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- Typical . Units
Symbol Parameter Conditions
(Note 10)| Limits (Limits)
STATIC CONVERTER CHARACTERISTICS
Resolution with No Missing Codes 14 Bits (min)
INL Integral Non Linearity +1.5 LSB (max)
LSB (min)
DNL Differential Non Linearity +0.5 LSB (max)
LSB (min}
Under Range Output Code 0 0
Over Range Output Code 16383 | 16383
REFERENCE AND ANALOG INPUT CHARACTERISTICS
Vemo Common Mode Output Voltage 1.5 1.45 V (min)
1.55 V (max)
Vewm Analog Input Common Mode Voltage 1.5 1.4 v (min)
1.6 V (max)
c V| Input Capacitance (each pin to Viy=1.5Vde (CLK LOW) 8.5 pF
(N GND) (Note 11) £0.5V (CLK HIGH) 35 pF
1.176 V (min)
\ External Reference Voltage 1.2
REF 9 O | 1204 V (max)
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ADC14DSo80 I 0000 00000000000

00000000AGND O DRGND O 0VO Vo O Vpg 00 3.0V0 0 0 Ver 00 1.2V0 ey ¢ O 80MHzO Vey 0 Venod € O
SpF/0000000 T,0 25000000000000000000000 Ty O Ta0 Tyax 00 00000000000000
00000 T,0 2500000000000 0 (Note 80 9)

- Typical | . . l!ni_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 74.2 dBFS
SNR Signal-to-Noise Ratio fiy =70 MHz 72 dBFS
fiy =170 MHz 7 dBFS
fiy =10 MHz 90 dBFS
SFDR | Spurious Free Dynamic Range fiy =70 MHz 88 dBFS
fiy = 170 MHz 80 dBFS
fiy =10 MHz 12 Bits
ENOB |Effective Number of Bits fy =70 MHz 11.6 Bits
fiy =170 MHz 11.6 Bits
fiy =10 MHz -88 dBFS
THD Total Harmonic Disortion fiy = 70 MHz -85 dBFS
fiy = 170 MHz -80 dBFS
fiy = 10 MHz -100 dBFS
H2 Second Harmonic Distortion fiy =70 MHz -95 dBFS
fiy = 170 MHz -85 dBFS
fiy =10 MHz -90 dBFS
H3 Third Harmonic Distortion fiy =70 MHz -88 dBFS
’ fy = 170 MHz -83 dBFS
fiy =10 MHz 74 dBFS
SINAD |Signal-to-Noise and Distortion Ratio fy =70 MHz 71.8 dBFS
fiy =170 MHz 71.4 dBFS

www.national.com/jpn/




ADC14DSosoC 0000 00O0O0DOOOO

00000000AGND O DRGND O 0VO Vo O Vpg 00 3.0V0 0 0 Ver 00 1.2V0 ey ¢ O 80MHzO Vey 0 Venod € O
SpF/0000000 T,0 25000000000000000000000 Ty O Ta0 Tyax 00 00000000000000

Ubmoo T,0 2000000000000 (Note 819)

Symbol Parameter Conditions (L‘é:’;a(;) Limits (3:::; )
DIGITAL INPUT CHARACTERISTICS (CLK, PD_A,PD_B,SCSb,SPI_EN,SCLK,SDI,TEST,WAM,DLC)
Vingy Logical “1” Input Voltage V,=3.6V 2.0 V (min)
Vingy | Logical *0” Input Voltage V,=3.0V 0.8 V (max)
lingy Logical “1” Input Current Viy=3.3V 10 pA
lingoy Logical “0” Input Current Vin=0V -10 LA
Ci Digital Input Capacitance 5 pF
DIGITAL OUTPUT CHARACTERISTICS (ORA,ORB,SDO)
Voury |Logical *1” Output Voltage loyr=-05mA, V=27V 1.2 V (min)
Vour, |Logical “0” Output Voltage loyt = 1.6 MA, Vpp =2.7V 0.4 V (max)
+lso Output Short Circuit Source Current Vour =0V -10 mA
-lsc Output Short Circuit Sink Current Vour = Vor 10 mA
Cout Digital Output Capacitance 5 pF
POWER SUPPLY CHARACTERISTICS
Ia Analog Supply Current Full Operation 200 mA (max)
lor Digital Output Supply Current Full Operation 56 mA
Power Consumption 845 mW (max)
Power Down Power Consumption 30 mw

ADC14DSo08000000 ACO O

00000O000AGND O DRGND O 0VO VO Vpg 00 3.0V0 00 Vyge 00 1.2V0 fop O 80MHz0 Vey O VepmoD Cp O
SpF/000 0000 T,0 250000000000000000000 50000000000000000000 Ty D Ta O

Twax DO O0O0OO00O0O0O0000D00D00000O0 T,025000000000000 (Note819)

- Typical - Units
b P ter
Sym aramete| Conditions (Note 10) Limits (Limits)
Maximum Clock Frequency :: g:ﬁi:::iﬂtﬂg:e :g MHz (max)
Minimum Clock Frequency :: gﬁ:lit::;’rg:e 5255 MHz (min)
Single-Lane Mode 7.5
tcony Conversion Latency Dual-Lane, Offset Mode 8 Clock Cycles
Dual-Lane, Word Aligned Mode 9
tao Aperture Delay 0.6 ns
tas Aperture Jitter 0.1 ps rms
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ADC14DSo080LVDS 0 O O OO

00000000AGND O DRGND O 0VO Vo O Vpg 00 3.0V0 0 0 Ver 00 1.2V0 ey ¢ O 80MHzO Vey 0 Venod € O
SpF/000 0000 T,0 250000000000000000000 50000000000000000000 Ty D Ta O
Tmax 00000000 0000000000000 T,0 2500000000000 0 (Note 809)

. Typical . Units
Symbol Parameter Conditions (Note 10) Limits (Limits)
LVDS DC CHARACTERISTICS
Output Differential Voltage 250 mV (min)
V =
oD (SDO+) - (SDO-) A= 1000 350 450 mV (max)
delta
v Output Differential Voltage Unbalance [R_= 100Q +25 mV (max)
oD
1.125 V (min)
V Offset Vi = 2
os set Voltage R, =100Q 1.25 1.375 V (max)
delta V5 | Offset Voltage Unbalance R, =100Q +25 mV (max)
108 Output Short Circuit Current DO =0V, V=11V, -10 mA (max)
LVDS OUTPUT TIMING AND SWITCHING CHARACTERISTICS
. . Single-Lane Mode 0.89
t ]
bP Output Data Bit Period Dual-Lane Mode 1.79 ns
t Output Data Edge to Output Clock Edge | Single-Lane Mode 245
HO Hold Time (Note 12) Dual-Lane Mode 690 ps
\ Output Data Edge to Output Clock Edge | Single-Lane Mode 245 s
U0 |Set.Up Time (Note 12) Dual-Lane Mode 690 P
. Single-Lane Mode 125
1
FP Frame Period Dual-Lane Mode 25 ns
45 % (min)
tepe Frame Clock Duty Cycle (Note 12) 50 55 % (max)
tors Data Edge to Frame Edge Skew 50% to 50% TBD ps (max)
ty, te LVDS Rise/Fall Time C_=5pF to GND, R ;1=100Q TBD ps (max)
tobor Output Delay of OR output \Ij:;;n rising edge of CLKL to ORA/ORB 4 ns
oo Serializer DLL Lock Time TBD us
tsp Serializer Delay R, =100Q TBD ns

ADC14DS08000 0000000000 0DDOOOOOO ACODO

00000000AGND O DRGND O 0VO VO Vpr 00 3.3VO0 00 Vgee 00 1.2V0 fey g O 105MHz0 Ve O VepoD Cp O
SpF/000 0000 T,0250000000000000000000 50000000000000000000 Ty D TaO
Tmax 00000000 0000000000000 T,0 2500000000000 0 (Note 809)

Symb Parameter Conditions (L?t)eiia(:) Limits (t:::; )
fsck Serial Clock Frequency fsck = fok/10 13.125 MHz (max)
toy SCLK Pulse Width - High 4fg 40 ;/e r‘i’gds(cn';i':)
1, SCLK Pulse Width - Low 40 ;/; r(i)gds(cnl;i:)
tsu SDI Setup Time ns (min)
t SDI Hold Time ns (min)
tonz SDO Driven-to-Tri-State Time ns (max)
tozn SDO Tri-State-to-Driven Time ns (max)
top SDO Output Delay Time ns (max)
tess SCS8b Setup Time 5 ns (min)
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SpF/000 0000 T,0 250000000000000000000 500000000000000000000 Ty D TaO
Tmax 00000000 0000000000000 T,0 2500000000000 0 (Note 809)

- Typical - Units
Symb Parameter Conditions Limits L
4 (Note 10) (Limits)
tesH SCSb Hold Time 5 ns (min)
e Inter-Access Gap Minimum time SCSb must be deasserted 3 Cycles of
between accesses SCLK
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To Internal Circuitry
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oad

000000000 (FULL POWER BANDWIDTH) O OO0
oooooooooooobcooboOooooooobocOooo
ooooooooooosdBOObOOOObOODOOOOOOn
goooooooo

00000 (GAINERROR) DO OO OOOOOOOODOOO
ooooobobbooooooooobbooo

gbboooooooobbooooooooboboooo
ooboobooooooooooOoobobobooobooooa
oooo
ooooooooooboooooooooooomoon
ooobboooobomooooooooboooon

OO00O00O0O (INTEGRAL NON LINEARITY: INL) OO OO
ooonmoooooooooobobooooooobooooboon
goocooobooooboooooobboobobooooooo
ooooad

00000 (INTERMODULATION DISTORTION: IMD) O O
ADO0O0OO00O00O020D000000000000000O
ooooooooobooooooooobooooooooon
ooobobobooobobooooooboOoOoOoboOooOoOObOon
ooobooommbOOoO dBFSOOO00000

LSB (LEAST SIGNIFICANT BIT) 0 0 000000 000
0000000000000000000M0000000 Vg
2" 000000000 "Vgg" 000000000000 " O
ADCOODO (0M)00o

LVDS 0O OO OO (LVDS DIFFERENTIAL OUTPUT
VOLTAGE: Vop) 0000000000000 00000000
000000 (Vp0O0O0O0OV,0)0000000

Vool
v oD

Vop =1Vp* -Vl

LvDS 00000000 (Vo) DO DO 000000000
oooo

000000000 (MISSING CODES) D0 A/DOIO0DO0ODO
0000000000000 0ADC14DS080/105 0 00000
gooooooooooooooooo

MSB (MOST SIGNIFICANT BIT) D 00000000000
oooboooboobooboobooobobom@ooo MsB OO0OO
ooooooiz20000000

0000000000 (NEGATIVE FULL SCALE ERROR)
gmooobobobooobooboo@mobobbobooOgo.sLsB)
gobooooooood

000 oo (OFFSET ERROR)O OOONO 8191 00 8192
gooobooobobobooboooboob200000000
[(Ving) DO (Vinp)1OOD

000000 (OUTPUT DELAY) D ODOOOOOOCOOOOO
gooooooooooooobboboboobooooooboo
goooood

00000000000 (PIPELINE DELAY:LATENCY) O OO
00000000000 (CONVERSION LATENCY)O O OO0
oo ooo

0000000000 (POSITIVE FULL SCALE ERROR)C [
00000000000000(000000000 1.5LSB)0
0000000000000

0000000 (POWER SUPPLY REJECTION RATIO:
PSRR)0 000000000 ADCOO0OD0O000000
O0000DDOO0PSRROOOO DCOODOOODOOOOO
A/DO000000000000000000000 bCcOOO
0000000 A/D 0000000000000000000
00dBOOD0O00000

00 /0000 (SIGNAL TO NOISE RATIO: SNR) 0 0000
oobO011200000000000000DCOOOOOO
ooooooooboooooooooooooooooon
ooooooodOOOOO0OO

00 /(000000 ) O (SIGNAL TO NOISE PLUS
DISTORTION RATIO: S/N 0 DUO O SINAD) 0 000000
00 120000000000000000DCOO00000
000000000M00000000000000000
00000000000000

O000000oooooooogooooo (SPURIOUS FREE
DYNAMIC RANGE : SFDR) 00 000000000000
gooooooooooboobooobodas ODOOOOOOOO0OOO
ooboooooooooooboooobooooooooooon
ooooooooobooobooOoOoOobbbOoboDObOon
000000 (TOTAL HARMONIC DISTORTION: THD) O O
ooboteobooobobOOOOOOOOOOOOOOOO
ooooobo ms O )OOOOdBOOOOOOOOODOO
00 THDOOOOO0OO0000000

THD = 20 x log

000000 (00 )0000000 RMSOHOf,0O0f;
oooooOmooooooooobooboooooooennOonn
ooooooboooo

0000000 (SECOND HARMONIC DISTORTION (2ND
HARM))OOOOOOOOOOOOO0OO0OO000 RMS 0000
ooooooooboooodBOOOODODOODO
OO0oO0oOooo (THIRD HARMONIC DISTORTION (3RD
HARM)) DO OOOOO0OO00O0000000 RMS 0000
ooooooooboooodBOOOOOOOO
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uooodd

VINA

VINB

CLK

OUTCLK

FRAME

SD1_A,
SD1 B

ORB

i top i top

Y

OUTCLK

! tsuo ! tHO |

|
o ——— - !

1 1
SData m Valid Data XX Valid Data XX Valid Data XX

FIGURE 1. Serial Output Data Timing

tsampLE = 1ok

top = tsamPLE/14
> i

trp = tSAMPLE

</\\_/O/

|
'
1
'

oBINITIQinininioinitinin o2 ol
""'0555‘50000000050‘_'""""“""QE
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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www.national.com/jpn/

080SArioav



ADC14DS080

VINA

tsampLE = 1/fcLk

CLK
tsp
o  top = tsaMPLE/7
i i
_’é E‘_
i i
OUTCLK ' ' ' F 3 F 3 F 3 F 3 F 3
\ 4 \ 4 \ 4 Y \ 4 \ 4 A 4 A 4
tFp = 2 x tSAMPLE
FRAME
OFFSET MODE : top
Sample N-2 ' I Sample N
gg}—g D1 DO | D13 i D12 D11 i D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO | D13
Sample N-1 Sample N+1
SDO_A,
SDo B D8 { D7 | D6 { D5 : D4 i D3 i D2 | D1 DO |D13:D12:iD11: D10 D9 | D8 | D7 | D6

ORA,
ORB X Sample N X Sample N+1 X

WORD-ALIGNED MODE :

Sample
Sample N-2 Sample N N+2
i D1 ipo|pt3ipi2ipttipiol po ipein7r | D6 D5 painsip2iDtiopo|D1s
Sample
Sample N-1 Sample N+1 N+3
288—’;* D1 ipo|D13ipi2ipi1ipioipe ips ip7 | D6 iDsipsipsip2iptipol|Dis

ORA, Sample N X X
ORB X p! ) Sample N+1 .

FIGURE 3. Serial Output Data Format in Dual-Lane Mode

www.national.com/jpn/ 14



goon

Output Code

A
16,383 — :
16,382 —] : J—l_
H -,
1 r'd
' ”
1 rd
H e
' Pid POSITIVE
MID-SCALE : e FULL-SCALE
POINT //’ TRANSITION
it (Vs +)
v
8192 —f---mmmmmmmmmm e ’ ------------------------------------------------
NEGATIVE
FULL-SCALE ' OFFSET
TRANSITION ERROR
(Vrs') :
. :
e i
2 e i (V|N+) > (VIN_)
- _ | — |
0 | [
*

Analog Input Voltage (VIN +) - (VlN—)

FIGURE 4. Transfer Characteristic
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ADC14DS080

goon

ADC14DsS0800 00 3.3vO O0O0O0O000000000O00O0
gooobooboboooboooooobooboo /000D o
00000 d4omoboooooobooooooobooom
oooooooooooo

ggoooooooobobbooo - 0oobooboooooooo
obooooooooooooooboboooooooooOo
O2000000000000000000000000000O0O
gobom (Figure20 0 0 )OOOOOOOODOOODOOOO
| OO oboooobooooboboobooobobooooobono
(Figure 3 00 )OOOOOOCOOOOOOOOO 200080
ooooooooboobooooo 200 100000000 0
gbbooooobo(ooogesMsPSUO O yODOOOOOODO
gooooouoobooooboobbobooobboooao
oobooooooooooobooboboooooOoOoood bbr
oooooboobcoooooooooooooobooobooooo
goboboboboboooooboboboor DOOOODOO
goooooooooood

gooooobonooboad

ADC14DS080 0 0 000000000000 0000000000
gobobobbobobobooobobbobboboooooboo

e TUULULLILS

SCSb

0oboOo0oobooo pSspObO0oOooooooooo se10od
obooooooboobcoooono 400000000000000

00000 0000000000000000A/D 0000000
00000000000 SPLEN (5600 )0 00 HighD 000
SPI 00000000 D000O00O00O00 000000000
0000000 O000MMO000 LowD OO0BPIOOOOOD
0000000000000000000000000000000
SPI0O00000000000MON0000 00000000
0000000000

oooboooooooooooobbooooooooooo 1600
ooooooboobooooboooooooboooooooog
oooooooooooooooooobboooooobooooooo
obooboooooobboboooooboboooooOoOooboooooboo
ooooooooboooooo 2000000000011 00000
goooooooooD200000b000D0D00o00boo Lo
oooooooooooooooobboboobobooobobooo
ooooboooob 1e D0O0Ob0ObobOoobobobooboooon
OooooobOoooooOFgere sOO0O000000O00O0O
oooooooobOobboboooooooboooooboobooo
OOoo0obOboooobbboboo Figure6 DO OOOOOO
0000 Figure 7000000000

16 17

i e npapipii]

——

COMMAND FIELD

>

DATA FIELD

A

J'y

c7 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

' i
E Single Access Cycle E
H 1
d :

|

FIGURE 5. Serial Interface Protocol

gooao :

SCLK: 0 0000 (Sbpoo0ooo0opoooooooooo
ooo0oo0oo¢spoyb0oooooooobooooobooon
oooooooobooooooooooooboobobooboooo oo
coooooooOooOooooobbboboooooooooa
obOooboboodb LewOOOOOOOOOOOOOOO

SCSb: 10O ODOOOO000000000O0D0D0O00O0000O0
goooooooooobooboobobooboobooboUoo b oooo
SDATA DO00O0OO0000OO0OO0OO00O000000 16 00
goobooooooobooboooobooooonn Sesb O
leOO0OO0000000ObOOOOOOoOoOooooboooooooo
ooooooobobboooooboboobooocobobooooo
ooboooooboooodooobooboogoooooo o0ooo
oooooobooooooboooboooboooobobobonoooo
cobobooooOoboboOoomooooOooooboooooo
oad
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godooboobbdobdl (ooo)

SDI: 00000000 SCLK 0 0000000 /00000
gboboobobbobooo oooooo e0moooo

R/Wb:

oo
ADDR:
DATA:

gooo'roooooooobovvboboooooo
oooog

gobobooooogoobobOoboobgoboon
00 e00oooooooooooon

gooooobOomobobobooon sesvbOO
ooooooooobobooobbooboboobooooo
oooooboooobobooooooobooooga
00oooobDooooooo

SDO: 0000000 TRI-STATE 0D OOOSCSb OO0 OOO0O
goboobooobooboscss oooooooobooog
uobbooboboooooobob oo 2000 800 SCcLk O
oooooooooobooooboboooooooobooooogo
oooobooco oonbood

Bits (7:6) U 0 00O

1% clock 8™ clock |_‘(’_ 16 clock I_
SCLK
- Ly
tesH tcss tcsH tcss
CSb
{{ I
1) )
tozp ? —»ltop E<_ ‘tooz=
—
SDO D7 D1 X DO }_
\ {
)]
FIGURE 6. Read Timing
tpL i tPH ;:
- i T 16™ clock
SCLK ("
)} ———
tsu tH
i - - > %
SDI XXXXXX Valid Data XXXXXX Valid Data XXXXXXXX
A
FIGURE 7. Write Timing
0oooooooooooouo Oh Bit5 00000000 O000MMD 0000000000
76| 5 4 |3 2 1 I 0 Jod0oooooboooooooooboooooo
om|oLe|pcs|or{wam|reserved 000000 MmOoOnooon 20000000 (SD1
0 SDO) D0oooooooooooboooboood
gdoodooOoooooooomo '1'aoobooo
OJodoodoooo splroooooooospodd
oooOOnOn Joodooooooooooooooooo

0 1 DbhoooOboobOooOboOooboobooog
(101001100011100MSB - LSB) OO0 OOOo OO0
oooood

lodfdd0oobobooobobbboOoooOod o1h
oooooo2ndooooooobcooooooodon
ooooooooo

11000

Bit 4 goooobooooooooooooooooOa 'o'd
gooooopcsoooobboboooomo '1'o
goOooobcsbboobnoooo

Bit 3 ooooooboomoooboooo 1" ooooood

oboooboo0o20000000000000000
gboobooobooboooooooobomooo
oo oooooooo

17
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ADC14DS080

Bit 2 ooooooooo
gobmbooboobooobooobooooo oo
oooooooooooo
gooooboooooooboooobomg 'e'oood
gboooboooooobooobbbboooomo
gboboboobobobobooobobooobooboooa
oooooooooomo 1'oooooobcoooo
ooboobobooboooboooooobboooob oo
go0o0ooggosblogooooobbiooobocLK
ooooooDoooooOoO (Figure3000)HO

Bit 1 ooboobooooooooon
Bit 0 oooo0ooooooooono

oo n :08h

ooooobobobooobooobobo o ddd 1h
7l6ts5[a]a[2]1]0
Reserved | User Test Pattern (13:8)

Bits (7:6) OO O 00000000000

Bits (5:0) D0 0000000 OO0O0O00OO0O0O0O0O0O0O0O 14
gmoooobooooboo ebmuoboooobo
ooooood

oo : oo0h

00O000000DOO0ObO000DDO10000d 2h
7|6]5]4]3[2]1]0
User Test Pattern (7:0)

Bits (7:0) OO0O0OO0OO0O0OOOOOOOODOOOOOOOOOO
40M0o0ooooobod sumboaoaob o
ooooboooo

oo : ooh

www.national.com/jpn/
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OO0OO000 000 millimeters
@ai.2) |

HIBIHAEAEBLEA0E
|

= ¥
T
'
'
|
1

=) =
= =
= i =
= =
= ' =
= | = (8.6 TYP)
=2 —— —— ] = DIMENSIONS ARE IN MILLIMETERS
= | = DIMENSION IN () FOR REFERENCE ONLY
= ! =
= =
= | =
= X =
Gox 08— | =2
0.1
hﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ ————— + %_I N R
"
(60X 0.25)
_’l 4,| L—(5ex 0.5)
RECOMMENDED LAND PATTERN —| Elﬁ MAX
O7.240.1
(0.1)
- 5

y oo WHUIOUOUYOOUTOOW 6

(45°X 0.25)
% PIN 1 1D

PIN 1 INDEX
AREA

Il

[;0uuouoouonuuun

|
|
|
| I ERn
|
|
|
|
|
|
1

60X 0.60.1
46

LR j 31
6] l 9+0.1 L {4] 60X 0.25+0 osﬁ-HL _,j | sox

SQAB0A (Rev A)

TOP VieW.....ccocerrerrmerrrnssncenns SIDE VieW.....ccccueeeeerrrsencerennnns BOTTOM View
60-Lead LLP Package
Ordering Numbers:ADC14DS080CISQ
NS Package Number SQA60A
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