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Symbol | Parameter Conditions Typical Limits | Units
STATIC CONVERTER CHARACTERISTICS
Resolution with No Missing Codes AVpp 00O 5.0V, DVpp OO 3.3V 12 Bits
INL Integral Non-Linearity AVpp OO 5.0V, DVpp OO 3.3V + 1 L SB(max)
DNL Differential Non-Linearity AVpp OO 5.0V, DVpp OO 3.3V + 1 L SB(max)
OE Offset Error AVpp OO 5.0V, DVpp OO 3.3V 2 L SB(max)
OEM Offset Error Match AVpp 00 5.0V, DVpp OO0 3.3V + 2 LSB(max)
GE Gain Error AVpp 00O 5.0V, DVpp 00 3.3V + 3 LSB(max)
GEM Gain Error Match AVpp OO 5.0V, DVpp OO 3.3V + 3 L SB(max)
DYNAMIC CONVERTER CHARACTERISTICS (f;y O 40 kHz, -0.02 dBFS sine wave, unless otherwise noted)
SINAD Signal-to-Noise Plus Distortion Ratio 72.6 dB
SNR Signal-to-Noise Ratio 72.8 dB
THD Total Harmonic Distortion 0 86 dB
SFDR Spurious-Free Dynamic Range 88 dB
ENOB Effective Number of Bits 118 bits
Channel-to-Channel Crosstalk 0 82 dB
Intermodulation Distortion, Second f,0 40.161 kHz, f, 0 41.015 kHz 0 93
Order Terms
'MD Int dul ation Distortion, Third Ord B
ntermoduiaion istortion, ThITALICGEN | ¢ 1 40.161 kHz, f, 0 41.015 kHz 090
Terms
AVpp OO 5V 1
FPBW 0 3 dB Full Power Bandwidth MHz
AVpp OO 3V 8
POWER SUPPLY CHARACTERISTICS (C_ O 10 pF)
AVDD’ .. 2.7 V(mln)
Analog and Digital Supply Voltages AVpp O DV
DVpp g g pply ag DD DD 5.5 V(max)
AVpp O DVpp OO 4.75V to 5.25V, 165 23 mA(max)
Total Supply Current, Normal Mode | fsampLe 500 kSPS
Operational, CSlow, ] ]
(Op ) ;AVDD 0 é)\ggg Es%sz 7V toO 3.6V, 05 93 mA(max)
| SAMPLE
bD AVpp O DVpp OO 4.75V tol 5.25V,
_ 0.1 uA
Total Supply Current, Shutdown (CS | fsampLe OkSPS
high) AVpp O DVpp OO 2.7V to 3.6V, o1 A
fsampLel] OKSPS : H
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Symbol | Parameter Conditions Typical Limits Units
POWER SUPPLY CHARACTERISTICS (C_ O 10 pF)
Power Dissipation, Normal Mode | AVpp O DVpp OO 475V to0 525V 8.3 12 MW (max)
o (Operational, CSlow) AVpp O DVpp OO 2.7V tod 3.6V 15 8.3 mW(max)
D Power Dissipation, Shutdown (CS | AVpp D DVpp OO 4.75V to 0 525V 0.5 MW
high) AVpp O DVpp OO 2.7V tod 3.6V 0.3 HW
ANALOG INPUT CHARACTERISTICS
ViN Input Range 0to AVpp \Y
IpcL DC Leakage Current 1 p A(max)
Cinua Input Capacitance In Track Mode 33 pF
In Hold Mode 3 pF
DIGITAL INPUT CHARACTERISTICS
] DVpp OO 4.75Vto 0 5.25V 24 V(min)
\m Input High Voltage -
DVpp OO 2.7V toO 3.6V 21 V(min)
VL Input Low Voltage DVpp OO 2.7V tod 5.25V 0.8 V(max)
N Input Current VinO OV or DVpp 10nA 1 p A(max)
CinD Input Capacitance 2 4 pF(max)
DIGITAL OUTPUT CHARACTERISTICS
Vou Output High Voltage 'DS%USSC\E 0 2001 A, BVppUD 2.7V 10 DVpp 0 0.5 | V(min)
VoL Output Low Voltage Ignk O 200p A 0.4 V(max)
lozL TRI-STATE Leakage Current 1 u A(max)
Cout TRI-STATE Output Capacitance 2 4 pF(max)
Output Coding Straight (Natural) Binary
AC ELECTRICAL CHARACTERISTICS
fscLk Clock Freguency 8 MHz(max)
tcon Conversion Time 1.625p swithfge O 8 MHz 13 SCLK cycles
DC Duty Cycle 40-60 g
tTH Track/Hold Acquisition Time Full-Scale Step Input 3 SCLK cycles
Throughput Time ggg \Iggg nw;l;lhn;zi:\é:qglat}!o: Time, 16 SCLK cycles
fraTE Throughput Rate 500 kSPS(min)
taAD Aperture Delay 4 ns
Notel: 00000 O0000000O000O000O000N000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000
Note 22 0000000 minmaxOODO0OO0O000000000000000000000000C
Note 3: 0000000000
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Symbol Parameter Conditions Typical Limits Units
tcoNVvERT 13 SCLK CyCles
Acquisition Time; Throughput Time[
t 3 SCLK Cycles
ACQ tconverT U taco U 16 X tgep 4
t1a High SCLK Setup to Falling CS (Note 4) 10 ns(min)
t1p Low SCLK Hold to Falling CS (Note 4) 10 ns(min)
Delay from CS Until DOUT
2| TRI-STATE® Disabled 30 ns(max)
Data Access Time after SCLK
'3 Falling Edge 30 ns(max)
Data Setup Time Prior to SCLK
K Rising Edge 10 ns(max)
tg Data Vaid SCLK Hold Time 10 ns(max)
tG SCLK H|gh Pulse Width 0.4 x tSCLK nS(mln)
ty SCLK Low Pulse Width 0.4 X tgcLk ns(min)
CSRising Edge to DOUT
s High-Impedance 20 ns(max)

Note 4. OMOOOODO t,,0000000 tlbI]I]DDDDDDDDC_SDDDDDDDDDDDDDDDDDDDDDDD (HIGHOOO Low)00O O
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FIGURE 1. ADC78H89 Functional Diagram
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Table 2. Control Register Bit Descriptions
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Table 3. Input Channel Selection
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FIGURE 3. ADC78H89 in Hold Mode
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FIGURE 5. Sample Circuit

www.national.com/JPN/




Uodobobodib 0 (ooo)

50000000

ADC78H8O 0 00000000 Figue6O OOOOO ODOO
000000 ADCrsH8O O OO 7000000000 1000
goooooooobobooooooboooooooooooood
00000 Fgue6OO0OO 0O OO0 OODOOO D10 D200
ooo0o000 esb ODOoOOOOOOOOOOOOOOO0O0O0O
0 Avpp O 300mvOO0O00 GNDO 300mvO0 0000
0 ESD 0000000000000 0000000000C000
od

Figue60 0 000000 C1O0D0O00ODO 3pFrOO0OOOODO
00000000 RMO0OO0O000D0OO0O0000 /000000
obbooooboooobooooon sea ooogogoo c2
0 ADC78H890 0000000000000 0OO 30pFOO O

gobobooooobobooooobobooboooooboooo
Oo0O0O0ADC78H8S O D OOOOOOOoooooooaoo
oooobooooOooooboooOooooooooooooo
oboooooobooooooooooooOoooobooooo
gobooooobooooboooboobboOoOOdADCT8H89O AC
gbob0ooooooooboooombobobfobboooooa
0mooooooboooooboooooooonn THDO SNR
goooooooo

Cc2
R1 30 pF

o+

CONVERSION PHASE - SWITCH OPEN
TRACK PHASE - SWITCH CLOSED

FIGURE 6. Equivalent Input Circuit

6.000000000DOODODO

ADC78H89 000000 O (SCLKOCSODINY 0D D OO0
0000oooooo AvppdOooooooooooooood
oooboboobooobobobobobooooobobOb b ObVpp O
000 SCLKOCSIDINO O 00000000000 000000

ro0OoOoOoOoDoOoOooOoO

ADC78H89 DO 000D 0000000002 000000
ESDO000000D00000000000000000000
000000000000000000ESDO0O0O00OON
000000000000 (DVpp) 000000000 (AVpp)
000 300mv 00000000000 0000 0ADC78H89
0000000000000000000 (000000)000
000000000

€SO LOW D 000 ADC78H890 0 0 0 00000000 OCS
0 HIGH 0000000000000000000000000
0000000 16000 SCLK 00000000000000
0000 1 000 SCLK 00000000000000
ADC78H8900 0 0000000000000 0000 (Figure 1
0o)o

ADC78H8S DO O OODOOOOOOOO0O0DOOB0O0OOO00O0O
gobooOooooooOoOooobooooooboooooboooon
oooooooooooboOooooobooooooo

ADC78HB9 DD DODOOO0DOO0DOODOOODDOO
l6 SCLK OO0OO0O0O0O00000 ADC78H890 CSO LOW O
ooooooooooooooo

oooo0oooooooooooooooooboooOooo
00000o0obooOoOoboOoOoADCreH8 O OOOOOO
oooooooboomooon Fgue70 OO0O0O0OO0OOO
oooooOooOooooooOooOoboOoooooOooooo
gooooooboooooooOoooooobbobooboooao
oooooooooooooooooooobooooono (oo
00 AvppO DVpp OO 27v0O0O 3.6VvO0 000 83mw)O0O
gooobmoooboooooooobboOooboOooooooO
0000ooooooo000 (AVvppd DVppOO 27v0O0 3.6V
oo3amw)OOOoOOoOOOOOOOOCoOoOOOoooO

10 ;
I
P !
s ,/ AVpp = DVpp =5V __|
g 1 ,'/ //
5 f —
J Zz = - —
B i AVpp = DVpp = 3V —]
[a
2 o1l
D 0.1 H
e i
0.01
0 100 200 300 400 500

THROUGHPUT (KSPS)

FIGURE 7. Typical Power Dissipation vs. Throughput
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MTC16 (Rev D)

16-Lead TSSOP
Order Number ADC78H89CIMT, ADC78H89CIMTX
NS Package Number MTC16
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