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MCP3202

VDDNREF

CHO
CH1
CLK
Diy

Dour
CS'SHDN

+2.7V. 55V

IN
ouT

fork = 18* fsampLe

Voo = 5.5V, Ve = OV, T e = -40°C

+85°C, faamp e = 100ksps

MIN. | TYP. | MmAX.
teony 12 clock
cycles
tsampLE 15 clock
cycles
fsavpLe 100 ksps Vop = Veer =5V
50 ksps Vpp = Veee =27V
DC
12 bits
INL +0.75 +1 LSB MCP3202-B
+1 +2 LSB MCP3202-C
DNL +0.5 +1 LSB
+1.25 +3 LSB
+1.25 +5 LSB
-82 dB |V, =01V 49V@IkHz
(SINAD) 72 dB Viy=01V  49V@lkHz
. . 86 dB |V, =01V 49V@IkHz
CHO Ves Vier v
CH1
IN+ IN- VigetIN- 31 41
IN- Vgs-100 Ves+100 mv |31 41
.001 +1 A
Res 1K w 41
¢ CsampLe 20 pF 4-1
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MCP3202

(CONTINUED)

Vo =55V, Vg = OV, Toyp = -40°C  +85°C, fauyyprc = 100KSPS

fCLK = lg*fSAMPLE

| MIN. | TYP. | MAX,
Straight Binary
High Vi 0.7 Vgp \Y
Low V. 0.3 Vpp \Y
High Von 41 \Y lon = -1MA, Vg, = 45V
Low VoL 0.4 \Y lo, = 1MA, V= 45V
I, -10 10 HA  |Vn=Vs Voo
lo -10 10 A Vour=Vss Voo
Cuw» Cout 10 pF Vpp =5.0V ( 1)
( ) Tawe = 25°C, f = 1 MHz
.
fok 1.8 MHz | V=5V ( 2)
0.9 MHz | Voo =27V ( 2)
High ty 250 ns
Low to 250 ns
CLK cs teucs 100 ns
tsy 50 ns
tio 50 ns
CLK too 200 ns 1-2
CLK tey 200 ns 1-2
cs tois 100 ns 1-2
1
cs tesh 500 ns
Dour tr 100 ns 1-2
1
Dour te 100 ns 1-2
1
Voo 2.7 55 \%
lop 375 550 HA Vp = 5.0V, Doyr
loos 0.5 5 HA  |CS=V,, =50V
2: 10kHz
6.2
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MCP3202
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MCP3202

2.0
Vpp =5V, Vg = 0V, foamp e = 100ksps, T = 18* foumpie Ta =25
1.0 2.0 1
82 Positive INL 15 77\/DD =27V
— 0:4 —_ 1.0 Positive INL
2 02 % 0.5 1 ——~—————
—1 -
= 0.0 = 00
- -
P '8‘21 Negative INL Z -0.5 Negative INL
s -1.0
-0.6
-15
-0.8
-1.0 T T -2.0
0 25 50 75 100 125 150 0 20 40 60 80 100
Sample Rate (ksps) Sample Rate (ksps)
2-1: (INL) vs. 2-4: (INL) vs.
(Voo = 2.7V)
1.0 I 1.0 ‘
0.8 Fsampe = 100ksps 0.8 i Fsampre = 50ksps —
i Positive INL Positive INL
RN ——— 00—
0.4 0.4
@ 0.2 & 02
= 0.0 2 00
Z 02  — Z 02
Z — z
0.4 = Negative INL 0.4 —
-0.6 06 Negative INL
-0.8 0.8
-1.0 ‘ ‘ -1.0
3.0 35 4.0 45 5.0 2.5 3.0 35 4.0 45 5.0
Vpp(V) Vop(V)
2-2: (INL) vs. Vpp 2-5: (INL) vs. Vpp
0.8 0.8 1 Voo =27V
06 N 4 0.6 L Femmie = 50ksps
__ 04 __ 04
[ o)
& 0.2+ } 4 o 021
= 0.0 = 00
Z 0.2 Z 0.2+
-0.4 -0.4
-0.6 -0.6
-0.8 -0.8
-1.0 : : : : -1.0 : : :
0 512 1024 1536 2048 2560 3072 3584 4096 0 512 1024 1536 2048 2560 3072 3584 4096
Digital Code Digital Code
2-3: (INL) vs. 2-6: (INL) vs.
( ) Vop = 2.7V)
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MCP3202

Viop =5V, Vs = OV, foayp e = 100ksps, fo ¢ = 18* fuypr e Ta = 25

1.0 1.0
Vo, = 2.7V
0.8 Positive INL 0.8 1- FDD = 50ksps
06 0671 Positive INL
__ 04 __ 04
@2 o2 2 o2
< 00 = 00
2‘ -0.2 Negative INL 21 -0.2
0.4 0.4 Negative INL
-0.6 -0.6
-0.8 -0.8
-1.0 ‘ ‘ : -1.0 ‘ : :
-50 -25 0 25 50 75 100 -50 25 0 25 50 75 100
Temperature (°C) Temperature (°C)
2-7: (INL) vs. 2-10: (INL) vs. (Vpp = 2.7V)
1.0 2.0
0.8 15 1 Voo =27V
0.6 1'0
& 0.4 Positive DNL o | Positive DNL
»n 02 »n 05 —]
= =
5 0.0 < 00
-0.2 z !
[a) .8421 | Negative DNL n -05 Negative DNL
06 -1.0
0.8 -1.5
-1.0 2.0 ‘
0 25 50 75 100 125 150 0 20 40 60 80 100
Sample Rate (ksps) Sample Rate (ksps)
2-8: (DNL) vs. 2-11: (DNL) vs.
(Voo = 2.7V)
1.0 ‘ 1.0
0.8 \\ Fsaupie = 100ksps _| 0.8 Foampre = 50ksps —|
0.6 it 0.6
~ 04 \\POSIIIVG ot 04 Positive DNL
»n 02 o 02
= =
= 00 i 0.0
Z - - —
Z 02 _ Z 02
-0.4 / Negative DNL -0.4 Negative DNL
-0.6 -0.6
-0.8 -0.8
-1.0 : : -1.0 : :
2.5 3.0 35 4.0 45 5.0 2.5 3.0 35 4.0 45 5.0
Vobp(V) Von(V)
2-9: (DNL) vs. Vpp 2-12: (DNL) vs. Vpp
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MCP3202

Vpp =5V, Vs = OV, faupm e = 100KSPS, fy = 18* Fopyp e Ta = 25

1.0 1.0 ‘
08 0.8 4 Voo =27V
06 061 FavpLe = 50ksps
~ 04 . 04
o [
n 02 0 0.2
= 00 = 00
2 . 2 o
0.2 -0.2
8 & Bl | |
0.4 0.4 !
0.6 -0.6
0.8 -0.8
-1.0 -1.0 ‘ ‘ ‘
0 512 1024 1536 2048 2560 3072 3584 4096 0 512 1024 1536 2048 2560 3072 3584 4096
Digital Code Digital Code
2-13: (DNL) vs. 2-16: (DNL) vs.
( ) ( Voo = 2.7V)
1.0 1.0 T
08 0. 1 Voo =27V
06 0.6 L Fomme = 50Ksps
~ 04 Positive DNL —~ 0.4 Positive DL
2 02 2 02
- -
= 00 = 00
z z
-0.2 -0.2
a i a -
-0.4 Negative DNL 0.4 Negative DNL
0.6 -0.6
-0.8 -0.8
-1.0 ‘ -1.0 : : :
-50 25 0 25 50 75 100 -50 25 0 25 50 75 100
Temperature (°C) Temperature (°C)
2-14: (DNL) vs. 2-17: (DNL) vs. (Vpp = 2.7V)
2.0 2.0 |
15 e F = 100k ‘
o 1.0 FsaupLe = 10ksps m 167 SAMP7 = SPS — FsampLe = 50Ksps
0 9 14 ¥ /
— < —
= 05 "4 = 12
2 — = e
= 0.0 E 1.0 N
< -05 /‘ g 08 \
[
- £ 0.6
O 10 f @] 0.4 FoampLe = 10ksps
L5 T Fomme :‘ 100ksps Foape = 50Ksps 0.2
-2.0 T T T 0.0 T
25 3.0 35 4.0 45 5.0 25 3.0 35 4.0 45 5.0
Voo (V) Voo (V)
2-15: VS. Vpp 2-18: Vs. Vpp
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MCP3202

Vpp =5V, Vs = OV, faupm e = 100KSPS, foy = 18* Fopyp e Ta = 25

1.0 2.0
0.8 1.8
@ 0.6 v, =27 - P E———ARE
g 0.4 T Fguypie = S0ksps 2 14 7 Fguupic = 100ksps
< 02 5 12
2 o0 5 10
w
c 02 j 08 17—y =27
g 04 £ 06—y =0
0. 4
06 — Vo = 5V 0
-08 Foampre = 100ksps 0.2
-1.0 ‘ ‘ : 1 0.0 ‘ ‘ : :
-50 25 0 25 50 75 100 -50 -25 25 50 75 100
Temperature (°C) Temperature (°C)
2-19: VS. 2-22: VS.
100 100 T
90 Vo= 5V — 90 Vo =5V i
80 ¥ Fsampre = 100ksps — 80 Feapie = 100ksps |
M
70 —— o 70 —~——
2 60 ba T 60
= Voo =27V a Vop = 2.7V T
@ S0 T [ Fauupre = 50ksps < 0 oo =47
% 40 Z 40 FsampLe = 50ksps
30 » 30
20 20
10 10
0 ‘ 0 :
1 10 100 1 10 100
Input Frequency (kHz) Input Frequency (kHz)
2-20: (S\R) vs. 2-23: (SINAD) vs.
0 80
-10 Vi = 5\‘/ g
70 o I
-20 Fsaupe = 100ksps 2—-
~ 30 __ 60 —— «
B 40—y, =27 i% 50 / S |
= _ oo~ 4
% 50 T Foume = S0KPS - <D( 40 / Fsavpie = 50ksps —
E 60 —— Z
-70 A —T"] | (%] 30
S 20
-80 \v =5V
oo 10
-90 apLe = 100ksps
-100 T — 0 T T
1 10 100 -40 -35 -30 -25 -20 -15 -10 -5 0
Input Frequency (kHz) Input Signal Level (dB)
2-21: (THD) vs. 2-24: (SNAD) vs.
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MCP3202

Vpp =5V, Vs

12.0
Fsaupie = 50ksps ;L
115

——

11.0 /

Fsawpie = 100ksps

10.5 7

ENOB (rms)

10.0 7

9.5

9.0 T T
2.0 25 3.0 3.5 4.0

Voo (V)

4.5

5.0

=0V, foamp e = 100ksps, T = 18* foampie: Ta =25

2-25: (ENOB) vs. Vpp,

12.0

11.5 ™~

TSN FsampLe = 100ksps |
N

11.0

~. Y

10.5

\ N

10.0
9.5

ENOB (rms)

9.0
8.5

Voo = 27V

8.0

F, = 50ksps

SAMPLE

10 100
Input Frequency (kHz)

100

90
80

T
Voo

=5V
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Y

60

=

50 f

Vo = 2.7V I

SFDR (dB)

40 F. = 50ksps
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30
20

10

0 T
1 10
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100

2-28:

(ENOB) vs.

2-26: . .
(SFDR) vs.

pd
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10 100 1000 10000
Ripple Frequency (kHz)
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8
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VS.
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MCP3202

Vo =5V, Vs = OV, foanpr e = 100KSPS, iy = 18* fopypreTa = 25

500 \ \ 80 ‘
450 — All points at F, = 1.8MHz except cs=v
200 |- Vgp = 25V, F, = 900kHZ 70 + i
350 60
/ /
3 (=X
= 250 ~ 40
a 4 —
2 200 2 5 —
150
20
100
50 10
0 ‘ : : 0 : : ‘ ‘ ‘
20 25 30 35 40 45 50 55 60 20 25 30 35 40 45 50 55 60
Voo (V) Voo (V)
2-31: lpp VS. Vpp 2-34: 15ps VS, Vpp
500 100.00
450 Vpp =CS=5V
400 T, _ay /’
oo = . 10.00 /
350 /
Zg 300 £e /
= 250 % 1.00
_g 200 | Vpp = 2.7V 5 /
150 /
100 040 /
50 I
0 0.01 ; ;
10 100 1000 10000 -50 25 0 25 50 75 100
Clock Frequency (kHz) Temperature (°C)
2-32: lpp Vs. 2-35: IppgVs.
500 2.0
Voo = 5V ~
4 1.
450 Fe = 1L.8MHz E 8 ‘/
400 t 1.6 /
350 g 14 /
< 300 $ 12 > Vop = 5V
2 250 = 10 —— Fow = 18MHz |
[a) >3
8 200 V=27V =3 0.8
150 | Feux = 900kHz é’ 0.6
100 E 0.4
50 < 0.2
0 ‘ ‘ 0.0 ‘ ‘
50 25 0 25 50 75 100 -50 -25 0 25 50 75 100
Temperature (°C) Temperature (°C)
2-33: Igp Vs, 2-36: Vs,
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MCP3202

3.0
3.1 CHO/CH1
0 1
2
1 IN+ 1
IN-
5.0
3.2 CS/SHDN( . /
B — )
CS/SHDN Low
High
CS/SHDN High
3.3 CLK ( . )
SPI
6.2
3.4 Din ( )
SPI
35 Dour ( )
SPI A/D
4.0
MCP3202 A/D SAR
2 15
/
12
MCP3202
100ksps
6.2
3 SPT

4.1
MCP3202 2
CHO CH1
IN+ IN- IN+
IN- Vier (Vrer + IN-) IN-
Ve +100mV IN-
IN+ IN-
A/D 15
12
(Csampie)
41
(R9)
) (RSS)
CaampLe
1
MCP601
4-2
IN+
IN- 000h
IN+ {[Vege + (IN)] - 1 LSB}
FFFh
IN- Vs 1LSB
IN+ Ve
000h
IN- Vo  1LSB
IN+ Vrer
FFFh
4.2
A/D
MCP3202 Voo
Voo
LSB
A/D
= 4096 * V,y
Voo
Vin=
Vo =
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MCP3202

Voo
- v.=06vV .. N
1 TTTRST CHx %X ! :§§ Rss= 1kW
lc A CsavpLe
: @ : PIN | eakaGE I =DAC
. . TYIOF V;=0.6V + 1A T =20 pF
B - - lvss
VA =
Rs =
CHx =
Con =
Vy =
I eakace =
SS =
Rss =
CeampLe = /
4-1
2.0
< 18 — Voo = 5V
L 16 ™
§>‘ 1.4 \\
2 1.2 N
g 10
8 os
r = Voo = 27V N
~ 06
3 04 N\
© 0.2 \\
0.0 ‘
100 1000 10000
Input Resistance (Ohms)
4-2: INL 0.1L.B

(Ro) vs.
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MCP3202

50 o 12
CS Low ( MSBF = 1)
5.1
MCP3202 SPI D 52 LSB
_ CS Low
CS Low 5-1 (LSB
CS Low )
. High Low
CSLow D, High Dy, cs
— — Low
SGL/DIFF ODD/SIGN 8
— SPI
SGL/DIFF — SPl MCP3202
ODD/SIGN 6.1
ODD/SIGN MSBF
LSB
MSBF Low
_ MSB scL | obn GND
CSLow DIFF | sien | © 1
MSBF High n o ; -
MSB
LSB 52 1 1 + -
5-1 MCP3202 0 0 IN+ IN-
0 1 IN- | IN+
2
3 5-1: MCP3202
MSBF Low
12
5-1 MSB
teve | teve

tesn 1
I

e B [T LULHL

HI-Z Nl HI-Z
o s oo oo e o e o

B

tsampLe feony |
[
toarar
* CSLow AID LSB
5-2
** toatal LK .
5-1: MSB MCP3202
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MCP3202

tCYC

tesh |'—'i
[ L

Power Down |

w =z L
D, Felae) & [ ]
D HI-Z '\é‘:t" B11{B10} Bo} B8} B7} B6) B5} B4} B3} B2] B1} B0} B1} B2} B3] B4} B5} B6 | B7} B8} B9}B10{B11] HI-Z
ouT
(MSB) | |
tsavpLe | |
teony toaTa
* CSLow A/D
o tDATA: ‘
LsB CLK
5-2. LB MCP3202
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MCP3202

6.0 6-1 AID
7
6.1 (MCU) SPI
MCP3202 12 MCU
SPl MSB 12 AID
8 2
MCU
3 (
SPI . )
4 3
8 MCU
8
61 6-2 High
6-2 MCP3202 SPI MCU SPI 1,1
61 0,0 A/D
SPI 0,0 MCU MCU
SCLK Low A/D
6-2 High
SPI 11
a MCU  SCLK A/D ‘
SCLK 1 2 3 4 5 6 7 8 9 10 12, 13 14 15 1 17| 1 19 20| 2 22 23, 24|
A I A A A S A
D s Va8 ) E—
( DD DI D ] BB x [ [x Ix[x] e e [ [ [ [ ]
¢ D] o alelele]s] [F[e]s[e]e]w]w]e]
| ||
8 MCU 2 8 MCU 8 MCU
X =
6-1: 8 Sl ( 00 SCLK Low )
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MCP3202

] [

TS Mcu  sck AD 7 IR IR

1 2 3 4 5 6 7 8 9 101 |11 (12| [13| |14 (15 16 17| (18] |19 [20] [21 221 |23 |24

a2
g0 ||
Din QQEQ‘JE 'EI’
HI-Z NULL,

SCLK

MCU
¢« [elefefofofe]oefr] [SElSersed x [x [x]x[x] [x[x[x[x]x]x[x]x]
( ) Mcull X | X| X| X| X| X| X| X| | X | X | X |(N?Jﬂ)J B11|BlO| BQlBB || |B7| BG|55| B4|B3| BZ| B1|B0||
X = 8 MCU 2 8 MCU 8 Mcu
6-2: 8 P ( 1,1 SCLK High )
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6.2 6.4
MCP3202 PCB .
l .
8 ( ) .
1.2ms 1uF
* PCB
12 .
1.2ms(10kHz
) (
) L]
A/D
PCB
" " v
6.3 / DD
6-4
A/D A/D
ANG688
Layout Tips for 12-Bit A/D Converter Applications
6-3 Y,
MCP3202 o
( )
FilterLab™
FilterLab 4
1
AN699 Anti-Aliasing Analog Filters for Data
Acquisition Systems 53
VDD 2
A
4.096V ||-20uF
0.1uF JT* 6-4:
" " Voo
= - Veer ® 1uF
IN+
MCP3202| ~
6-3: MCP3202 2
MCPEO1 FilterLab
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MCP3202

MCP3202

MCP3202- G T /P

: P = PDIP (8 )
SL = SOIC (150 mil Body), 8
ST = TSSOP, 8 (C )
4| : | = —40°C +85°C
| B = +1LSB INL ( TSSOP )
C = +2LSBINL
| MCP3202 = 12- A/D
| MCP3202T = 12- A/ID (
)(Solc TSSOP )
( )
1.
2. Corporate Literature Center U.S. FAX: (602) 786-7277 9 1 (480) 786-7277
3. (www.microchip.com)
( )
(www.microchip.com/cn)
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India ( )

Microchip Technology Inc.

India Liaison Office

No. 6, Legacy, Convent Road

Bangalore 560 025, India

Tel: 91-80-229-0061 Fax: 91-80-229-0062

Japan ( )

)
222-0033 3-

18-20 S-1 6F

Tel: 045-471- 6166 Fax: 045-471-6122
Korea ( )

Microchip Technology Korea

168-1, Youngbo Bldg. 3 Floor
Samsung-Dong, Kangnam-Ku

Seoul, Korea

Tel: 82-2-554-7200 Fax: 82-2-558-5934
Shanghai ( )

Microchip Technology

RM 406 Shanghai Golden Bridge Bldg.
2077 Yan'an Road West, Hong Qiao District
Shanghai, PRC 200335

Tel: 86-21-6275-5700 Fax: 86 21-6275-5060
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Singapore ( )
Microchip Technology Singapore Pte Ltd.
200 Middle Road
#07-02 Prime Centre
Singapore 188980
Tel: 65-334-8870 Fax: 65-334-8850
Taiwan, R.O.C ( )

Microchip Technology Taiwan

10F-1C 207

Tung Hua North Road

Taipei, Taiwan, ROC

Tel: 886-2-2717-7175 Fax: 886-2-2545-0139

United Kingdom ( )

Arizona Microchip Technology Ltd.

505 Eskdale Road

Winnersh Triangle

Wokingham

Berkshire, England RG41 5TU

Tel: 44 118 921 5858 Fax: 44-118 921-5835
Denmark ( )

Arizona Microchip Technology

Regus Business Centre

Lautrup hoj 1-3

Ballerup DK-2750 Denmark

Tel: 45 4420 9895 Fax: 45 4420 9910
France ( )

Arizona Microchip Technology SARL

Parc d’Activite du Moulin de Massy

43 Rue du Saule Trapu

Batiment A - ler Etage

91300 Massy, France

Tel: 33-1-69-53-63-20 Fax: 33-1-69-30-90-79
Germany ( )

Arizona Microchip Technology GmbH
Gustav-Heinemann-Ring 125

D-81739 Munchen, Germany

Tel: 49-89-627-144 0 Fax: 49-89-627-144-44

Italy ( )

Arizona Microchip Technology SRL
Centro Direzionale Colleoni

Palazzo Taurus 1 V. Le Colleoni 1
20041 Agrate Brianza

Milan, Italy

Tel: 39-39-65791-1 Fax: 39-39-6899883
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