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k%S48 (Zynalog Semiconductor Co.,Ltd.)

ZGAD125D12 EigisEE#es (ADC)

1 Ktk

FFER 10Msps £ 125Msps
1.8V HHEALH

Hith: DDR LVDS

WAL 1.5Vpp

{5k (SNR): 68dB
ToAHEnASTiE (SFDR): 85dB
EIFRHTE: 600MHz
EHERIBITIFE: 400mW
WOEERAE

A 5 =S LEARE A

T RER IR FERE A IR AR AR K
AlfLER SPI BT

B4 QFN64

TAERE: -40°C £ 85°C

o DAL AR
o BEITIRRE
o M
o WER ALY
BOLHIK

3 ik

ZGAD125D12 ZX#iE 12 fiz 125Msps [
BEGERAS (ADC), BRI T @R, SEahaiiH
ST, RYEA S 68dB {58t (SNR)
1 85db JLaxahATERE (SFDR) HIIERE, €3£
& T REREE SN H. 600MHz HYHI AT
Fe¥F ADC FE=3 N RAEIRIIN CRF R AP, ZEIR
AN, #SREES +/- 0.6LSB
AELIEIRZE (INL) (7UfE), +/- 0.25LSB 1§
ELMIRZE (DNL) (BUVRME), b A RT DR IE

W, FH Ak, 5%, PECL. LVDS. TTL 8¢ CMOS #i A%/ 4K
51, PIIERTE 52 LR E 28 R AR SR IR o == Lk
E545E TU Bl A 4233 T AR s MR RE R BN,
1: FHATIHEREZR
|_(') DVDD
VinA+ ( .
giﬁfﬁg | | wrEem | swmw ‘> BgEDS/Ds
VinA- ( ADC CORE Y
2 i i) L Ooeno
VCM
3 ? N D
VinB+ (
L2y \ DO~D11
RIS soken b gEss [ sens » e
VinB- ( ADC CORE 14
I—() DGND
B4/ 2 LL THEO
,l\ ,l\ Zynalog Ltd.|
GND CET(+ CI?E- SCLK MOSI MISO
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ZGAD125D12 &g (ADC)

Hx

1 %Rk
2 AR
3 4k

4 TERESHL

6 Ao KBl
7 SIECE
8 WFE

9 MHER

9.1 ERUEE®A . . ... ... ... ..
9.2 WHMES ... ... L
9.3 W b=sLbAiRER: . ... .. ...
9.4 CMOS ¥t . . ... ... ...
9.4.1 #uEfHiAs. .. ...
9.4.2 BEMLEARS ... .. ... ..
9.4.3 Kt #h (CLKOUT) HIMHAL

2 27)

9.4.4 NN ... ... L.
9.4.5 st ... ..
9.4.6 BHKMA ... ...

9.5 fRIEEREC . .. ...
9.6 fREREER . ... ... .. L.
9.7 BMMFENM .. ...

10 SPI fdshl 7517 og

11 3%t

12175 R

10
10
10
10
10

11
11
12
12
12
12
12

13
13
14

16

16

13 Tk
13 1RFMEA « o o s

1328575 .. oo

il

N OO W N e

10
11
12
13
14
15

© 00 N O U B W N+ %

—_ =
_ o

FERTREMEZR ... L.
BURIPERERFME . .. oL L L
EMERFE ...
IEEAME 9mmx9mmQFENG64 %

BaEkme L
MAEEWERTIER ... ...
SRS —> Nyquist Zone [
ARG .o L oL
AR KT — Nyquist Zone I
FEROGHEEE ...
A58 FH B0 7 222 5 ) v R 3 T R HE T T i EL
B EEEREE)

17
17
17

{5 FH B 65 22 0 ) e B T HE A i FELES 10

BIEES®mA . . . o L
LVDS/PECL #MESHA . . . . ..
MOMWEE . o

SPINFEE ... ... ........

BEGEE ... o

HJEMRESEL. . .. ... L.
HHERESEL. ... oL
PN RRBUEME ... ...
SIE CATHREWRH . . . .. L.
BEsmiesa. oo
BNFGA ...
PHEZFER ... ..
RFRES . .
HHBAEFERSE ...
B e FEES ... ...
ADC RFF=mER . ... ...

10

XHRERAE: 2.04

(CRGILE

2.02 # OFB, CLKB W FE,
2.03 BIE VDD H— /MR,
2.04 FEHN AR

M 51K (Zynalog Semiconductor Co.,Ltd.) fRAXFE



ZGAD125D12 rmid sl (ADC)

4 TERESH
® 1. HEMERESH
bt | Bim B
FL
VDD L EPERT LT DNGENES 1.7 1.8 1.9 Vv
DVDD PGS ER L ETUNGENES 1.7 1.8 1.9 \Y%
I VDD D LEERE TPNGERT 181 184.5 | mA
I DVDD A RN TPNGERT 42.5 mA
Th#E
P 1.75 1.75mA LVDS #ithiDikE (RUE & R 360 mwW
=)
P 3.5 3.5mA LVDS #itiINDi#E (ROEIE RN I /E) 400 mW
P lowpower | fRIIFEREK 135 mW
P sleep MR AR X 0.65 mW
® 2: HAERESHL
bR EZ ENE e
INL AL -2 +/-0.6 +2 | LSB
DNL ZEor RS -0.6 +/-0.25 +0.6 | LSB
Offset Error mEIRE -13  +/-5 +13 | mV
Gain Error WagIRZE -4 +/-1 2.2 %FS
SNR SHELL 68 dbFS
SFDR TeZR BB A 85 dbFS
® 3: HFwmhsH
bR | bim EE T
V_OD et Z 7 % (3.5mA #XT) 247 350 454 | mV
V_OD Bt ZoHEE (1.75mA BXT) 125 175 250 mV
V_0S B A R 1.125 1.25 1.375 |V

i RIK (Zynalog Semiconductor Co.,Ltd.) AT



ZGAD125D12 rmid sl (ADC)

5

Amplitude (dbFS)

Amplitude (dbFS)

DNL (LSBs)

PEREREIE

SRR,

RS9 125MHz SRAER,

FKFER 32768 1N

0 0
SNR=67.79 SNR=67.4
201 SINAD=67.64 —201 SINAD=67.12
THD=-82.36 THD=-79.18
ENOB=10.94 ENOB=10.86
—40 4 SFDR=83.94 _. —401 SFDR=84.24
2
Q
—60 T -60
L
°
3
—80 1 = —80
Q
£
-100 1 ~1004
—=120 1 —120 4
—140 T T 1 T T T T -140 T T T T T T T
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Frequency (MHz) Frequency (MHz)
N = A\ 2 DLk
(a) MAESHHR = 10MHz (b) WANEEHH = 28MHz
0 0
SNR=67.21 SNR=66.03
—204 SINAD=66.78 —20 1 SINAD=65.87
THD=-77.0 THD=-80.25
ENOB=10.8 ENOB=10.65
—40 1 SFDR=80.83 _. —40 1 SFDR=81.51
2
Q2
—60 Z -60
L
E
-80 £ -804
[=%
E
—100 1 —100 4
—120 1 —120 1
-140 T T T T T T T -140 T T T T ™ T ™
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Frequency (MHz) Frequency (MHz)
N o N o T
(c) MAESHHR = 38MHz (d) MNEEMH = 60MHz
1] P 6B AL )|
B 2: BURIMERERE
1.00 2.0
0.75 A 1.5+
0.50 1.0 4
0.25 A —~ 0.51
@
oQ
w0
0001 m < %9
=)
=z
—0.25 1 ~ -0.51
—0.50 1 -1.01
—0.75 4 —=1.51
-1.00 T T T T T T T T T -2.0 T T T T T T T T T
0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
ADC code ADC code
(a) DNL (b) INL

3: SMERHE

M 51K (Zynalog Semiconductor Co.,Ltd.) fRAXFE




ZGAD125D12 rmid sl (ADC)

6 AR A

R 4: fO R RHEE

bR | Bim | Bk |
VDD,DVDD oA TN ENE e 6 -0.3 F 2 \Y4
Analog Vin B R N LRV -0.3 ZVDD+0.2 |V
CLK,SENSE B R NS RV -0.3 £ VDD+0.2 |V

SPI SPI/GPIO e ARE - HL &t VDD % 3.9 \
Data Output LVDS it B KB FELR U -0.3 £ DVDD+0.2 | V
WORKING TEMP TARRE -40 £ 85 B IRE
STORAGE TEMP fif F -65 £ 150 BIRE

i RIK (Zynalog Semiconductor Co.,Ltd.) AT



ZGAD125D12 rmid sl (ADC)

7 SIMHBCE

VDD
VDD

GND |
VinA+ [

VinA-
GND
SENSE

VREF |-
GND |-

vcm
GND

VinB- .
VinB+ |.

GND
VDD
VDD

4: EHEAME
Immx9mmQFN64 %

SPI_SCLK
SPI_MOSI
SPI_MISO
DA10_11-

DA10_11+

! + | + |
QA N~ N NN
| | | | (=
0 O O I < (=)
< < < < < =
o o0 o o o [a)]
148] DGND
............................... {47] DA2 3+
{46 DA2_3-
i45] DA0_1+
rag] oao_1-
{43] N
i42] NC
{477 cLKkouT+
{407 cLkouT-
{397 DB10_11+
{387 DpB10_11-
i377] DB8_9+
ri&] oes_o-
: 35] DB6_7+
GND : L3 -
.............................. i‘_:{;: DB6_7-
i33] pcnp

72 5: 5lfHE R RE bR

SIS Gl By Bl i

ERA

1,2,15,16,17,64 VDD Supply 1.8V HIFEIE, A 0.1uF FZE ARSI EH, 5
fil 1,2,64 BT — 538 A, 51 15,16,17
Al DAL — A B A

3,6,9,11,14,18,

21,58 GND Ground HLJEHL, AR LR ES] PCB Ath |,

32, 49 DVDD Supply 1.8V i XS i Fs, R SR 0.1pF M
FASIG 5| IS5 B 23,

33, 48 DGND Ground B R B A LR b,

RS S

4 VinA+ Input W A Z U A E i,

5 VinA- Input EIE A Zo Bl A T,

12 VinB- Input B B ZE 0B A\ U0

13 VinB+ Input B B Z 0PI A E b,

19 CLK+ Input WHEh N FEAE _ETHR ISR,

DURT.

iRk (Zynalog Semiconductor Co.,Ltd.) iFTE



ZGAD125D12 rmid sl (ADC)

BT
SIS

SR

PRl

BiH

20
10

CLK-
VCM

VREF

SENSE

Input
Output

Output

Input

B FEHAE RIEITAR,

Hiim ER . A% T 0.435%VDD, VCM M i%
AT B AR RE, £/ 0.1uF M-
B ARSI,

SE M, [ 2.2nF F§&R A SR F M, b7
fr 1.25V,

SMIRERMER R M, EHEE| VDD Al i,
+0.75V B AVERE, HHE 1.2V M1 1.3V Z RSN
L, AIERE £0.6*VSENSE Y% AU,

SPI 55
63

62

61

60

59

MODE

SPI CS

SPI SCLK

SPI MOSI

SPI_MISO

Input

Input

Input

Input

Output

TR O TR LS L,
s S BT O SPI B, H SPI CS.
SPI SCLK. SPI MISO. SPI MOSI fh#ziiliz
IR BB A TR I

XERE] VDD B E AT GPIO #A, H
SPI_CS. SPI_SCLK. SPI_MOSI s — &k
TERARIHTIZ B AZHIE S,

MODE K EH#%##%] GND 5 VDD, MAZHE
BESW,

ERTREOKER (MODE=0) T}y SPI # CS i,
EH/THER (MODE=VDD) F, A GPIO 77zl
I o 2 LEAR E AR

SPI CS=0 (GND) I, 552 Fbise 88 5 4);
SPI CS=1 ((B4EHETEH 1.8V #| 3.3V) I, K4k
b 2 HRRRE AR

EERTEOER (MODE=0) 4 SPI #J SCLK i
H. {17 (MODE=VDD) F, Bl GPIO /5=
A RERRE

SPI SCLK=0 (GND) I, T{EfEii@siz;

SPI SCLK=1 (ZiHHEERE 1.8V £ 3.3V) I, i
AKHREETR (AC Power down),

1EHTE O (MODE=0) R SPI iy MOSI i
M, #7120 (MODE=VDD) F, B\ GPIO /7=
Pl LVDS it B

SPI_MOSI=0 (GND) i, 3.5mA LVDS #iH 3%
FELIT;

SPI MOSI=1 (Z#HHEEEFE 1.8V F| 3.3V) i,
1.75mA LVDS #iHIRz .

ERfTREOMR (MODE=0) R} SPI 1) MISO %
Ho ks, FRZM SPI imEdErR, 7 Ehr
—A~ 2K FFRAZE SPI MR (1.8V #| 3.3V), 1E¥f
AR LR

B Es
22/23

DURT...

OF-/OF+

Output

i RIK (Zynalog Semiconductor Co.,Ltd.) AT
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ZGAD125D12 rmid sl (ADC)

L REETT
SIS S PR Ayl BEH
40/41 CKLOUT-/CLKOUT+ Output ¥Eim it LVDS M8, LDVS fiii@ 5 CLK-
OUTH+ Y REEIRAN_ L R N e e, JEd A A 4
HFAE A TR, CLKOUT+ MME{z th ] DA X
TR HIER,
26/27 DBO 1-/DBO 1+ Output j@iE B DDR LVDS #ith, CLKOUT+ MK, %
t DO fiz, CLKOUT+ M, #itth D1 i,
28/29 DB2 3-/DB2 3+ Output j@jE B DDR LVDS #ith, CLKOUT+ MKH, %
th D2 iz, CLKOUT+ &k, #it D3 i,
30/31 DB4 5-/DB4 5+ Output i#jd B DDR LVDS #itt;, CLKOUT+ M{KIN, #i
i D4 fiz, CLKOUT+ HMEht, #itth D5 fii,
34/35 DB6_7-/DB6_7+ Output j@iE B DDR LVDS #ith, CLKOUT+ MK, %
th D6 fiz, CLKOUT+ M, #ith D7 i,
36/37 DB8 9-/DB8 9+ Output j@iE B DDR LVDS #ith, CLKOUT+ MK, %
Hi D8 fii, CLKOUT+ JN&Ehf, #iHi D9 i,
38/39 DB10 11-/DB10 11+  Output j@jd B DDR LVDS #itt;, CLKOUT+ MK, #i
i D10 {2, CLKOUT+ M@, %t D11 i,
44/45 DAO_1-/DAO0_1+ Output j#@j& A DDR LVDS #itt,, CLKOUT+ MK, i
H DO fz, CLKOUT+ JN&Eit, %t D1 1,
46/47 DA2 3-/DA2 3+ Output j#@jE A DDR LVDS #itt, CLKOUT+ MK, %
th D2 fiz, CLKOUT+ HM&Eft, #itth D3 i,
50/51 DA4 5-/DA4 5+ Output j@jE A DDR LVDS #ith, CLKOUT+ JM{KI, %
th D4 iz, CLKOUT+ HN&Eh, #ith D5 i,
52/53 DA6_7-/DA6_7+ Output j@jE A DDR LVDS #ith, CLKOUT+ MK, %
tH D6 iz, CLKOUT+ HM&Eh, #ith D7 AL,
54/55 DA8_9-/DA8 9+ Output J@iE A DDR LVDS #ith, CLKOUT+ N1, %
th D8 fiz, CLKOUT+ M, #ith D9 i,
56/57 DA10 11-/DA10 114+  Output J@jE A DDR LVDS #itt, CLKOUT+ MK, %

1 D10 fiz, CLKOUT+ H&Eht, #ith D11 fiL,

iRk (Zynalog Semiconductor Co.,Ltd.) iFTE



ZGAD125D12 rmid sl (ADC)

8 A

5: HEkt

CLKOUT+

CLKOUT-

DAO_1

- EEOOOCOEEEE

OO O COEEEE
= O EE O OO O EEEE
2 T EE O OO EEEE

DA2_3-
DA2_3+

) oF AN OF B OFA OFB OFA OFB
N-6 N-6 N-2
OF+

BRE | B B SN
tap s i A RIS A SER T 0.5 ns
ty i N e PR AR N T 3.8 4 ns
ty IF i AR CRER IS R] 3.8 4 ns
tc i A RIS e H A ZE 3R 1.3 16 2 ns
tp I i A\ FNESCHE L Y ZEIR 1.7 2 2.3 | ns
tsxpw | WEMm AR HRZEE (tc — tp) 0.1 0.2 0.55]|ns

*INFEIRSEIIA &M VDD=1.8V, DVDD=1.8V, fg=125MHz
THERNIAEIR 6 A

i RIK (Zynalog Semiconductor Co.,Ltd.) AT



ZGAD125D12 rmid sl (ADC)

9 MHEE

9.1 ERUSEHIA 7: WRAES—A Nyquist Zone HIHEFERTIHLE

ZGAD125D12 HBfUE 5 i A i N 8 2 22 53

CMOS REE{RFFHLES, BIRUE S A L JUK
B VCM #iH 5 | 0% B i HASE L R R AT 22 70 3K 50,
VCM HJEIFRFHME N 0.435%VDD, #i A2 5 HiE
NAE 1.5V 2N, MIANZBINIZE 180° HIMHEN %,
PRI IE FH — N 2 P A FELIES ] IR SRAE A SR AT RE,
LU A R 1% — 1 RC IRIE ISR 28, %I
P IRE S S ADC SREERFFTOCIR S, FHmox
SIS EATE , B7 SR TR RC JEHEARIIR
151l W7 AR 7 FH AR 2 i AR 18 8E RC TeiFHELTERR
EHE AR, AL HEECEERS (BI8F9)
HAHEGFFEE, MM ADC KE,
i FH NS T FELE RS, Ff SENSE 51l EHi= VDD,
IS S ITEEN £0.75V, ff FAMT R T
i, ¥ SENSE 51 E 1.2V 2 1.3V Z R EL
HE, ARG ENTEES £0.6V*SENSE,

Kl 6: MAFESHRERER

EOFI 10527 7 {5 FH B0 4 22 7 e I TR

— Hiv BT, HPRE Rt A1 RE|[Rs MBI
= . REF(E S IRIRLTICRD, Yot &G B S B O

—— Vin+/- min

BARGA B RN, Rl 25 5O RIS
0.783 H; Rfilter #1 Cfilter #9i&—> charge bucket fil-

| /__\ /__\\
04081 ~ 7 ter, Rfilter 1 Cfilter HIMEMNARYE I A\1E S HSHR
o] WEATIERE, —M% Rfilter T 50Q, Cfilter AN

1.158 1

VDD = 1.8 ﬁ 50pFo
Vg XNTEIOPHMH, FEEENZ, KE7BI

Vpp = Vin+ - Vin-

WAFEEEMIE VS MifL VS, DU R E
VCM(0.435*%VDD) IHRFRES

0 50 100 150 200 250 300

9: i B 22 03 B i IS TR HE R TS FELB (PR ELIAL AR =)

RF
AAA
vV

L l 0.1uF

< filter
S RiRs 11 AAA / —
RG 11 VvV AIN+
AAA p—
\AA4 ()
+ >

AIN Rs RG e ADC

: Filter A + > Ssoq= O 1F

: 0.1pF >

. Rt 11 AAA AIN-

- I I \A A4 \ Zynalog Ltd.
N Rfilter

.............. AAA
VvV

RF

10 iRk (Zynalog Semiconductor Co.,Ltd.) iFTE



ZGAD125D12 rmid sl (ADC)

10: { A B L 22 70 A e B A T O FEL B

RF

AAA
VV

Vocm

S RiIRs
RG

AAA

Wy
..............

Vocm =1

AIN  Rs . RG

- Filter AMN-

Rfilter =
AA / VCm
A

+ 4
e ADC

9.2 WEMEE

KA B A RS SRR X BN ADC 1
MR ERE, IBME S AN RIUE S, REREN]
BB AR BRI E S50, RAEN fhi A8
i 10k FXHFETE ADC WEHMRE Y 1.2V, R
W BRI FLARETE 1.1V 2 1.5V ZJA, MATEA
ERAKEhIN i, 75 R I 2 A B S LA
(FE11F0 12), BAGESHIRK (BE) RN BT
VDD+0.1V s(f{T-0.1V, ZWNESHEI RN
/T 160fs DARZIEEHaRHI R HETERE,

11: BHUNEESHA

0.1uF

f\/ —I CLK+
S 500
<
‘)
= ) L
o.wTL 3 1000
s =X
<S50 =

0.1uF

ADC

& 12: LVDS/PECL Iz E# A

0.1uF

LVDS+ ] CLK+

>
$ 1000 ADC
p

0.1uF

]
LVDS- CLK-
B

9.3 Wi bbRE s

NT RS RAFRIMERE, RFEN#ES N AR
50% (£5%) BY523 b, NSRS FH AR B b as bl

i RIK (Zynalog Semiconductor Co.,Ltd.) AT

faE %% (Duty Cycle Stabilizer, DCS) H}, I
P52 AT DAFE 30% 2| 70% ZIAIZEfk, Hastbfa
TE et R EE 50% M E S, SRR
FEdRid SPI NP A fAds (MAR8) BUM TR
SPI CS . A THREPEEUCRIEERIIN A, 7]
DS IS (G2 LA E A TEIXAME T, NS
EPER 50% (£ 5%) IS =t

9.4 ILVDS il

B R W EIRER LVDS 55, MR
NAE B 2 s i, J#iE A f1 B
%4 6 X LVDS #iti (DO 1+/D0_1-%| D10 11
+/D10 11-), #it (OF+/OF-) FIEE i Hi s fh
(CLKOUT+/CLKOUT-) %A 1 & LVDS #itth, ™
AMBIER R ERE AR OF +/OF-katixt b, iES%
I (E5).

ERNEOUR, SHO9bndE LVDS HAF:3.5mA i
HERAT 1.25V frtH g, f R e] DAE
TR AR HE TR (WAR9 ). AT HIRSINN
1.75mA., 2.1mA. 2.5mA, 3mA, 3.5mA, 4mA
1 4.5mA,

LVDS #iti i1 DVDD i1 DGND fH, DVDD
1 DGND F1 ADC W IR FEE, &40
LVDS fi W # 22— MM 100Q 225323 FERH,
KU R AT RESEID LVDS U Es, TERZEE
HUR, AUER 100Q AhEBL i FRRH AT AR AL (Y
LVDS F5 5%, 1tah, v DAE f X 57 7 48
(29) JEHRDEMIANFE 100Q KimHFH, PIELH#EE
A BT IR IR a5 R . 24 PR (i R
INF, % IX B ELIRE 2 B SN CLORERERE R FR i L R
R0,

11



ZGAD125D12 rmid sl (ADC)

& 6: Bk kg

i \HLJE (Vin+)-(Vin-) | OF | Offset Binary Mode | Twos Complement Mode
D11 - DO D11 -DO
>0.75V 1 11111111 1111 011111111111
+0.75V 0 1111 11111111 011111111111
+0.74963378V 0 1111 11111110 0111 11111110
+0.0007324V 0 1000 0000 0010 0000 0000 0010
+0.0003662V 0 1000 0000 0001 0000 0000 0001
+0.000000V 0 1000 0000 0000 0000 0000 0000
-0.0003662V 0 011111111111 11111111 1111
-0.0007324V 0 011111111110 111111111110
-0.74963378V 0 0000 0000 0001 1000 0000 0001
-0.75V 0 0000 0000 0000 1000 0000 0000
<-0.75V 1 0000 0000 0000 1000 0000 0000

9.4.1 Hifmitiig

BRONEOLT, S BdEss U im e ki X
(Offset Binary Mode), wJ L@ it % 17
a8 (£10) ks —HHMEEK (Twos Comple-
ment Mode), £5 &R TSR A EE, B
R NLRD R A 2 TR DG R

9.4.2 iR

ADC #vth i THE R AR 2R, B
THURTRESR B FLA B AR & BOE I e i M 5
RIEAR/NIIRE & [ 7 th 278 ADC Hath i ™A
REAE, ELERTE S AT, A
PARFIZ A TR E R REALIE, MR TR 28 & I
J&, ADC WHBREHL AR 4288 i] PUEI B 5 S48 (F
fras (R10)bitl FM. EHJE, EIAE DO (AT
A HEMBIRA 2 RIN ) FE0ZHE” 8RB
Tt ERTE SRR, kil FPGA Wi, f#
T 2 F RIAE#R0E, DO FOPTA Az AR 5
P BH, AR

s %if%: D1 =D1@D0; D2 =D2DO; ...
* f#f%: D1 =D1@D0; D2 =D2 DO; ...

DO. OF A1 CLKOUT #itH A5z 520,

9.4.3 s (CLKOUT) MIHIN#3h

N T AE U S BRI A R B R IR BRI
[Al, FIREFRZER CLKOUT {5 5% T &diati i hr
HATHR, K2 FPGA #iEIXMNIRE, BHE
FPGA PELZREERN FRIREMNE, 8#, tha] DOE

12

it ADC N JFaifras (%8) A CLKOUT {55 #1744
. HHEBhaT DUmE 0°, 45°, 90° = 135°, %
AR THRE, TP Bh 2 AR E R, B ANE
A DUE I 35 fF a8 it CLKOUT [k1E, S5/
Tk, XMRADIREMAHAISLEL 45° & 315° HH
% (E13),

Bl 13: M mE

EEEEEEEEEEEE

18%  CINV CPH1 CPHO

0° 0 0 0

45° 0 0 1

90° 0 1 0

135° 0 1 1

CLKOUT+

180° 1 0 0

225° 1 0 1

270° 1 1 0

315° 1 1 1

9.4.4 ZIFNiME

M ARR DRI AGS, RO —E R
g, AIDAE AR, SRis/D T REH ILRY
BTt BRSNS, e a8 (D1, D3, D5,
..) TERH 2 BT RS, (AL (DO, D2, D4, ...),
OF #1 CLKOUT A2, oyt fEREom,
FPGA Wi, @i a8z (D1, D3, D5, ...) fi#

iRk (Zynalog Semiconductor Co.,Ltd.) iFTE



ZGAD125D12 rmid sl (ADC)

1o SRS T RENL A A48, W] AR T
JEIXPRITIRE, AT APRISIRERRATTE. S itk
MBS B 5 S A4y (R10)bitd /5.

9.4.5 Bk At

T X ADC EF# O TELINA, e
HINAE AT DS ADC #dE#dt (OF. D11 #|
DO0) JPAFH:

« 2 1: frAktN 1

« 2 0: TN 0

|

o R ERANRENE 1 N2 0

o MM SRR M 010101010101
254 101010101010,

Bt A B E SR AFAd (R&10) )3
Fo MR, AR SRR ATERIRE, W
NG, BEALA A A8

9.4.6 fHthikiH]

Hd R BEmERAEFE (R9)bit0 ALK
& OF #l CLKOUT Wi #rrHtt,

i RIK (Zynalog Semiconductor Co.,Ltd.) AT

9.5 fKIFEEIR

ADC RV THEMIFEREA IR TIRE, £
FERLIUT, ADC HIPNBRIAZ O FLES = 50T, SN FEES IR
FHAGIRAS, ERTIIFEL) 135mW, (RDIFER
A Fay (R7) bit2 kizdil. MRIIFERIKE,
GUERAMER AL P ERIFER U R R A, IR
/D 100 PMFEE, 7RI RARAS AR E W )
LER-S

9.6 fRHREIN

FERIREGCUT, ADC R HBE SO, &
TR O AR AN FELIG o QP SRAMNERAEIN Bt (2 14
A, WIZIFEART 0.65mW, SMIBRAENIREHRA,
WIIFELE 0.65mW Zif5, IRARASES b FEL 35 17 4
(3£7) bit3 HKfziil. MAKERBIAMKE, MR [HZ]
T 2500% INERJEHT +0.1 2F), JEE B A DL
U, @RS (R7) bitl kizdl,

9.7 BHEN

GRER(EA SPI LK, IR AEWIAE B FHERE G R
PRAHERIZF fFas i THC B 55— SPI an U2
RN, BRI F e BURM EAINEE 0, ik
TR, BIER N4 (R6) bit7 FE A
1, BAr5en,bit7 HEhRER 0, LEMAFHFEE
HEH,

13



ZGAD125D12 rmid sl (ADC)

10 SPI FI¥il 251 o

10.1 SPI

ERITEOERX (MODE=0) F, ¥iELL 16
PLERATILE NF 17 %o AT DA EF 7 25 A 45040 DA
MEEANZA, 2 SPI CS #hif{KI B TEIR LM 46,
SPI MOSI 5| Fr%dE?E SPI_ CLK HAT 16
BRI, BT 16 D2 ERE SPI CLK _EF+
INEC 3 20, 24 SPI_CS FRIRPLEI, BdEf&inst
Ho

16 i ARE—AZ R/W i, kNt
AR FF AL (AG:A0), &/ \ 2517 es e
(D7:D0), 15 R/W LA, 78R (D7:D0)

5 N HHBEAL (A6:A0) BT EdR. R R/W A7
i, HHEAL (A6:A0) BB R FF e HIEIE
£ SPI_MISO 5l F#sE (0Kl 14 ), TE[E 3
AN, T A EFIFH SPI MOSI L%
TSR,

SPI MISO 5l — 1w, nRad
SPI MISO [B|3:7F /725548, WITREIE 2KQ
RHERH, MRAEBRTHEEATRERBRE, A
SPI MISO #] DAL=, ANRZE FhiFERH,

14: SPI WFE

SPI_CS \

—

SPI_MOSI

\R/WAA6XA5XA4XA3XA2XA1XA0XD7XD6XDSXD4XD3XDZXD‘IXDOX

SPI_MISO

EPN:NIES

fe—ts —| —>{ |=<—Tpg

;

SPI_CS

<—tpy

Zynalog Ltd.

»\ <— Tty —>

r tsck

VaVaVa

SPI_CLK __\ \

SPI_MOST [ R X as X oas X oms as X a2 X m o X [ X X X X X x X X xx X

SPI_NISO p7 K os X os X oa X o3 X o2 X o1 X oo
L ER R

brs | piwt ORI PN
tg CS PUREIN B CLK AYENZIT ] 5 ns
tps | ZdEENZN (A 5 ns
tpg | BHECRERN (A 5 ns
tpo | W CLK ZI%dEs A ER 125 | ns
tgcx | INEREIH (BA) 40 ns
e 5] (3320E0) 250 ns
ty IS5 CLK 2| CS hi = i (R4 [A] 5 ns

FSBINRSME: SPI MISO _EfiHH 2KQ

14
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ZGAD125D12 rmid sl (ADC)

10.2 PEhlas iy

® 7: BAE e

Hoht: bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0 WIEE | &iE
(HEX)
0x00 | RESET| X X X X X X X 0x00 | RE
bit7 RESET BMFENNL, BN 0 %2H; 5A 1= HENL, ENseika, %hEahgER 0,
bit6-0 | A,
7 8: WA A
Hohk: bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0 WIEE | &iE
(HEX)
0x01 X X X X SLEEP | LP PDB 0 0x00 | &5
bit7:4 | RfEMH, BOEH 0,
bit3 SLEEP, {RHRfZ, 0= IEH TR 1= RWEEANRAS
bit2 Low Power, {RUIFEN:, 0= IEH TAERI; 1= FMEES IR,
bit1 Power Down B, i#iE B ><Wifz, 0 = [IEH TIER; 1= CWn@EiE B, @iE A IEHIB17,
bit0 5AN0, 5N 1%,
2 9: NFa e

Huh bit7 bit6 bit5 bit4 bit3 bit2 bit1l bit0 WItEE | &iE
(HEX)
0x02 | X X X X CINV | CPH1 | CPHO | DCS 0x00 | &5
bit7:4 | KM, BEEH 0,
bit3 CLKOUT inverse, fitHh i # #A07,

0= IE% CLKOUT #&M: (WNE5AR);

1= If CLKOUT #i%,
bit2:1 | CLKOUT PHASE1:CLKOUT PHASEO % i sk Az BB {37

00 = £ CLKOUT ZEIR (4nE5F7R)

01 = CLKOUT Z#ER 45° (R4 HA » 1/8)

10 = CLKOUT %EJR 90° (W #h/EH « 1/4)

11 = CLKOUT %EiR 135° (B #h/EH « 3/8)

TR QSR CLKOUT AN EIRINRE, NIRRT H I o 23 AR E 25
bit0 Duty Cycle Stabilizer, I &5 %5 LbARE 83070

0 = M5 b2 AR E a5 4]
1 = Wb AEas T

i RIK (Zynalog Semiconductor Co.,Ltd.) AT
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ZGAD125D12 rmid sl (ADC)

* 10: FiRAw 74

Hirdik
(HEX)

bit7 bit6 bitb bit4 bit3

bit2 bit1l bit0 HIGHE

0x03

X X X ILVDS2

ILVDS1

ILVDSO| TON OFF 0x00 BE

bit7:5
bit4:2

bit1

bit0

REH, BEEH 0,
ILVDS2:ILVDSO0 LVDS #itH i fz
000 = 3.5mA LVDS #iHi3Rzh iR
001 = 4.0mA LVDS #iHiIRZHiR
010 = 4.5mA LVDS #iHiIXahHi7
011 = AKR{HH

100 =3.0mA LVDS #itHdksh i
101 =2.5mA LVDS #itHaksh i
110 =2.1mA LVDS #i IRz iR
111 = 1.75mA LVDS #itHgksh it
TERMINATION ON, LVDS &R fEHEN:
0 = NHBEI ]

1 = NEANHFE, LVDS fHHIKGIHERET ILVDS2:ILVDSO &% &EIHEFRL 2 £

OUTPUT OFF, %t #ihL
0 = J3 F&
1 = Bt N (=iEb)

% 11: B EEAF R

Hirdik:
(HEX)

bit7 bit6 bitb bit4 bit3

bit2 bitl bit0 WIsaE | &E

0x04

TEST2 | TEST1 | TESTO | ABP 0

TON RAND | 2SC 0x00

2
&

bit7:5

bit4

bit3
bit2

bitl

bit0

OUTTEST2:OUTTESTO %4 izAr
000 = FiEEFHE =0
001 = FiEE Tt =1

010 = ZFHitiEE, OF D11-DO 7£ 00000000000 #1 11111111111 Z[AIZHF
100 = ##EHE TS, OF D11-DO 1£ 10101010101 #1 01010101010 Z [RIZ%E

E 1 AMERHEAMAAE,

T 2: JEiE A FiEE B (UL ATREARIZ
ABP SR AR AR

0 = SRR MR A K]

1 = RO R, A8z D1,D3,D5...D11 ks,

WHEN O

TEST ON, Bt AN GmtiXhar 7:5 KH)

0 = EHBN

1 = J5 A% m gt

RAND #udfkin tH Bl L& 4 s i sl A

0 = BENLUR AL S5 OC A

1 = BN A2 3

Twos Complement Mode #Mg# 2 il

0 = fmfs —HHIEHEMS X (Offset Binary Output)
1 = “HHIRMEEIER S (Twos Complement Mode)

16
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ZGAD125D12 rmid sl (ADC)

NEN
11 B3
15: HHEER
+
9.00%0.1 0.25+0.05
i PIN 1 47iR
| [SASACACHCHSHSASHOACASACACACHCA) C=0.3
- = :
A o
PIN 1 #7538 —— S EXPOSED
PAD 0.50 BSC
> ]
9.00%0.1 7.10£0.10—- —
a
g
(@
| 7.100.10 \| &
9 0.40%0.05
Emmmaapmmmm S
RME ERE VT
7.50 REF
‘ 0.20 REF
0.75%0.05 EXPOSED PAD: IBEHIER,
B e ST RBIRRMEE, ESEANEN
e 3| HER B MRS
SEATING 0.05 MAX
PLANE 0.00 MIN B mm
» AN
12 iTWEE
7+ 12: ADC 5= HER
e |EE | g | REeR | ERE | SO

ZGAD250D12 RG@E | 12 fz | 250M | QFN64 | DDR LVDS
ZGAD250D14 WEE | 14 i | 250M | QFN64 | DDR LVDS
ZGAD250S12 FAJ@IE | 12 i | 250M | QFN40 | DDR LVDS
ZGAD250S14 FJEJE | 14 iz | 250M | QFN40 | DDR LVDS
ZGAD125D12 WEE | 12 i | 125M | QFN64 | DDR LVDS
ZGAD125D14 WEE | 14 iz | 125M | QFN64 | DDR LVDS
ZGAD125D12C | Bu@iE | 12 fiZ | 125M | QFN64 | CMOS
ZGAD125D14C | Mj@iE | 14 fz | 125M | QFN64 | CMOS
ZGAD125S512 BIEE | 12 i | 125M | QFN40 | DDR LVDS
ZGAD125S514 FAJEJE | 14 fZ | 125M | QFN40 | DDR LVDS
ZGAD125S12C | Hj@iE | 12 i | 125M | QFN40 | CMOS
ZGAD125S14C | #jgjE | 14 fz | 125M | QFN40 | CMOS
ZGADG65D12C | BUMiE | 12 fi2 | 65M QFN64 | CMOS
ZGAD65D14C | BUdiE | 14 i | 65M QFN64 | CMOS
ZGADG65S12C HIEE | 12 i | 65M QFN40 | CMOS
ZGAD65514C FAIETE | 14 2 | 65M QFN40 | CMOS

i RIK (Zynalog Semiconductor Co.,Ltd.) AT



ZGAD125D12 rmid sl (ADC)

13 XTIk

13.1 AnlfEifr

5L Sk [Zynalog Semiconductor Co.,Ltd.] ZE AN EMERERLLS A iF LR E RS, ARG
FRIGAEIAEILE A & TN, SelE RN M e B BN BEA R, BB Wi s hRE, AR EMIZ R
=t ZREEE R SRS (ADC) i RS E I SRR m AT R, EEN 2 RN R ik
H, FEFENHTHE NS EH= 52 o

B SATER “BORB A, SI9UTIAK” WELE, DAEATRRNTHE, RESOROGE, BEROERIIK
MR IR, AR ELE R ERERILS A SIS A 2 T E EATH X, ADC 2 Wi DHORTE bR ik S el ek s 3 17 H]
Krehhe Bitt, BESECRE RZEEN & TERE ADC 1TEHTRF

H5HE, By REMCR Oy E NG LR AR PR AT Z B, OIS - SRR R e 7E i R RE
RIS BT AERE, 78 “mrtERB A E AT BOvRE M-S E S L i B R e Z 25K, AR
DB P HRZE R R ONTET ], s B S B BB 2 R N B e TR, RIGVLELE P S AIHOR
FIEMRREAEN RER 2 2 n] 58, MR PR AR RIS A AR R R T 5o

TR - SRR — 25 0 FR AN IR B I PN 8 PERERLES P LR o, SEBI DA 0 Do ) e e v B G, )RS A
RITRE VE A A K SR BT A RE D ki, TR ™ T b bR R &2 2 rl SRR BEE BRIA R, SR #EFTE L
o, ks HERIEUS A AT AE RS,

13.2 BEREAR

ok RS FEXFIEE 08 F 7 BB EFL 10 2
Hosik: RN T ERT XA 21 5 2 & 2107-2109 =
#ok: BNTIIRSEX SR 180 5 C i 1002 =

[uh: https://www.zynalog.com
FHL 7% : sales@zynalog.com
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