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18/16/14 42 4% SARADC % 3|4 T :

HE XA 400 kSPS 500 kSPS 600 kSPS HE

18 - bit A £ 2 ZJC2000

18 - bit EARIER £ 5 ZJC2004

18 - bit AR L £ 5 ZJC2005

16 - bit A £ 5 ZJC2001 MSOP - 10
16 - bit AR £ 55 2JC2002 DFN - 10
16 - bit SALIEA £ 5 ZJC2003

14 - bit F AR £ 5 ZJC2007

14 - bit ARIER £ 5 ZJC2008

18/16 /14 1= % & SARADC % %|4=F :

HRE LA 200 kSPS 250 kSPS 300 kSPS HE

18 - bit A £ 2 ZJC2010

18 - bit AR £ 2JC2014

18 - bit WALIEA £ 5 ZJC2015

16 - bit A £ 5 ZJC2011 MSOP - 10
16 - bit AR £ 5 2JC2012 DFN - 10
16 - bit AR EH £ 5 ZJC2013

14 - bit F AR £ 5 2JC2017

14 - bit ALPEA £ 5 ZJC2018
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ZB3F I KB IEAR (oo, 6
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B O 7
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2 14
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Z R CE < SN 15
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BL T oot 19
FOFAE T e 20
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KX (WERALEERRT) e, 22
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AKX (REERT) s 24
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AR LR, oo 26
e 0725 O 27
FRILE B oo 28
FA R B o 29

VAR i EEEAR L T A RN SR AZ 8 R A ST A (2R, REISAEROE T A TR B S AR B R KA AT ST A, b
FIHAEATAE FC 7T A8 F BRALH =75 4] AR A0 1 UAKIALAT k. MM Rk, BAHFil%, AL b HiF E
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REF1Q .~~~ "71 10 Vvio
vbDD2[ | . 9 sbi
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| |
IN-4[] | TOPVIEW ' 7 spo
GNDS[ ' 1 6 CNV
B 4. 10 5|4y DFN & BBz E B

AR BRERELANREE, HRFORETEN, BEFRIELER,

Sl p AR | Bl MRS | AR A | HREfEE
REF 1 - W R EHN. Vrer JGE A 05V £ VDD, L3 Brub il it 52 R 5%
49 10 pF XTR M4 & % 545 £ GND 3|y,
, WR S . VDD SEE A 2.7V £ 55V, GBI E ) 04 pF ML € &% VDD
VDD 2 W, R )
%% % GND.
BN . 5F BN B (IN-)o IN+5 IN-H R £ 5 H AN,
IN + 3 FTEDE DN
R L IAHATER A 0V E Veero
IN - 4 BN | BN R G B, LA iR Vrer/ 2 A& BT,
GND 5 b W, R Hb
CNV 6 HFmoN | BN, Wi NEAH ZATR, BARLKFE IS,
SDO 7 HFmd | $TRES G, L FaEds I mHd., ©5SCKR Y.
SCK 8 FmoN | BAITHERN AN, RN RFN, #4 REE Al
Sl 9 HFHN | BITHIBRA . I AIRAE S AN VAR ILE A R 89 B AT L,
VIO 10 - MM BE DR F R B L E SRS ELRMAE (1.8V.
25V.33V & 5V), EiGhit Y —A 0.1 yF L £ 5 VIO 3 % £ GND.
EPAD MERE, EFIFEI N,
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25 3+ 2 * 57 2 A1
E S 4 L] HE XA 0.a 0.c 245
VDD. REF. VIO £ GND -03~6V MSOP-10 150 50 °C/W
REF. VIO £ VDD -6~VDD+0.3V DFN-10 43 55 °C/W
B ATEE (IN+, IN- £ GND)| -0.3~VDD+0.3V
HFH AN ZE GND -0.3~VIO+03V
5 HdE £ GND -0.3~VIO+03V
Bt R EH -65°C £ +150°C
4R Z150°C
sl g (4, 10 4)) 300 °C
RKERIEAEE E 260 °C
#w 5% (ESD)

ARAEAL (HBM) 2 1.5kV

AW EHAER (CDM) 4 1kV
ViEE, FTRAY LR R KFCATRE TS mAKA

MEARIR . KRR E AL, RERTAEZ LA T RF AEMT

Ao B ABRATEREST T P TAKGE4T, S48

BEF I, KMERERAFACMAEH T IR R

a9+ SE M,
2 7§4 |PC/ JEDEC J-STD-020 47 #
3 %4 ANSI/ESDA/JEDEC JS-001 #= 7
4 %4 ANSI/ESDA/ JEDEC JS-002 47
6 M I AS BT L E S R F A RN B BT KA e A
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HAAM

‘ORI & TAERAEE T MM, RAEF A B, HAHAEGE R & H VDD=45V~55V, Vrer=VDD,

Ta=25 °C.

5H F5 | WRXEH ROME | B£AME | RKMA A

PR 16 bits

NS
LN IN+1toIN - - Vrer /2 + Vrer / 2 Vv
%3t Hiy AR IN + to GND -0.1 Vrer + 0.1 Vv

IN - to GND Vrer/2-0.1 Vrer /2 + 0.1 Vv

A ) b CMRR | fiv = 150 kHz 57 dB
IR 1 nA
TR REWB

Bt g
EEEIES 250 kSPS
W 25 v 2 WwEAENIK 2.4 us

HERBHAR
KA 16 bits
oy dE ik £ INL -2 +1.25 +2 LSB?
E 5B AIR £ DNL -0.99 +0.75 +15 LSB
iR REF=VDD=5V 05 LSB
¥BRE GE -20 +2 +20 LSB
MBIk E IR +0.3 ppm/°C
RNk £ ZE -5 +2 +5 LSB
BN ERIZ +0.3 ppm/°C
R R VDD=5V+5% +1 ppm

RRBAE
HATLH DR |Vrer=5V 91,5 92,5 dB?
kit SNR |fn=1kHz, Vrer=5V . 90 92 dB

fin=1kHz, Vrer =25V . 89 dB

REHANETTE SFDR | fiv=1kHz, Vrer=5V 103 dB

AL AR

2 LSB AT RAKA Az, 5VIMATLEN, 1LSB=763pV.

STRAEF AL, A AN (dB) KR AF HBALIMN FSR, H HIKT #4205 dB a4 A Mz 5247 X

KA A A U SUAS RAAR YT b e ke T A RN 8] BT A 7
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¥ R R wAMA | BAME | RAMA R A
B K A THD -103 dB
Ttk SINAD |fin=1kHz, Vrer=5V 89.8 915 dB
LAk B IMD | fw=1kHz, VRer=5V -97 dB
Ak
ENED N 0.5 VDD +0.3 v
R EIR TEFZ AN, 250 kHz 85 MA
-3dB AT VDD =5V 1.7 MHz
L R 2E B VDD=5V 3 ns
TN
¥ 45 - Vi -0.3 0.3xVIO v
ViH 0.7x VIO VIO +0.3 v
I -1 +1 MA
I -1 +1 MA
FAEA X BAT 16 12, 2 #EH|4pD
RAKEKAER A3 TR S5 B VT 2 IR AR
Vou |lout = +500 pA 04 Vv
Vou | lour =-500 pA VIO -0.3 v
L3
A R VDD 45 55 v
¥FEO LR VIO |47 M At 2.3 VDD +0.3 v
VIO & 1.8 VDD +0.3 v
AL R4S VDD 4= VIO =5V 2 50 nA
IR I # VDD =5V, 100 SPS Zwt % 4 MW
VDD =5V, 100 kSPS Aut % 4 48 mwW
VDD =5V, 250 kSPS Axet & 7.5 9 mW
R e 35 nJ/sample
BAEH
BT R Tmin to Tmax -40 +85 °C
CARIEE &, PTH ECF NG ] VIO & GND.
S AREN B
8 U SUAS RAAR YT b e ke T A RN 8] BT A KA A



ZJC2013

B P 48 AR

OERTHMR AR ATEE TN, WIEZALA,

VIO=23V~VDD, Vrer=VDD, Ta=25°Co

HAA GG & Bl F 4 A VDD =45V ~55V,

5% H5 ®AME | BEE | RAME ¥4z
3entia): CNV B £ H4ET A tconv | @ 05 1.6 us
K& A taca ° 24 ns
3% 3% 18] [5 B A teve ° 4.0 us
CNVAk ¥ 52 B (CS A A X.) tovvn | @ 10 ns
SCK B #1 (CS A i#tAt X) tsck ) 15 ns
SCK & #7 (Chain ££4% X.) tsck
VIO= T45V ° 17 ns
VIO & F 3V ° 18 ns
VIO & F 23V ° 20 ns
SCK f& & -F- B Ia] tscke | @ 7 ns
SCK = & -F it ] tsckn | @ 7 ns
SCK T 45 Z RN R A 2K tisoo | @ 4 ns
SCK TF &% £ 4 48 A s 3E :R B 1A tospo
VIO & T 45V ° 14 ns
VIO & F 3V o 15 ns
VIO & F 23V ° 17 ns
CNV 2% SDI &% -F £ SDO D15 MSB # %k (CS A i&£4% KX)|ten
VIO & F 45V ° 20 ns
VIO & F 3V ° 22 ns
VIO & T 23V ° 25 ns
CNV 2 SDI & & -F & & & — 4> SCK F 475 £ SDO & 2
& (CS A #ARK) s | @ "
SDI & # 3 = B ] &+ CNV _EAH75 (CS 42 KX) tsspicny | ® 15 ns
SDI A # PR 4 B 1) 4+ CNV B +75 (CS A% X) thsoicny | @ 3 ns
SCK & # i 5 i 1] 3+ CNV _EAHi5 (442 X)) tssckeny | ® 5 ns
SCK A s k4% a1 2 CNV L A5 (442 X) thsckeny | @ 5 ns
SDI A # 32 = i 1] & SCK F 1475 (4542 X)) tssoisck | ® 3 ns
SDI A s R4 a1 2 SCK F I35 (4542 X) thspisck | ® 4 ns
SDI & & -F £ SDO & . -F (4At X LA Eh457) tospospl
VIO & F 45V 17 ns
VIO & F 2.3V 27 ns
KA R A e SUAS R AR )3 b i E M R T A IR B BT A 9
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500 |JA g IOL

1.4V

500 pA g lon

A5 HFHOEF GRS

70 % VIO

30 % VIO

t t

DELAY DELAY
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A A

M+3E % A 39, VDD=50V, REF=5.0V, VIO=33V, Ta=25°C.

15 Integral Nonlinearity vs. Code 1 Differential Nonlinearity vs. Code
POSITIVE INL = +0.17 LSB
1F NEGATIVE INL = -1.18 LSB+
0.5
0.5F 1
= =
=z =z
=) 2 0
[e} O
o o
-0.5
1.5 i i I -1 I I i |
-32768 -16384 0 16384 32767 -32768 -16384 0 16384 32767
CODE CODE
B7 BReydEsitsRagxXz H 8. #HadEaitsREXE
Histogram at the Code Center Histogram at the Code Transition
60000 . . . : T 40000 T T T T
54029 _ _ VDD = VRer =5V
VDD = Vrer =5V 35000 32832 1
50000 31653
30000 | .
40000
- - 25000 | .
% 30000 % 20000
(@] ()
© © 15000
20000
10000 | 1
10000
5000 | .
168 883
‘ ‘ ol ‘
-1 -10 -9 8 7 6 -5 10 ) 8 7 6 5
CODE in DEC CODE in DEC
B9 AAMANAESER (BFS) B10. ARMmAGAFTE (Hekit)
, Fast Fourier Transform Plot SNR, THD vs. Input Level
| ! | i 95 T T T T -90
fs = 250 kKSPS
o -20 fin = 1 kHz 1 9k 4 .92
g et
o 40 SFDR = 103 dB 1 9sr 194
3 SINAD = 91.6 dB B
w -60 . 92 4 -96
s =g} {os =
o 80 ) g 91 98 g
- @ OF 1-100 5
w -100 1 z b
g » 8o} 4-102
= 120 .
] 88 | 4 -104
o
E 140 87} 1-106
-160 86 | 1-108
180 L 1 1 1 1 85 Il i ' ' 110
0 50 100 150 200 250 10 -8 -6 4 2 0
FREQUENCY (kHz) INPUT LEVEL (dBFS)
B 11. FFT 9 & B B 12. SNR, THD 5 A®-Fa9 X R
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THD, SFDR vs. VRer

SNR, SINAD, and ENOB vs. VREF
o5 ] . ) . 17 90 T 115
9 16.5
93 f 95| 110
;% 92f - SFDR .
2 o & @ 100 t f 105 g
4 ~
n 9% 8 a DD:
[ z E 105} g 100 &
& “ THD »
88
87 110 | 95
86 1125
85 l . l . l ; 12 -115 4 y . 90
2 2.5 3 3.5 4 45 5 5.5 2 3 4 5 6
REFERENCE VOLTAGE (V) REFERENCE VOLTAGE (V)
B 13. SINAD #= ENOB 5 & /& R 69 £ & B 14. THD,SFDR 54 & R X 7
o5 SNR vs. Temperature 90 THD vs. Temperature
9} VRer= 5V Pl VR.EF= 5 V ]
93 F e
-100
B %[ 2
o a -105
Z o1} . I
) -
110 E
90 F
89} 115 F 1
88 'l il il il il il il 1 _120 i i i i A i i i
55 -35 15 5 25 45 65 85 105 125 55 35 15 5 25 45 65 85 105 125
Temprature (°C) Temprature (°C)
B 15. SNR 5@ E 09X & B 16. THD 5ig Z a9 X #
SINAD vs. Frequenc THD vs. Frequenc
100 T M T au y. -80 T M T au y T
-85} .
95 1 90 | 1
% Vrer =5V, -10 dB @ 95| jii-/—-/ 1
<Dt 90 . §-100 7 1 e E
Zz
= . VREF=5V,-10 dB | .
»n VRrer =5V, -1 dB 105 R
85 1 -110 1
115 F -
80 l l 1 120 1 1 1
0 50 100 150 200 0 50 100 150 200
FREQUENCY (kHz) FREQUENCY (kHz)
B 17. SINAD 53 ey X 7 B 18. THD 5ME M X %
12 b SAS BRAL YT B AR e T A TR B BT R KA A
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VDD Operating Current vs. Supply

VIO Operating Current vs. Supply

1000 1
— <
< 2 fs =100 kSPS
— 800f . . E s |
z fs =100 kSPS w
o 4
74 14
> 600 1 1 t - D 6F -
() O
) O
z Zz
= 400} | 4 4 . = 4} .
z &
5 u
2 200} : : : 1 o 2t 1
> 8
0 ' ' ' > o L AL A
4.5 4.75 5 5.25 5.5 2.97 3.13 3.3 3.47 3.63
SUPPLY (V) SUPPLY (V)
B 19. VDD T/ e 5e ke EayX R B 20. VIO IR v RE/Ee %X F
9 Zero and Gain Error vs. Temperature 1000 Power-Down Current vs. Temperature
= T
m 1 =
@ Zero Error E 100
& b
o 0 [v'4
4 =
4 o
T}
=z Z 10
= S
< -1
3 3
) i
H -2 ] % 1k : .
Gain Error b VDD + VIO
-3 Il L 'l 'l L 'l 'l 'l ! A ' i ! | L
55 35 15 5 25 45 65 85 105 125 55 35 15 5 25 45 65 85 105 125
TEMPERATURE (°C) TEMPERATURE (°C)
B21. RN, WERLELERBENXR B 22, HFieAERENXR
20 tospo Delay vs. Cap Load and Temprature 1000 Operating Current vs. Temperature
fs = 100 kSPS fs =100 kSPS
< 800fF 1
15} VIO =3.3V,85°C =
n R = VDD =5V
~ o oo //
z : &
Z 10 VI0O=3.3V,25°C | 3
(=] prd 400 F . . . 4 4 ' 1 1 .
2 z
=
[=]
e 5| | é 200 F 1 1 ! ! ! ! ! ! 4
1]
o =
o) ViO=33V
0
20 40 60 80 100 120 55 35 15 5 25 45 65 85 105 125
ERRORSDO CAPACITIVE LOAD (pF) TEMPERATURE (°C)
B 23. tospo HEEF vs § R A R B 24 THERREEEGXR
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IERE
AIN+ o AAA () ()
) )
(G
() ()
--—
REF O—e CODE
SgllterROL
GNDO
MSB—& —i —i —i —i LSB L CONVERSION
Lol Dol Jeflellel T
[ ¢ I
) )
AIN- O—wW 4§
A 25. ADC &L 3% A
W, 75 45 H)

ZJC2013 2 —#h ik, BAF . KI4E, 16 12fh £ S NB R UL ALK 4SS (SARADC). ZJC2013 & A4) A 45
A4 250 k ANFE AR (250 KSPS), 4542 1] 25 ik AAFAUAE Ko A 1 kSPS ik & TAERE, A Zh4E %4 35uW, JEFiE
BAR A FE T o

ZJC2013 7T 54T 18V 25V K FEH v -FiE o, R4 10 5] B MSOP 2t 3 & 10 5] B¢ DFN (LFCSP) 2%,

TN,
BN
B 25 & 72JC2013 sy A ibw i/, © A T oA 58X DAC 4,

ARENE, SEZSHMARMEYES T 28T SW+fe SW-423£ 2] GND. B A Bk 5 JF X AR £ 3% B AL dldi A\
o B, WAEMIIMAMERFELE, KREINHR IN-SAZOREME T, TRENBZRELCNV N h I b
FHEE, MR BHHLNE . HIRNBITIER, SW+F2 SW- BB T, KRG, AACEEI A ASHET T,
#3235 GND # N3, @it /2 GND 5 REF Z M in 3 & 5[5 3] 69 & 7L AF, PLEL S M AR5 18 — st Ao A & 3 i
(VrRer /2", VRer/ 2%, ..v VRer/2%) AL, 38 %] Z 4 MSB FF 464k 7 ¥ iX 77 X, WL B H R T4 & 2 -FHR S
TS iIAE G, BHBRERENE, misFZ R~ 4 ADC fir th B Fe B 43 5 48 ZJC2013 B A B4 dknd
A, B REAZRE £ IR B 1T 4 SCKo
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18 % 3

ZJC2013 32 1B A& #ir by R dm ) 26 P o

ADC CODE (TWOS COMPLEMENT)

011...
011...
011...

100..
100..
100..

010 —
001 —
.000

M —
110 —
101 —

FSR ‘ | FsRe1LsB
-FSR+0.5 LSB

+FSR-1LSB
+FSR-1.5LSB
ANALOG INPUT (V)

E 26. ADC 3 48.1% i % %

iy b AL Fe 2 A A N WL K

FhiE AN VRer =5V g ()
% E42-11SB +2.499924 V 0 x 7FFF'

# Ja] & -F-+ 1 LSB 0.000076 V 0 x 0001

] & Y 0 x 0000

1] &, -F-- 1 LSB -0.000076 V 0 x FFFF

R % & A2+ 1LSB - 2499924 V 0x 8001

i ith B AR -25V 0 x 80002

1R AR BAAL A (VINH - VIN-35 F Veer /2) 3452 69 KD,
2 AR FAEIEN (VING- VIN-I& T - Vrer /2) 3852 89 K28,

B CASRRAR Y B S R TR TR S PR 15
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A E A

B 27 B 694 F A K B % AN w R e ZJC2013 a9 & R,

veo] T
100 nF
L
V+
U J
"""" REF VDD VIO
SDI
0 TO Vrer
SCK
ZJC2013
SDO
----- IN- CNV

GND

B 27. XA %ERG L%

B 28 #i£ T ZJC2013 4 N 4540 89 5 5 e % .
VDD

AIN+ i N
AN, © _T_ c/c wA—]
C D2 k SW

B 28. AASZ#E D1 A= D2 A AL ki AR AL ESD R 47

EE, BUMAZE TR EARELEREE (VDD) & 0.3V A L, 4w RE I AAZ T8 EAL VDD +03V,
ZHMEFERAFBESFER. IAANAMETUALE RS 50mA W EBER, o BMAIRS B E & RS

T VDD, WMAEMEIMANAZ T CETARILEIREEFHAL 0.3V, EAANZME D1 A= D2 AW A IN +4= IN -2

& ESD #&47 .
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ZJC2013

Analog Input CMRR vs. Frequency

90

VREF=VDD =5V

80

N\

~
o

CMRR (dB)
b4

(3]
o

N

\

N\

40

\

N

1 10

100

10

FREQUENCY (kHz)

00 10000

B 29. B A CMRR 59 %6 # &

ARENE, A (IN+) 89T T A A2 W R Ao Cin 3 BRA % 89 1 28 5 & 8 Co 89 51 BR 284~ Con 226,
A A, RNEAMEN 4kQ, AR BHKELMAEF X4 F AR M RIGE LTI, CnRAEN 30pF, &6
# ADC RHFEE, HRMEILE R FH RN, FHREE KA. THD MAt T A28 £ R FLAU A= Ihdi AR

0K
80 THD vs. Input Frequency and Resistance
- T T T
VDD =VRer=5V
-85 I
90 2I50 Q
~ -95 -
1] F .
T
a -100
I
= 105 500
110 33Q
15Q
-115
-120
0 10 20 30 40 50 60 70 80 90
FREQUENCY (kHz)
B 30. THD 5 NIR & AR AL X 7
th £ 2 N4 B

X FAE R PR S E SR TR R, TR LIRS ER A ZBHEREAES WA, RERLA 31,

RARRA
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VDD

REF

ZJC2013

V/REF/2

VREF/2
VREF/2
A5 o 0

i j VREF/2

B 31. SERF A E 5 SR £ 5

M 5545 5 T AR B AR A £ 5155, RS0 ADC dr N, RIZE LA 32,

VRer/ 4 VREer/ 2
25V VIN *Vs
oV oO—|+
25V ZJA3000
-Vs L

B 32. &y NI 3 5% 5 UMM £
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EEEEHN

AT @A ADC B RS G, HEARCERILAT S EMS. —MmE, 31642 ADC, A&RE ZA 2K
AR E, KR, KRIE B AR, ZJC2013 Aok E REF A A ) SM AL, B4 FIKFLALRIES) . REF
5 GND 3l prz il 2 A &A%, o “T AR Pk, B 3344 T — A ARy LR A LTI PIT
ZJR100X 7 3| & B Ak A IR % A EAF ST wAih X % K

Ve ZJR100X-5 E sy
C}iIT——-VW !
VOUT 10pF
P GND 5

VDD

& 33. ZJC2013 %% 5| Bk )

W R
ZJC2013 4 Al A/ R 51 . WAZ IR (VDD) AR R F 4 A4k 3 0 2R VIO, VIO T A5 1.8V £ 55V #94£1T
FHAEED . AR FTE G CIRE, VIO A= VDD 5| #p ™1 VAB i & [ R # k% £ —A2. PSRR # &4 [ 34 A7

PSRR vs. Frequency

\/\

90

[+
[3,]

[
o

PSRR (dB)
o

~
o

\

\

[=2]
a

[=2]
o

-

10 100 1000 10000
FREQUENCY (kHz)

B 34. PSRR 5 F &y % 7

ZJC2013 A HAN4 BN BLLE RIT A S EANFIAE X, BHIAHEERFRFERBREABRILPI X R XA ZEH
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ZJC2000/2010 18 4% 400 kSPS /200 kSPS SAR ADC A £ 5N, MSOP-10 & DFN-10 3t %
ZJC2001 /2011 16 4% 500 kSPS / 250 kSPS SAR ADC A Z 5N, MSOP-10 & DFN-10 3¢ %
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