] 2% &5 BA

AD7328 1%, 8 F ¥ RN DFF B & NA BF—T A T1EH
12y b UTIVAD 3 N—HTYT, AD7328 121,
SNAR—=F AHEFE EI0V, £5V, £25V e )b =R
—FANHHOV~+10V)ZANTLHZ N TEET,
WL P AZ Zfi-oT, £T7Fa T AT v o Rl
a7 a7 AJ#EERET S ENTEET,
AD7328 1. xR 1 MSPS D A)L—7Fw | « L— K CEIE
TEDLEHRV I TN e A F—T 2—A5ENE L TWE
T,

AD7328 2%, EEET T u S ASIHEE T D Vpp &
VgD 2 ODOERNBLETT, ZNOOEFRILITFas A
NEFELLETHAZLERH Y £, &7 a7 AS#HiH
W2k 5 2O DOEIRDOKIITONTIE, R6EBML
TL7Z&EVv, AD7328 DADC= 7%, (KEE 2.7V~
5.25 VOV FBIRN VETT,

K6 ITFLVARBERELEETFOTANSEHIZHNT HE

REH
Selected Full-Scale
AnalogInput Reference Input AVcc Minimum
Range (V) Voltage (V) Range (V) | (V) Vop/Vss (V)
+10 2.5 +10 3/5 +10
3.0 +12 3/5 +12
+5 2.5 +5 3/5 +5
3.0 +6 3/5 +6
+2.5 2.5 +2.5 3/5 +5
3.0 +3 3/5 +5
0~10 2.5 0~+10 3/5 +10/AGND
3.0 0~+12 3/5 +12/AGND

BR L7277 e 7 AN L TR/NVpp IR & &/
Vs BIRZ 9 X 9 12ADT7328 3% E L - A 2 M feft%
FWT 02, AL—F v ke L— NERERKAL—
7y AL VKL TAHLER S D FI(INEN 2 ERER
WDt s a5, K18 & K192, Vppé Vs DEE
N -T- & XDINLEDNLOZE L Z R LET, R A
N—"7" bk« L—sTEMESE DA, Vpp& VssDEIR
BIEEIES T 5L, INLAZE EDNLIAZEN KE LS 2D £
T, E/ I VppBEIR & B/ NGB CTANL—T v b« L—
FAEFT 5 &, INLREZE EDNLIAZEN /NS L 2 ) £97,
[X] 3112, Vpp& VgD EIREENEKTF L7z & X0, THD
OEERLET, HKANL—T> ~ « L— T,
Vpp & Vs ME R4 2% & THDA KIEICIKE FLE, Lz
Z)S\OT\ %/J\VDD%?ﬁ&%/J\Vssgéiﬁ%ﬁi5%/5\\ THD®
EFE/NESL L, HHERE T D 720l Ar—7
v ke b= ETFLHERDHY 3, MK TIE.
VopEIREL & Vs BIREL 2K T2 L, ASi~r57
LIYOF AN KEL DD ELET,
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TFr I ANZ. SEOL T RAS, 4EDOED
EENATIRE, 4 EOEMBIZEEIA T, E7213 7 EOEMZE
BASNCHRETH N TEET, BRI, 2 be—
JLe LYZAANTEY h e E—F0&tEY heE—F1
EHRETAHILICEVITORET,

UTN e vay I ANIE. TN ANLDT — X i
HUIZEAL., SHICBREBA/D 2 =207 1
v e V=R L THiEbET, AD73281%, 2.5V D
V77 LU ABEEZNBLTWETR, MV 771
VAEETEWETAZ b TEET, NU—T v T,
WY 77 L RABHWENT 7 40 FTTREIRENET, N
WU 77 VU RABEEFBEOEAIL, 2 ba—L - LY
AEDY T 7 LA By MIEEIALEIT> THERY
77 LU AERRIRT AMNERH Y 97,

AD7328 13N U—F D v « T a L EFFo TS,
B L BB OM CHEBEB N EZHINT LN TEET,
N —Fy s« F— Rk, $fEE— ROt a3 Tt
H4ALII12, Wz br—L s LY RZITEEIAL
ITHZ LI EIRENET,

aAVN—32DEE

AD7328 1%, 2 HOREFIDACE B L2 Bk i RIA /D
TUNRN—=FTE, K23 & K24, FNENT ATV

Gy T2 — AL BWT = — X TOADC(L Tz

K« E—F) Offilfb LizBIEXRZRLET, K25 & X
2612, TNFNT IAT v ay s To—REEWT =~ —

A TOADC(GEEIE— N) O b L7zRIEX 2R L E T,
ADCiL, =z hr—/ -y 7 SAR, HEADACH
LR ENTWET, K23(T 74Py ay s 7=—X)
TIE, SW2IZBIC T, SWLIHZEAICH Y, =8 —
AR BEICH Y, YT YT e arF oY e T L

AFIANPLEFERSELET,

CAPACITIVE
DAC

c COMPARATOR
B S
ViN0O——o—o-{ e +
A sw1 SW2 CONTROL
LOGIC |-
AGND g

M23.ADC 794wy ay - TJx—RX(VTILITUR)

ADCONEHL % BAtET 2 & (X 24) . SW2 23BAVT, SWI
PAEBICBEI LT, 2 L — X BNAREHERIRREIZ 2 Y
F9, arre—n--vYy s LEMEREITRDACE
> T, BREMDACIZH LT —EREDOEM ZMNER L O
HLT, av L —F &2 PApREICRT LI LET,
TN —ZRNERRBICR D &, BT T LET,
ayvbha—)be oYy ZIZADCOH i a— REaR4A L E
kR
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CAPACITIVE
DAC

Cs COMPARATOR

B
ViN0O—o0 Fwv—e +
Aswi Z\swz CONTROL

AGND

04852-018

M24ADCZE# T T —X(> VT ILIT U R)

X 2512, T77A Ty ay  7o—RATOEBRER %7
LET, BT = — ATk, SW3RBWT, SWI &SW2
DALEBICEEI L ET (M 262H), Vit VB %
BRI A5 B IROH A v =X o 2 e — B S DB
NHYVET, TOLRWVWE, WA DY N T
2N B p g L1,

COMPARATOR
Bo Cs
Vint 0—0—0o-| wa—e +
Asw1'' 3 SwW3 cog}';R((:)L
A SW2 LOGI
Vin-0—a o v -

BI Cs

VRer

CAPACITIVE
DAC

CAPACITIVE
DAC

M25.7 74y ay - 7JT—XTH ADC EFER

04852-019

CAPACITIVE
DAC
COMPARATOR
V|N"‘ O—O +
A sw1 Z\sws CONTROL
o ASW2, LOGIC
ViN-O—o AM -
B CS
VREF

CAPACITIVE
DAC

04852-020

®26.Z#: 7 £ — X TO ADC ZE#E

Hha—T4 29

AD7328 D774k bIA) S 4 v 715 2 ORISR
EFEINTWET, Hha—FT 107, 2 he—n -
LYREDA—F 427 By ML EIESNET,
HAa—F 4 v %A R L—h « AL F Y« a—F 4>
76:%Eﬁ_5kgli\ ay he—)L s LYRAXDIT—F
STy ety NTARERHY ET, V—F
A« T— FTEET 256, V=7 ARDOET ¥ o x
NOWMHa—T 4 7%, EHRllcay ha—iL - LUX

ADa—F 47 « By haAEBEXAENAMITRY £9,

{=ERH#

— FZ1biX LSB O3 5 B4 f%fE(1 LSB, 2 LSB 72
OYTHRALET, LSBY A XF&ER LT Fu s AT
IR L ET,

R1.E57FT 0T ANEREIZHT S LSB YA X

Input Range Full-Scale Range/8192 Codes | LSB Size
+10V 20V 2.441 mV
+5V 1ov 1.22 mV
25V 5V 0.61 mV
0Vto+l0V 10V 1.22 mV

Rev. A

X 2702, 2 DM a—FT 4 VI NEIRENZ L ED
AD7328 DFRnER M2 R L1, K282, AL —
ke RXAFY e a—F ¢ U TIBIRENTZ & X DADT328
O nERMEEZ R L E T,

ADC CODE

100...010
100...001
100 e

...000 ——t

)\
—FSR/2 + 1LSB AGND - 1LSB +FSR12 1LSB BIPOLAR RANGES
AGND + 1LSB +FSR-1LSB  UNIPOLAR RANGE

ANALOG INPUT

X27.2 DHEHOIEB (/N1 R—F&H)

04852-021

1111
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AD7328 121F, = fa—J)L « LI AK  U—H LA LIVRAK LUV LIVRAZ ], LUV LUAZ 2D AHD T 1
TITNIRVPAIRHVET, TNHDLVRAZFEZIALFEHL VAZTT,

LPREADT FLREE

AD7328 DU T VERIEIL, SCLK D 16 YA Z /L TR SN TWET, SCLK @ 16 YA 7 /W2 L DfRkEEFIZ DIN 74 > 1
D3y h2Fa—KRLT, TRLVABEESNZLIAFZMD ET, 203y ME, EXALEY M, LI R
HevlLZ MIEY M LYVRFZ 2L R2EY FDLERSNTWHWET, LYRFZ &L 7 k- By FERIT, 448
OB L VAL DWTIUNEBIREINT- 200 £9, EEXIAHREY MI. DINZA V ETLYAZ « L7 b Ey bD
AR T —H2MNT RUABESINTZ VLV VAFICEZAEINDIDENERELET, EXRAAEY MR 1 EE, LUR
HevLZ F By PCT RLABEINZVVAXIZEy RAEEIAENET, EEIAALE Y B 0D E XX, DIN ZA4
VOT—=HIF VLIV AZICEZTAENET A,

RBLURA LY~ EybEEZTAHAEY MOTO—Ta Y

Write | Register Select 1 Register Select 2 Description

0 0 0 Data on the DIN line during this serial transfer is ignored.

1 0 0 This combination selects the control register. The subsequent 12 bits are loaded into the
control register.

1 0 1 This combination selects Range Register 1. The subsequent 8 bits are loaded into Range
Register 1.

1 1 0 This combination selects Range Register 2. The subsequent 8 bits are loaded into Range
Register 2.

1 1 1 This combination selects the sequence register. The subsequent 8 bits are loaded into the
sequence register.
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arvrkaO—jL: LYRAE
Ay ha—L s LUREEF ST, 7T ANF v, TFuZ AR, V77 Ly AEBE. a—F (7, KU
— B REBRLES, av br— - LURZE, HERALHEMO 128 Y F « LYAZTT, DINZA Unbr— RS
NBF—H7R, KOEROADBRBBEIKHIELET, v—F R - LYRZEHHTEHAE, Ly Y LYRAZ Ly —rr
Lz . VVX&%%)]E@{KL?”:&AK\ 5:\__&;’8:\\/ ]\Ij\——-jl/ . VQ}]&L:D"—‘ F‘ﬁ«é%\gﬁ\)&)@ j{jﬁo o }‘ 72—l - 1/?/]
DYy MEREE EUNTRLET(EE Y bONRU—T » TBEAT—H AT 0 TT),

MSB LSB

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Write | Register | Register | ADD2 | ADDI | ADDO | Mode 1 | Mode 0 | PM1 | PMO | Coding | Ref | Seql | Seq2 | Weak/ 0
Select 1 | Select2 Three-State

R9.OvhO—J - L RADEM

Bit Mnemonic Description

12, 11, ADD2, ADDI, These three channel address bits are used to select the analog input channel for the next conversion if the

10 ADDO sequencer is not being used. If the sequencer is being used, the three channel address bits are used to select the
final channel in a consecutive sequence.

9,8 Mode 1, Mode 0 These two mode bits are used to select the configuration of the eight analog input pins, V0 to V7. These
pins are used in conjunction with the channel address bits. On the AD7328, the analog inputs can be configured as
eight single-ended inputs, four fully differential input pairs, four pseudo differential inputs, or seven pseudo
differential inputs (see Table 10).

7,6 PM1, PMO The power management bits are used to select different power mode options on the AD7328 (see Table 11).

5 Coding This bit is used to select the type of output coding the AD7328 uses for the next conversion result. If the
coding = 0, the output coding is twos complement. If the coding = 1, the output coding is straight binary. When
operating in sequence mode, the output coding for each channel is the value written to the coding bit during
the last write to the control register.

4 Ref The reference bit is used to enable or disable the internal reference. If Ref = 0, the external reference is
enabled and used for the next conversion, and the internal reference is disabled. If Ref = 1, the internal ref-
erence is used for the next conversion. When operating in sequence mode, the reference used for each channel
is the value written to the Ref bit during the last write to the control register.

3,2 Seql/Seq2 The Sequence 1 and Sequence 2 bits are used to control the operation of the sequencer (see Table 12).

1 Weak/Three-State | This bit selects the state of the DOUT line at the end of the current serial transfer. If the bit is set to 1, the

DOUT line is weakly driven to Channel Address Bit ADD2 of the following conversion. If this bit is set to 0,
DOUT returns to three-state at the end of the serial transfer (see the Serial Interface section).

SIEHDT Fr Z ASF v o pi, THOERPZEET a7 AT, 4HOPZEEAT, 4HOEOEE AR, £ 8 H
DY TNVER s TFIa T ANE L THRTIZ ENTEET,

F10.7 0T AHEHDZEIR

Mode 1=1,Mode 0 =1 Mode 1=1,Mode 0=0 | Mode 1 =0, Mode 0 =1 Mode 1 =0, Mode 0=0

Channel Address Bits 7 Pseudo Differential I/Ps | 4 Fully Differential I/Ps | 4 Pseudo Differential I/Ps | 8 Single-Ended 1/Ps
ADD2 | ADD1 | ADDO | Vin+ Vin— Vint Vin— Vint Vin— Vint Vin—

0 0 0 V0 VN7 Vo Vil AN Vinl Vo AGND
0 0 1 Vinl VN7 Vin0 Vinl VO Vinl Vinl AGND
0 1 0 VN2 VN7 V2 Vi3 \v Vi3 V2 AGND
0 1 1 Vi3 VN7 Vin2 Vi3 Vin2 Vi3 Vi3 AGND
1 0 0 Vné VN7 Viné VNS Viné VNS Viné AGND
1 0 1 VS VN7 Vind VNS Vind Vs VNS AGND
1 1 0 VN6 VN7 VN6 VN7 VNG V7 VN6 AGND
1 1 1 Temperature indicator Vo VN7 V6 VN7 VN7 AGND
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#1187 — « E— RDER

PM1 | PMO | Description

1 1 Full Shutdown Mode. In this mode, all internal circuitry on the AD7328 is powered down. Information in the control register is
retained when the AD7328 is in full shutdown mode.

1 0 Autoshutdown Mode. The AD7328 enters autoshutdown on the 15™ SCLK rising edge when the control register is updated. All
internal circuitry is powered down in autoshutdown.

0 1 Autostandby Mode. In this mode, all internal circuitry is powered down, excluding the internal reference. The AD7328 enters
autostandby mode on the 15™ SCLK rising edge after the control register is updated.

0 0 Normal Mode. All internal circuitry is powered up at all times.

R12.2—47 U DER

Seql

Seq2

Description

0

0

The channel sequencer is not used. The analog channel, selected by programming the ADD2 to ADDO bits in the control
register, selects the next channel for conversion.

Uses the sequence of channels that were previously programmed in the sequence register for conversion. The AD7328 starts
converting on the lowest channel in the sequence. The channels are converted in ascending order. If uninterrupted, the AD7328
keeps converting the sequence. The range for each channel defaults to the range previously written into the corresponding
range register.

This configuration is used in conjunction with the channel address bits in the control register. This allows continuous conversions on a
consecutive sequence of channels, from Channel 0 through a final channel selected by the channel address bits in the control
register. The range for each channel defaults to the range previously written into the corresponding range register.

The channel sequencer is not used. The analog channel, selected by programming the ADD2 bit to ADDO bit in the control
register, selects the next channel for conversion.
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V=R LYRE

AD7328 DY —/r v A« LU AH L, 8§y hOEZXIALEA LI RAX T, 8HOEKET Il ASF v xit, v—7
VA LU AIRNIZHIET DI E Y hEFoTWET, VT LU RIEDDLF v UV EERT L EEIL, VA - L
VAN THIET DT v s By M1 EFRELET,

MSB LSB
16 15 14 13 12 11 10 9 8 7 6 4 |3 |2 |1
Write Register Select 1 Register Select 2 V0 Vi