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ADC12DS105 Dual 12-Bit, 105 MSPS A/D Converter with Serial LVDS Outputs
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0ooooo
0000 (VoD Vpr)
00000000000 0000

04000 T, 00 850
027v00 3.6V

(bcsooooo) 30/70 %
(bcsSOO00000) 45/55 %

Vem 1.4v0 1.6V
|JAGND O DRGND)| 0 100mV

00000000AGND O DRGND O 0VOV, 00 33VOVpr 00 3.0VO00 0 Vgge 00 1.2VO fe ¢ O 105MHz0 Ve O VoD
C.0 5pF/000 0000 T,0250000000000 0000000000 TynyD TaO Tyax 0000000000000

Uobobmoo T,0 2000000000000 (Note 81 9)

Symbol Parameter Conditions (L‘é?;:i:) Limits (LL::::S)
STATIC CONVERTER CHARACTERISTICS
Resolution with No Missing Codes 12 Bits (min)
. . ) 2 LSB (max
INL Integral Non Linearity +0.5 2 LSB ((min))
DNL  |Differential Non Linearity «03 | 98 LSB (max)
-0.8 LSB (min)
PGE Positive Gain Error 0.15 =1 %FS (max)
NGE Negative Gain Error 0.07 =1 %FS (max)
TC PGE |Positive Gain Error Tempco -40°C £ T, < +85°C ppm/°C
TC NGE |Negative Gain Error Tempco -40°C £ T, = +85°C ppm/°C
Vorr Offset Error 0.03 10.55 %FS (max)
TC Ve | Offset ErrorTempco -40°C S T, < +85°C ppm/°C
Under Range Output Code 0 0
Over Range Output Code 4095 4095
REFERENCE AND ANALOG INPUT CHARACTERISTICS
Vemo Common Mode Output Voltage 1.5 :g \\// ((nr?gl))
Vewm Analog Input Common Mode Voltage 1.5 :g \\// ((nn:;r;))
c V| Input Capacitance (each pin to GND) |V = 1.5 Vdc (CLK LOW) 8.5 pF
N (Note 11) £05V (CLK HIGH) 35 pF
Viaer Internal Reference Voltage 1.18 1;: \\// ((gg())
TC Vger |Internal Reference Voltage Tempco -40°C £ T, £ +85°C 18 ppm/°C
Ve Internal Reference Top 2.0 \
Ven Internal Reference Bottom 1.0 \
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00000000000 (ooo)

00000000AGND O DRGND O 0VOV, 00 33VOVpr 00 3.0VO00 0 Vgge 00 1.2VOfe O 105MHz0 Vey O VoD
C.0 5pF/000 0000 T,02500000000000000000000 TynD TaO Tyax 0000000000000
00000000 T,025000000000000 (Note 809)

. Typical o Units
P: t

Symbol arameter Conditions (Note 10) Limits (Limits)
0.89 V (min)

Internal Reference Acc Vigp-V, 97
rnal nce Accuracy (Vrp-Van) 0.9 106 V (max)
EXT 1.176 V (min)

E I .

Veer xternal Reference Voltage 1.2 1.004 V (max)

gooodboooobobbooond

00000000AGND O DRGND O 0VOV, 00 33VOVpr 00 3.0VO00 0 Ve 00 1.2VO e O 105MHzO Ve O VoD
C.0 5pF/000 0000 T,0250000000000 0000000000 TynyD TaO Tyax 0000000000000
00000000 T,025000000000000 (Note 80 9)

. Typical . L'lni'ts
Symbol Parameter Conditions (Note 10) Limits (Limits)
(Note 2)
DYNAMIC CONVERTER CHARACTERISTICS, A, = -1dBFS
FPBW | Full Power Bandwidth -1 dBFS Input, -3 dB Corner 1.0 GHz
fiy = 10 MHz 71 dBFS
SNR Signal-to-Noise Ratio fiy = 70 MHz 70 dBFS
fy =240 MHz 68.5 67.4 dBFS
fiy =10 MHz 88 dBFS
SFDR | Spurious Free Dynamic Range fiy = 70 MHz 85 dBFS
fiy = 240 MHz 83 76.5 dBFS
fy =10 MHz 11.5 Bits
ENOB | Effective Number of Bits fy =70 MHz 113 Bits
fiy = 240 MHz 11 10.7 Bits
fiy = 10 MHz -86 dBFS
THD Total Harmonic Disortion fiy =70 MHz -85 dBFS
fyy = 240 MHz -80 -74 dBFS
fiy = 10 MHz -90 dBFS
H2 Second Harmonic Distortion fin =70 MHz -88 dBFS
fy =240 MHz -83 -76.5 dBFS
fiy = 10 MHz -88 dBFS
H3 Third Harmonic Distortion fiy =70 MHz -85 dBFS
fiy = 240 MHz -83 -76.5 dBFS
fiy =10 MHz 70.8 dBFS
SINAD | Signal-to-Noise and Distortion Ratio fiy =70 MHz 69.9 dBFS
fy = 240 MHz 68.2 66.5 dBFS
. . . fiy = 19.5 and 20.5 MHz,
IMD Intermo-ulation Distortion N cach -7dBES -82 dBFS

ggoooobogoboogbood

00O0D00000AGND O DRGND O 0VOV, 00 33VOVpr 00 3.0V00 0 Vyge 00 1.2VO ey O 105MHzO Vey O Vepod
C.0 5pF/000 0000 T,0 250000000000 00000000000 TynyD TaO Tyax 0000000000000
00000000 T,025000000000000 (Note 80 9)

Symbol Parameter Conditions (Lz?;a(:) Limits (If::::tss )
DIGITAL INPUT CHARACTERISTICS (CLK, PD_A,PD_B,SCSb,SPI_EN,SCLK,SDI,TEST,WAM,DLC)

Ving) Logical “1” Input Voltage Vp=3.6V 2.0 V (min)
Ving) Logical “0” Input Voltage Vp =3.0V 0.8 V (max)
Iingt). Logical “1” Input Current Vin=3.3V 10 pA
Ino Logical “0” Input Current Vin=0V -10 LA

www.national.com/jpn/
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00000000AGND O DRGND O 0VOV, 00 33VOVpr 00 3.0VO00 0 Vg 00 1.2VO e O 105MHz0 Vey O VoD
C.0 5pF/000 0000 T,02500000000000000000000 TynD TaO Tyax 0000000000000
00000000 T,025000000000000 (Note 809)

Symbol Parameter Conditions (L‘c,)'t)elia(:) Limits (Llfr'::tss )
Cn Digital Input Capacitance 5 pF
DIGITAL OUTPUT CHARACTERISTICS (ORA,ORB,SDO,DLL_Lock)
Voury |Logical “1” Output Voltage loyr = -0.5 mA 1.2 V (min)
Vour |[Logical “0” Output Voltage loyr = 1.6 MA 0.4 V (max)
+ge Output Short Circuit Source Current Vour =0V -10 mA
—lge Output Short Circuit Sink Current Vout = Vor 10 mA
Cout Digital Output Capacitance 5 pF
POWER SUPPLY CHARACTERISTICS
Ia Analog Supply Current Full Operation 240 270 mA (max)
o Digital Output Supply Current Full Operation 70 80 mA
Power Consumption 1000 1130 mW (max)
Power Down Power Consumption Clock disabled 33 mw

ooooooog AcOO

00000000AGNDO DRGND O 0VOV, 00 3.3VOVpg 00 3.0V00 O Vygp 00 12VOfep g O 105MHzO Ve O VenoD
.0 SpF/00000D00 T,0250000000000000000000000 50% 00000000000000000
Tuin 0 TaD Tyax000000000000000000000 T,025000000000000 (Note 80 9)

", Typical e Units
Symb Parameter
y ar Conditions (Note 10) Limits (Limits)
Maximum Clock Frequency :: g&?ll-it:;ew,(\)ﬂg:e 1%55 MHz (max)
Minimum Clock Fraquency :: g?ii::g;’:g:e 5";55 MHz (min)
Single-Lane Mode 7.5
teony Conversion Latency Dual-Lane, Offset Mode 8 Clock Cycles
) Dual-Lane, Word Aligned Mode 9
tao Aperture Delay 0.6 ns
tay Aperture Jitter 0.1 ps rms

OOoOoo0OoboooboboOoooobboboo AcOO

00000000AGNDO DRGND O 0VOV, 00 3.3VOVpr 00 3.0VO0 O Veer OO 1.2VO e O 105MHzOVey O VenoD
Cc. D0 SpF/000 0000 T,0250000000000000000000000 50% 00000000000000000
TanD TaO Tyax 00000000 0000000000000 T,025000000000000 (Note 80 9)

Symb Parameter Conditions (Lﬁ:iaol) Limits (Ig:::tss )
fseLk Serial Clock Frequency focik = fo/10 105 MHz (max)
. . ) 40 % (min)
t Pulse Width - High 9 LK P
PH SCLK Pu idt igl % of SC eriod 60 % (max)
) ) 40 % (min)
t - 0,

PL SCLK Pulse Width - Low % of SCLK Period 60 % (max)
tsu SDI Setup Time 5 ps (min)
ty SD! Hold Time 5 ns (min)
tonz SDO Driven-to-Tri-State Time 40 50 ns (max)
tozn S§DO Tri-State-to-Driven Time 15 20 ns (max)
top SDO Output Delay Time 15 20 ns (max)
tcss SCSb Setup Time 5 10 ns (min)
tesH SCSb Hold Time 5 10 ns {min)
t Inter-Access Ga Minimum time SCSb must be deasserted 3 Cycles of
-AG P between accesses SCLK

9 www.national.com/jpn/
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LvbsoooonO

00000000AGND O DRGND O 0VOV, 00 33VOVpr 00 3.0VO00 0 Vgge 00 1.2VO fe O 105MHz0 Ve O VoD
.0 5pF/000 0000 T,0 250000000000000000000000 50%000000000000000000
TainD TaO Tyax 00000000 0000000000000 T,025000000000000 (Note809)

. Typi i
Symbol Parameter Conditions ypical Limits l:lnl_ts
(Note 10) (Limits)
LVDS DC CHARACTERISTICS
Output Differential Voltage i
Voo SDO 9 R_ = 1000 350 250 mV (min)
(SDO+) - (SDO-) 450 mV (max)
delta . i
Vop Output Differential Voltage Unbalance |R, = 100Q +25 mV (max)
Vos Offset Voltage R, = 100Q 1.25 1.125 V (min)
1.375 V (max}
delta Vg | Offset Voltage Unbalance R_=100Q +25 mV (max)
10S Output Short Circuit Current DO =0V, V=11V, -10 mA (max)
LVDS OUTPUT TIMING AND SWITCHING CHARACTERISTICS
top Output Data Bit Period | Dual-Lane Mode 1.59 ns
Output Data Edge to Output Clock Edge
t : B
HO Hold Time(Note 12) Dual-Lane Mode 750 450 ps
Output Data Edge to Output Clock Edge
1 -
S0 |set-Up Time(Note 12) Dual-Lane Mode 800 500 ps
tep Frame Period Dual-Lane Mode 19.05 ns
pya—
tepe Frame Clock Duty Cycle(Note 12) 50 45 7 (min)
55 % (max)
tors Data Edge to Frame Edge Skew 50% to 50% 15 ps
tonor Output Delay of OR output Frqm rising edge of CLK to ORA/ORB 4 ns
valid
Note1: 00000000 ODOO00DOONOOONODOOOOONODONOONOOONONO00ODOO00O0O000000000000000000000000
ODO000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000
Note 2: dBFSU O 0000000000000 0OO0OODOOOOO0DOOOOOODOOO
Note 3: D0UDDDUDODOODOOOO GNDO AGNDO DRGNDO ovO 000000000000
Note4: 0000O0D0OOONOD (Vi DOODOOOODOOOOO (Vw0 AGNDOOD VO V0)OOOOODOOO0O00+ 5mA0000000000
000000+ somA0 000000000000 O00000000000000+ 5SmAQ I0mADDOCOOCOO00000O0DODOOCO
Note5: 00000000 (T 0000000000 €,,)0000000 (T,)00000000Pp e 0 (Tyma D Ta)B 4, 0000000000
00000000000000000000000000000000000000000000000 (00000000000000000000
000000000000 0000000000000000000)0000000000000000000000000000
Note 6: D0D0I0000O0O0ONONOONOOOODI00pF 000000000000 1L5QO000000000000000 000000000 220pF 00
0000000000 QO000000000000000
Note 7: D0ODODCDODCDOOOOOOOOOOOOOOOOOOCOOOODOOOOOODOOOODDOOOOOO
Note 8: DOUDDOOODDOOODNOOO 1000000000000000000000 Note4000000000000000000O0 V,00000
000 GNDOODOO0D0000000000000000000000000000000000000000000000 2.6V00000 GNDO
000000ADOOOCOO0OOOO00O
VA
e} .
To Internal Circuitry
AGND
Note 9: 2v,,00000000000000 120000 LSBO 48uv OO0
Note 10: 00000 ODOOT,0 2500000000000000000000000000000000000000000000000000000000
0ooooooooooooo
Note 11: 00000000000 /00000000000DO0D /00000000000000000O0O
Note 12: 00 OO00O0DCO00O0COOOOO0OOOOOOOOOOOOOO0O0OODOOOOOO
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000000 (CROSSTALK) DO O 1 0000000DOOO0O0OO
ooooobboooooooboooo

000000 (DIFFERENTIAL NON-LINEARITY: DNL)O O
oooooooooooiLssgbooooooooooooooo

0O 000 (EFFECTIVE NUMBER OF BITS: ENOB) OO O
O/ (000o0oo0)ooo sSINADOOOOO0000OENOB
0 (SINADO 1.76)/6.020000 0000000000000
oooAampoooooooboooooooboooboooooooo

000000000 (FULL POWER BANDWIDTH) D OO0
ooooooooooooobooooooooboobooooo
oooooooooobo3dssO0O000O00Oooooog

00000 (GAINERROR) OO O OOOOOOOOOOO
gooooobooboboooooooooooa

goobooooooooboooboboobobobbobo

ooboboboooooobooooOooboobooobooooo
oooo
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omoooooooooobbooooooboboooooo
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AbObobbooodooz2ob00bcooboobooooooo
gbooooooooooooboommboooooooboooooo
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LSB (LEAST SIGNIFICANT BIT) 0 0 0ODO00 0 000
0000000000000000000MO0000000 Vig/
2" 000000000 "' 000000000000 " O
ADCOODO (0M)000o

GND

LvDS 0 0O OO0 (LVvDS DIFFERENTIAL OUTPUT
VOLTAGE: Vpop) 0000000000000 O00DO0O0O
oooooo(vpbooovph)H)ooooooo

000000000 (MISSING CODES) D0 A/DOI00DO0OO
0o0ooooooboobOoOADCI2DS105 0 0000004
gooooooooooooooo

MSB (MOST SIGNIFICANT BIT) 0 000000 0oooo
gboobooobobobooobooboboooMse 0000
oooooo 20000000

0000000000 (NEGATIVE FULL SCALE ERROR)
omooooooooooooo@mooooooono.sLsSB)
goooooooooo

000000 (OFFSET ERROR)ID OO0 2047 0O 2048
gooobooooboboooooobo200000000

[(Vino) B (Vinp)100DO

000000 (OUTPUT DELAY) 0000000 O0O0OO0O0OO
ooooooooobobooboooooooboobooooooo
ooooogoo

00000000000 (PIPELINE DELAY : LATENCY) O O
000000000000 (CONVERSION LATENCY)OO OO
oooo

0000000000 (POSITIVE FULL SCALE ERROR)O O
oooobboobooooooooooobood 1.5LsB)d
ooobooooooooo

000000000 (POWER SUPPLY REJECTION
RATIO : PSRR) U 000000000 ADCOODOOOODO
ooooooooobooooPpSRROOOO DCOOOOOO
oooo Abooboooboooooooboooooboboon
bpcOoOOoOonooooooA/mDbooooboboboobooooo
oobooodBOODOOOOOO

00 /0000 (SIGNAL TO NOISE RATIO: SNR) 0 0000
ooo0o1200000000000000DCOOOOOO
o000o0oooobomoooooooobooooooooon
ooooooodOOOOoOoOod

00 /(000000 ) O (SIGNAL TO NOISE PLUS
DISTORTION RATIO: S/(N 0 D)0 SINAD) O 00000
000 120000000000000000DCOO00O0O0
0000000000000 0000000000000
000000000000000

00000000000000000000 (SPURIOUS FREE
DYNAMIC RANGE : SFDR) 0D 000000000000
oooooooooooboobooobods OOOOOOOOO0OOO
goboooooooooooboobooooobooooobooo
ooobooooOooboooobooooOobobobonobOon

000000 (TOTAL HARMONIC DISTORTION: THD) O O
oobotebbboobobOOOObOOUOOOOOOOOOO
ooooob ms O )OOOOdBOOOOOOOOOOO
OO0 THDOOOO00000O

2+ .+ f,2
THD = 20 x log 4/ 2 7

000000 (00)DODODODO RMSO H)OL OO f
cooooOooooooooooboboooooooennOoOon
oooooooooo

0000000 (SECOND HARMONIC DISTORTION (2ND
HARM)) OO OOOOOOO0O0O0O0OO0O0O000 RMS 0000
oooobooooboooodOOOOOooOon

OO0oo0o0o0 (THIRD HARMONIC DISTORTION (3RD
HARM))OOOOOOOOOOOOOO0OO000 RMS O0O0OO
ooooooooboooobodBOOOODODOODO
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uooodd

VINB

CLK

OUTCLK

FRAME

SD1_A,
SD1_B

ORA,
ORB

A
\
4
Y

OUTCLK

SData Xx Valid Data XX Valid Data XX Valid Data XX

Serial Output Data Timing
FIGURE 1.

HO_ |

Sample

tsampLE = oLk

tsp

Y

top = tsamPLE/12

WARNAAA RN

trp = tsAMPLE

Y

A

ce-- . glEiEiRiginigigERiEBlE rreeeeee e Bl
Sample N-1 Sample N Sample N+1

X Sample N X Sample N+1 X

FIGURE 2. Serial Output Data Format in Single-Lane Mode
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000000 (ooo)

Sample N+1

Sample
VINA K i
l :
i !
| ! !
1 1
| ’ |
: 1 :
VINB | |
1 1
i E :
| tsampLE = 1ffcLk ! i
a ; :
i ! i
CLK
I tsD
L
| | top = tsAMPLE/6
i ! i i
I 1 1
1
e Ty T el ol €17 80 1 614
\ BB 4 4 \ 4
|
: 1
1 1
i tFp = 2 X tsAMPLE :
FRAME
1 1
OFFSET MODE : | i top i ]
! 1 ) ! 1
Sample N-2 | e Sample N
SD1_A,
SD1 B D1 DO | D11 i D10 : D9 D8 D7 D6 D5 D4 D3 D2 D1 DO | D11:D10: D9
Sample N-1 ' Sample N+1
SDO_A,
SDO B D7 D6 D5 D4 D3 D2 D1 DO | D11 | D10} D9 D8 D7 D6 D5 D4 D3
! ! |
1 1 )
ORA ! ! )
ORB X Sample N X Sample N+1 x
: | ;
l : H
WORD-ALIGNED MODE : | i ;
i ! ! Sample
Sample N-2 i Sample N N+2
SD1_A,
SD1 B D1 { DO |D11iD10i D9 i D8 i D7 { D6 | D5 | D4 | D3 i D2 ¢ D1 { DO | D11 i D10} D9
! ! Sample
Sample N-1 Sample N+1 H N+3
SSI?:)OO_'?B D1 DO J D11 i D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO | D11 : D10 D9
- 1 1
1 1}
i ! !
| : H
ORA ! I v
! Sample N +
ORB X p X Sample N+1 x
1
FIGURE 3. Serial Output Data Format in Dual-Lane Mode
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E .
! b
t ”
: e
: e POSITIVE
MID-SCALE : PR FULL-SCALE
POINT ; R TRANSITION
H P
Pt (Ves+)
-7
OFFSET
ERROR

Vin+) > (Vy-)

oooOono
Output Code
A
1111,1111,1111 (4085) —
1111,1111,1110 (4094) —]
1000,0000,0000 (2048) —J------=----------------
NEGATIVE
FULL-SCALE
TRANSITION
(VFS_)
”
-
P ”
0000,0000,0010 (2) 2
0000,0000,0001 (1) — =
0000,0000,0000 (0)
=1 Veer

+17 Veer

Analog Input Voltage (Vjy+) = (V=)

FIGURE 4. Transfer Characteristic
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0 0000000AGND O DRGND O 0VOV, 0 3.3VOVpg 00 3.0VO0 O Vg 00 1.2VOfex O 105MHz050% 0000000

00000DCS 00000000 Vey O Vemod Ta0 2500

DNL
1.0
0.5
o
[}
=
=
P4
(=)
-0.5
-1.0
0 1024 2048 3072 4096

CODE

INL (LSB)

INL

S01Sdcioav

0.5

b
[}

-1.0
0

1024 2048
CODE

3072 4096
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SNR, SINAD, SFDR vs. Vp

100 ,
F =240 MHz
n
[T
g 90
x SFDR
I—
5 80
<
Z
@ SNR
£ 70
@ SINAD
60
27 3.0 33 36
Vpa (V)

SNR, SINAD, SFDR vs. Clock Duty Cycle

CLOCK DUTY CYCLE (%)

100
e
g 90 SFDR
x —
[V
w
~ 80
<
Z
7] SNR
14
z 70 SINAD

80

40 45 50 55 80

SNR, SINAD, SFDR vs. Clock Duty Cycle, DCS

Enabled

100
n
[T
S 90
o SFDR
[
[V
w
~ 80
<
e
@ SNR
-
z 70 SINAD

80

30 40 50 80

CLOCK DUTY CYCLE (%)

70

00000000AGND O DRGND 0 0VOV 4 0 3.3VOVpgr 00 3.0V00 0 Vege 00 1.2V0fe ¢ O 105MHz050% 0000000
00000DCS 00000000 Vey D VemoD fiD 10MHzO T, 0 2500

Distortion vs. Vp

Fin =240 MHz
e THD
S 80—
(Z) /—
= 3RD HARM
% [ —— M—————
b 90  ——
= 2ND HARM
-100
2.7 3.0 33 36
Vo (V)
Distortion vs. Clock Duty Cycle
-70
)
[T
3 80
pa
(,—3 THD
= | 2ND .HARM/
o 90 .
2 /&
[~~—"1 3RD HARM
-100 I

40 45 50 55 60
CLOCK DUTY CYCLE (%)

Distortion vs. Clock Duty Cycle, DCS Enabled

-70

@
L
%, -80
)
E THD
(e} 2ND HARM
'—
0 90 ===
0 3RD HARM

-100

30 40 50 60 70

CLOCK DUTY CYCLE (%)
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O0000000 (ooo)

00000000AGND O DRGND 0 0VOV 4 0 3.3VOVpg 00 3.0V00 O Vege 00 1.2V0fe ¢ O 105MHz050% 0000000
00000DCS 00000000 Vey D VemoD fiD 10MHzO T, 0 2500

S01Sdcioav

Spectral Response @ 10 MHz Input Spectral Response @ 70 MHz Input
0 0
-20 -20
40 -40
w w
L L
g -60 o -60
-80 -80
-100 | | -100
-120 -120
0.0 17.5 35.0 52.5 0.0 17.5 35.0 52.5
FREQUENCY (MHz) FREQUENCY (MHz)
Spectral Response @ 240 MHz Input IMD, fiy1 = 20 MHz, fj2 = 21 MHz
0 0
-20 -20
-40 -40
w w
L L
S -60 S -60
-80 -80
-100 -100
-120 -120
0.0 17.5 35.0 52.5 0.0 17.5 35.0 52.5
FREQUENCY (MHz) FREQUENCY (MHz)
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goon

ADCI12DS105 000 33viO00000000ooooogaoo
gobooboobobooobooooooooboo /0o00ood
goooooooobooooob romoboooooog
oooooobooooboOoobbooooobbobooo2vo
oooooooo r2viooobobbboooooooo oooog
gobbooooboooooooobboooooboboobooooo
gbooboooboooboboooobobooooboobooooooO
004000000000 oF/bCs (bb 1vooooooooo
oooooooooooboooooooobo 20000000
goooooooo

oooobobooonb b

1.00000
ADCI2DS10500000000000000000000

27V 0 Vo O 3.6V

27V 0 Vpr O Vu

25MHz O e O 105MHz

1.2v 0 0000000

VeerD 12V (0 0000000 )

Vem D 1.5V (Vemo OO

20000000
210000

2110000000000

ADCI2DS105002000000000000000 1000
00000000000000000 V00 V000000
0000000000 0000 V0000000000000

Vv (Vind)H 0O (VinO)

Figure 5 0000000000000000000000000
00000000000 (Veyw D 1.5V000000000000
000000000 Vey 0000 Vewo (00 70900000
000000000000000000000000000000
O0000000000000000000 26vV0000000
00000000000000000000000000000
000000 1VODOOODOO 180°0 0 00000000Vey
0000000000000000000000000000000
00000000000 1VOOOOO0000000000 1vo
00000 0000000000000000

(b) Single-Ended Input

FIGURE 5. Expected Input Signal Range

0000000000000000000000000000
0 (00 :LSB)O

Eps 0 4096 (10 sin (90°0) dev))

"dev'O0O OO0 BoOOOOOOOOOOOOOOO 200
oooooooooo (Figuwre6O0 0 H)OOOOOOODOO
01000000000 o0ooooo(0bbo00oooboo
oooo wsecoobooooohooobooboooboooooo
ooooooooobooooooooooobooooooooo
ooooooo

Angular Error

FIGURE 6. Angular Errors Between the Two Input Signals
Will Reduce the Output Level or Cause Distortion

00000D000000000000000000000000
1000 0000000000 00000000000000000
0000000000000000000000000 (000
0000 )o

Table 1 0 JADCI12DS105 00000 0000000000OCO
oo
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0000000000 (ooo)

TABLE 1. Input to Output Relationship
Vine Vin- Binary Output 2’s Complement Output
Vem = Vaee/2 Ve + VRee/2 0000 0000 0000 1000 0000 0000 Negative Full-Scale
Vou ~ Veee/4 Vem + Vaee/d 0100 0000 0000 1100 0000 0000
Vem Veu 1000 0000 0000 0000 0000 0000 Mid-Scale
Veu + Vaee/d Veom - Veee4 1100 0000 0000 0100 0000 0000
Vem + VRer/2 Vew = VRee2 1111 1111 1111 0111 1111 1111 Positive Full-Scale

212000000000

ADCI2DS10500 vy vyooooooooooooood
goooooobbboobooboooooobooooobooboo

v
2o “F ADT1 1WT

Figure 700 Figure 0 DOOOOOOOOOOO0OOOOOOO
gooo0o0D00000O0Figure7000000 70MHzO00O00O
uobdoobobboooboOdFigure 80000 70MHz U
ooooooooOoooobooooooo

20Q

01p,F

01pF

ADC

18 pF Input

AAA

FIGURE 7. Low Input Frequency Transformer Drive Circuit

FIGURE 8. High Input Frequency Transformer Drive Circuit
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0000000 RFOODOOOO0O0OO0OOO0O0O0O0O0000CO000
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ooooooooobbooobobooooooon High 00000
gooooApboboooobcooooobbooobbboooa
oooooooboooooooooo

2130000000000
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Ooooo0 vewe (OO 7090000000000
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ADCI2DS105 00 12v 0000000 0000OO0O0O00O00
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gobooooobooobol2v ODooooooobboooboooodg
000000 VgggOODOOOOOOOOOOOOOOOO
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01 uF E7Ce-1.13 | :,[ 1000
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= 0.1pF Input

< 1000
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— Vemo
0.14F £

goooooo ouFObOooooboooboooogooooo
ooooooooo

goooboooooooboboboo THbOO 0000 00000
gogobooboboobooboobooobooobooobooog b
ooobbocooooooooooooOOoboOoOooooooooo
oooooooobooooooooooooooooooood
oooo

0000000000000 00000000 (Vrpd Vemod Ve
00000000000000000 ESL(00 00000000
0)0 WwFOOOOOO0 AGNDOOO00000000 0000
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000000000000 00000000000000000
0000000VemoDOOD000D000 1.5V00000000
001mA DD0DO0000000000 00000000000
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0000000000 (ooo)

oooooooobooboooooooboboooooboo
goboboooooooooooooobbooooooboob o
gooooooveyohooooooobooooooo o
oooooooooooobooo

0000000000000000000000000000
Vemo D 1.5V
VgpO 2.0V
Ve O 1.0V

2.3 OF/DCS OO

gooobobboboooboooboobobobooomooo
O4000000000000O0ODOOOODOOOODOOOOO
ooooooooOboOo0ooOOmboOoomuoan 30%0 70%
oooobooooooooooooooobodooboooooo
gob00oooobOoOobobbooF/DbCsd Vyouooo
ooobooobooOb 200000000000C0OOOOOO
gboobobooooooo0ooOoododOoF/DCSO AGND
goboboooobobbobmoooomooobbobooo
gboobooboobbooboooobooooboooobooboog
00 oFDbcsO 2B3)*vy,uoboooooooooooomo 2
goobobooooobooooooobooobobcoooooo
000000 0oF/DesO (13)*v, 00O 000 oooooooo
oottt o oo oo oo
ooooooooooobooooboboboooobbbooooo
ooobooooobboboooooooooboooooogooo
goooobooooooboboooooooooooobooO
pgboobooobooooboooo

Note: JO O OO SPI_EN O High 000000 O000O0OOOOO
gooooooodooooooo

3.o0gooooo

Uooo cMOS 00 0O 00 0OCLKOPD_AUOPD_B[Reset DLLU
DLCO TESTO WAMUO SPI_ENO SCSbO SCLKO SDIO O OO
oood

31000000

CLK OD00obogboobobooobooo oogooobooo
gooooobooboobooooobooobooobooobd
gooooooobbbobooo oo oooooboooooo
ooooooooboooooooooooboooooooboo
gobobooooobbooboobooboobobobbbbooooo
ggbobooooboooboobobooooboooboobooao
gbobobooooooooooOoooobobooooobooo
oooooo

ooobobbooooboooOooooboboooooooo ek O
obooooooooooooboboooooboooboOoooon
gooooooboooooooooOoOoboobooooboboooo
oooooooooobbbbbbooooooobooooooo
goooooo

gooobobobboooooboobbobooobobooooooboo
gbobobooobbboooboboobbooobooooooooa
ooooboooooooooobobo oooooooobooon
boboboobogooo AN-90sOb oooooooo

A/DbO0000000000C0O0OOCOOODOOOOCOOOOO
oooooboooobobooobooooooooooooo
000000 ooobobbooooooobbobooboooo
oobooboooooobooboooooobo rReOoOOooo
00000boo Acoobooooooooo

4X’(PDXL
z

(o}

000 tp 00000000000000000"L" 00000
z, 000000000000000000000000000
ADCO000000000000 00000 00000000000
0000000000000000 tpp 000000FR4 00
000000000 150ps/inch (60ps/em) 000 "L" 00 OO
tp 0000000000000 (m000000 )0

obboooooobbooobooo A/poooooocoooo
oooobobooboboooooooobooooboboboobOoo
OOoO0oooOoADcCI2DS105000000000000000000
ooooooooo

C =

3.2000000 (PD_AC PD_B)

gooooooooooooob pD_ A0OO PD_BOOO HighO
0o000000ADCI2DS105 00 0000000000000
gogobbobobooooobobboboobboboboooo
ubooboooobooooobbobobboobobob oooog
obooobobooooooooooooooobb

"Power Down Mode Exit Cycle" O 0 0000000000000
000000 (VreO VemoO Vry) DO OOOOOOOOOOO
00ooob0oooobooobooboob0nb0ooooon
Oo0oooooooooooooooooooooooooo
o0oo00o0oooooooooo00o0oo0ob0ooooooo
000000000000000D00000000SNROSINADO
ENOBO OOOOOOODO

Note: 1O 0O OO SPI_ EN O High 000000 00000000
ooooooooooooooo

3.3 Reset_DLL

ooboboooooooo LewhOoOooOoooooooooo
obooobobooobbbbooooobooboboooooboo
ooooooo ws 00 High OOOOO0OOOOO0O0ODLL OO
OOOo000000000Reset DLLOOOOOOOOODLL O
ooooooooobo wsOO0Oogd

3.4DLC

00000000000 000000000000000 100
000000000000000000000000 (SD1_x)00
0000000000000 0000000000000000
00000000000 (S0 x 000 SDI x) 00000000
000000000 00000000000000000 00000
oo

Note: 1O 0O OO SPI_EN O High O SPIOO0OOOOOOOOO
goboooobooooo

3.5 TEST

ooo00O0HighOOOOM OOOOMDOOO00 (101001100011
MSB - LSBOUOO yOOoooooooooooboooooo
oobooboobddLowOOOOOADCOOOOOOOOOO
booooooooooboboboobooobobobboboooo
goooooboooooboooo

Note: DO O OO SPI_EN O High O SPI0OO000OOOOOOO
gobooooboooo
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3.6 WAM

goooooo oboboooboooooooobobobooaon
obooobooobooooobbooboboooooooobo o
goooooo 1 0o0oboobooooboooobocooboooo
goboooobbboobbboobooboobboob o O
gobobooobobood

Note: U0 O OO SPI_EN O High O SPIOO000OO00OO0OOO0O
goboooboooo

3.7 SPLLEN

oooon High OOOO seroOoboboobooooboooood
goobooooO0obOoooOoooo (oF/best Pb_AOPD BO
DLCOWAMOTEST) U0OOO0O00CO0O0O0O00 Low OOOOO
SPI DOOOOOOO00DOOOOODOOOOODOOO0oOoODoooO
ooooooog

3.8 SCSbO SDIC SCLK
goooooooseibobooooooooboobooooboo
gsoboboooooobood

40000000

0000000006 00 LVDS 0000 (SDO_ADSDI_AD
SD0_BOSDI_BOOUTCLKOFRAME)J OO0 CMOS O 0 O
0 ORAL ORBLO DLL_Lock( SDO 0 0000 O

41LvDSO0O

goobobobobooobboooooooobooboobooo
gooooobobobobomob 20000000000000 0O
obooooooboboobobooooooO (Figure 200 0 )OD0OO
oobboooooooooo10mooobcoooooooooo
oobooooooooom (Figuwre 3 00 ) 0D0O0000O0OOOO
oooooo 2000ooboooobobobbobob oo 20
01000000000 00000o000 (boboo esMSps
g0 )oobobobbboooboooobooooboboboob o
bboboooooooobbbbooobbobooboooob o
obOoOoooopprOOOOOOOOOOOOOOOOOOOO00
oooooooooooooooobooooooooooddor
gboooboobooooooooobooooo
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gobo cMoSO ODOO0OO0O0O00boOooOO00OO Highd
00 LowOOOOOOOOODOOD HighOOOOO O

4.3 DLL_Lock

00 DLL 000 CLK O000oooouobooooooooon
High 00000 OO0 CLK OOO0OO0O0000000 DLL O
ooooooooobo0ooobooobobbbboDbDO LowOO
U000 Reset DLL (2800 ) OOOoooooooO cLkdd
gooo pLLO0ooboooooo

4.4 SDO

goooooseibooogoooooobobobooooooo s.o
oooooooooo

+3.3V 130
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3
N
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Ve oauF 20 sD1_A+ |22
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FIGURE 9. Application Circuit
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COMMAND FIELD

>

DATA FIELD

A

J'y

cC7 C6 C5 C4 C3 C2 C1 CO D7 D6 D5 D4 D3 D2 D1 DO
(MSB) (LSB)
SDI XXXRNVb 0 0 0 A3 A2 A1 A0 Write DATA XXXXXXX
Reserved (3-bits} Address (4-bits)
D7 D6 D5 D4 D3 D2 D1 DO
(MSB) (LSB)
Hi-Z
SDO) "eecccesssesess s s e s e e s e e m . - .( Read DATA ). ————
Data (8-bits) H

A

SCLK: 00000 (SbnpO00000oooooooooopoono
ooooooo¢spoyboooooooobooooooooo
oooooooobooooooooooooboobooooboooooo
gbooobooboooboobbooobooooboboobooooo
goooooobb LowdOOoooooooobooooo

SCSb: 0000000000000 0DO 0000000000

SDATA OO0 0OO0OOO0O00ODOCOOO00OOO0OO000 16 0O
oooooobobooobbbdooooboooOoood sesy O
le000000000000000000000bOODOBO00oO0O0O
gbbooooooobooooboboooooboooobooooao
gobbooboobobobboobobobooboob o ooo oo
ooooooooooooobooooobooooooboooooo
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oo

SDI: 00000000 SCLK 0 0000000 /00000
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goboooboooooooobobobbooooooo b booo

' i
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|

FIGURE 10. Serial Interface Protocol
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gooooooooooboobooooooo
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